


Digitized by the Internet Archive

in 2011 with funding from

University of Toronto

http://www.archive.org/details/cyclopaediaoruni34rees







THE

CYCLOPAEDIA;
OR,

3Unttoet0al ^Dictionary

OF

ARTS, SCIENCES, AND LITERATURE

VOL. XXXIV.



Printed by A. Stuhan,

New- Street- Square, London.



THE

CYCLOPAEDIA;
OR,

UNIVERSAL DICTIONARY

OF

&rt0, Sciences, attfc ^Literature.

ABRAHAM REES, D.H F.R.S. F.L.S. S.Amer.Soc.

with the Assistance of

EMINENT PROFESSONAL GENTLEMEN.

ILLUSTRATED WITH NUMEROUS ENGRAVINGS,

BY THE MOST DISTINGUISHED ARTISTS.

IN THIRTY-NINE VOLUMES.

VOL. XXXIV.

L ONDON:
Printed for LONGMAN, HURST, REES, ORME, & BROWN, Paternoster-Row,

F.C. AND J. EIYINGTON, A.STRAHAN, PAYNE AND FOSS, SCATCHERD AND LETTERMAN, J. C'UTHELL,

CLARKE AND SONS, LACKINGTON HUGHES HARDING MAVOR AND JONES, J. AND A. ARCH,
C ADELL AND DAVIES, S. BAOSTER, J. MAWMAN, JAMES BLACK AND SON, BLACK KINGSBURY
PARBURY AND ALLEN, R. SCHOLEV, J. BOOTH, J. BOOKER, SUTTABY EVANCE AND FOX, BALDWIN
CRADOCK AND JOY, SHERWOOD NKKLY AND JONES, R.SAUNDERS, HURST ROBINSON AND CO.,

J. DiCKINSON, J. PATEUbON, L. V, IIITES1DIC, WILSON AND SONS, AND BKODIE AND DOWDING.

I8iy.



21 1965

1 1 '.- 5



A

GYCLOPJEDIA:
OR, A NEW

UNIVERSAL DICTIONARY

ARTS and SCIENCES,

STARCH.

STARCH, a fubftancc which is extracted from wheaten

flour, by wafhing it in water. All farinaceous feeds, and

the root-* of moft vegetables, afford this fubftance in a greater

or lefs degree ; but it is molt eafily obtained from the flour

of wheat, by moiftening any quantity thereof with a little

water, and kneading it with the hand into a tough pafte:

this being wafhed with water, by letting fall upon it a very

flender ltream, the water will be rendered turbid as it runs

off, in confequence of the feculaor Itarch which it extracts

from the flour, and which will fubfide when the water is

allowed to ttand at reft. The refiduum of the flour, which

remains after the water has extracted all the fecula, and

runs off colourlefs, will be found to he gluten; which fee.

The ftarch fo obtained, when dried in the fun, or by a

flove, is ufually concreted into fmall mafles of a long figure

and columnar fhape, which have a fine white colour, fcarcely

any fmell, and very little tafte. If kept dry, ftarch in

this (late continues along time uninjured, although expofed

to the air. It is not foluble in cold water ; but forms a thick

pafte with boiling-hot water, and when this pafte is allowed

to cool, it becomes femitranfparent and gelatinous, and
being dried, becomes brittle, and fomewhat refembles gum.

Starch, although found in all nutritive grains, is only

perfect when they have attained maturity, for before this

it is in a ftate approaching to mncilage, and fo mixed with

faccharine matter and ellential oil?, that it cannot be ex-

tracted in fufficient purity to concrete into mafles.

Wheat, or fuch parts of it as arenot ufed for human food,

are ufually employed for manufacturing Itarch, fuch as the

refufe wheat and bran ; but when the fineft ftarch is required,

good grain mull be ufed. This, being well cleaned, and fome-

times coarfely bruifed, is put into wooden veflels full of water

to ferment : to alfilt the fermentation, the veflels are expofed

to the greatelt heat of the fun, and tie water is changed twice
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ay, during eight or twelve days, according to the feafon.

»en the grain burfts eafily under the finger, and gives out a
miky white liquor when fqueezed, it is judged to be fuffi-

cieltly foftened and fermented. In this ftate, the grains are

talon out of the water by a fieve, and put into a canvas fack,

andthe hiafks are feparated and rubbed off, by beating and
rubling the fack upon a plank : the fack is then put into a
tub filled with cold water, and trodden or beaten till the

becomes milky and turbid, from the ftarch which it

up from the grain. A fcum fometimes fwims upon
lrface of the water, which muft be carefully removed ;

Lter is then run off through a fine fieve into a fettling-

veflej and frefh water is poured upon the grains, two or
three times, till it will not extract any more ftarch, or be-

come coloured by the grain. The water in the fettling-

veffels being left at reft, precipitates the ftarch which it

held iufpended ; and to get rid of the faccharine matter,

which was alfo diffolvcd by the water, the veflels are ex-

pofed to the lun, which foon produces the acetous ferment-

ation, and takes up fuch matter as renders the ftarch more
pure and white. During this procefs, the ftarch for fale in

the (hops receives its colour, which confilts of fmalt mixed
with water and a fmall quantity of alum, and is thoroughly

incorporated with the ftarch ; but this ftarch is unfit for

medicinal pwpofes. When the water becomes completely

four, it is poured gently off from the ftarch, which is wafhed
feveral tim« afterwards with clean water, and at laft is placed

to drain ipon linen cloths fupported by hurdles, and the

water driK through, leaving the ftarch upon the cloths, in

which it B preffed or wrung, to extract as much as pofiiblc

of the viter ; and the remainder is evaporated, by cutting

the ftarfi into pieces, which are laid up in airy places, upon
a floorif plafter or of (lightly burnt brick i, until it become*
compliely dried from all moifture, partly by the accefs of
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(larch thus purified i taken out of the bottom of

thi > and put into wickei-baflcei , i( 18 inches long

an deep, rounded at the corners, and lined with linen

cl, which are not faftend to the bafkets. The water

d r rom the (larch througi the cloths for a day, and the

l); , are then can ied up o apartments at the top of the

hd where the door is male of very clean white plaftcr ;

al e windows are throw open, to admit a current of

a lere the bafkets are turned downwards upon the

nftifloor, and the linen :loths, not being faileued to

is Hkets, follow the (larci, and, when taken off, leav*

ave or cakes of (larch
:
which are left to dry a lit 1 1-

,

id e then broken int< fmaller pieces, and left on

le p'ler-floor till very dr. But if the weather is at all

umicthe ftarch is removd from the plafter-floor, and

preaiiut upon (helves, in n apartment which is warmed

jy a ,ve, and there it rmains till perfectly dry. The
pieces e afterwards fcrapd, to remove the outfide cruft,

which akes common Hard; and the fcraped pieces being

again bken fmall, the ftaih is carried to the ftove, and

fpread it to a depth of tree inches, on hurdles covered

with clihs. The (larch mil be turned over every morning

and evemg, to prevent it (rm turning to a greenifh colour,

which lt.vuuld otherwife d(

ThoftmanufaAurers wh are not provided with a ftove,

make uf.of the top of a bker's oven to fpread the ftarch

upon ; aj after being thcoughly dried here, it is ready

for fale.

Starchmay be made ftm potatoes, by foaking them

about an our in water, andaking off their roots and fibres,

then rubbifr them quite elm by a (trong brufh : after this

they are educed to a pu, by grating them in water.

This pulps to be colleftein a tub, and mixed up with a

large quality of clear wer : at the fame time, another

clean tub mil be providci and a hair-iieve, not too fine,

muft be fuported over iby two wooden rails extended

acrofs the lib. The pulpnd water are thrown into the

fieve, and ne flour or (teh is carried through with the

water ; fro water muft len be poured on, till it runs

through quie clear. Thsefufe pulp which remains in the

fieve, being soiled in wat, makes an excellent food for

animals ; am the quantityf this pulp is near feven-eighths

of all the poatoes employ.

The liquoi which has ffed through the fieve is turbid,

and of a darkfh colour, im the extra&ive matter which is

diffolved in i. When its fuffered to reft for five or fix

hours, all thi: matter depts or fettles to the bottom, and

the liquor wheh remains to be poured off as ufelefs ; and

a large quantity of frefh ver is thrown upon the flour, and

ftirred up : it s then fett! for a day, and the water being

poured off, thi flour will: found to have again fettled in a

whiter ftate. But to impve it, another quantity of water

is poured on, ind mixeop with it ; in which ftate it is

paffed through a fine filleve, to arrelt any fmall quantity

of the pulp which mayave efcaped the firil hair-fieve.

The whole muft afterwa be fuffered to (land quiet, till

the flour is entirely fetd, and the water above become
perfectly clear ; but if t water has any fenfible colour or

tafte, the flour muft beafhed again with frefh water, for

it is abfolutely neceffaryiat none of the extractive matter

be fuffered to remain Vi it. The flour, when thus ob-
tained pure, and drainerom the water, may be taken out
of the tub with a wooi (hovel, and placed upon wicker-
frames covered with pr, to be dried in fome fituation

properly defended fronult.

When the manuface of ftarch from potatoes is at-

tempted in a large wafome kind of mill mult be ufed to

6 reduce



STARCH.
reduce them to a pulp, as th« grating of them by lutnj is

too tedious an operation. A mill invented by M. Bauoic

is very complete tor this purptfe. In its general Itructure

it reltmbles a large coffee-mili the grater con fill a i>t ,i con*-

of iron-plate, about feven inchel in diameter, and eight inches

in height, the exterior furface of which is made toothed, like

a rafp, by piercing holes thrown the plate from the in fide.

This cone is fixed upon a verticil axle, with a handle at tin-

top to turn it by ; and is moun ed on the pivots of the axle,

within a hollow cylinder of p ite-iron, toothed withinli V
like the outlide of the cone; tl ! fmallell end of the n;ten r

O ne being uppermoft, and the pwer or larger end \ in

large as the interior diameter of the hollow cylinderj) A
conical hopper is fixed to the hollow cylinder, round the

top of it, into which the potatoes are thrown ; and

down into the fpace between the outlide of the cone and the

iniide of the hollow cylinder, t!cy are ground, and reduced

to a pulp, when the interior core is turned round by its

handle ; and as the lower part of the cone is fitted cloie to

the interior diameter of the cylinder, the potatoe? mult be

ground to a line pulp before they can pafs through between

the two. The machine, when at work, iv placed in a tub

filled with water ; and a< fall as the grinding proceeds, the

pulp mixes regularly with the water, ready tor the procefs

before defcribed.

Mr. Whately of Cork has alfo propofed a mill for the

fame purpofe, on a different plan. The grater is a cylinder,

with its ;.xis horizontal, and turned by a handle at one end,

with a fly-wheel to regulate the motion. A hopper is

placed over the cylinder, into which the potatoes are

thrown, and are grated by relling upon the cylinder, as it

revolves round. There is alfo an horizontal box oppofite

to the cylinder, into which the potatoes are received from

the hopper, through a fliding-door ; and a moveable end,

which is fitted to the box, is preded forwards towards the

cylinder by a lever and weight, fo as to force the potatoes

contained in the box againit the cylinder, which, being kept

in conftant motion, grates away the potatoes into a pulp

with great rapidity, and it falls into a box beneath.

In the year 1796, lord William Murray obtained a patent

for manufacturing llarch from horfe-chelnuts. The method
was to take the horfe-chefnuts out of the outward green

prickly hulk, and either by hand, with a knife or tool, or

elfe with a mill adapted for the purpofe, the brown rind

was carefully removed, leaving the chefnuts perfectly white,

and without the fmallell fpeck. In this Hate the nuts

were rafped or ground to a pulp with water, and the pulp

walhed with water through a coarfe horfe-hair fieve, and

twice afterwards through finer fieves, with a conllant addi-

tion of clear cold water, till all the Itarch was walhed clean

from the pulp which remained in the fieve ; and the water

being lettled, depofited the (tarch, which was afterwards

repeatedly walhed, purified, and dried, in the fame manner
at the potatoe-ftarch before defcribed. We are not in-

formed if this manufacture has been carried into effect.

The four, naufeous, milky liquor obtained in the procefs

of (tarch-rr.aking, appears, upon analyfis, to contain acetous

acid, ammonia, alcohol, gluten, and phofphate of lime. The
office of the acid is to diflolve the gluten and phofphate of

lime, and thus to feparate them from the Itarch.

Starch is ufed along with fmalt, or Itone-blue, to lliflcn

and clear linen. The powder of it is alio ufed to whiten

and powder the hair.

It is alfo ufed by the dyers, to difpofe their (tuffs to take

colours the better.

Starch is fometimes ufed inftead of fugar-candy for mix-

ing with the colours that are ufed in ftrong gum-water, to

make them work more freely, and to prevent their cracking.

I 1 alfo ufed medicinally for the fame intentions with the

lis fubftance which the flour of wheat forms with milk,

in fluxes and catarrhs, under various forms of powders, mix-
un\ . See, A drachm of llarch, with three ounces of any
agreeable fmple water, and a httlt fugar, compofe an ele-

gant jelly, i'l which a fpoonful may be taken every hour or

two. Tuefe gelatinous mixtures are likewife an ufeful in-

jection, in fome diarrhoeas, particularly where the lower in-

teltines have their natural mucus abraded by t lie flux, or are

COItllantly irritated by the acrimony of the matter. Starch

is the common vehicle for the exhibition of opium per anum.
By 43 Geo. III. c. 68. lehed. (A), upon every hun-

dred weight of llarch imported a duty is impofed ; and by

49 Geo. III. c. 98. fched. (A), a further duty upon every

hundred weight is impofed.

No perfon fhall be a maker of flarch within the limits of

the head-office of excile in London, unlets he occupies a
tenement of 10/. a year, or upwards, for which he fhall be
affe lied in his own name, and alio pay to the poor-rates

;

nor elfewhere, unlefa he pay to the church and poor ; or if

there are no fuch rates, to the rate on houfes and windows,
under the fame penalty as for making itarch without entry.

(19 Geo. III. c. 40. f. 3. 26 Geo. III. c. 51. f. 20.)

By 43 Geo. III. c. 69. fched. (A), every (larch-maker

fhall take out a licence, for which he fhall pay 5'/., and re-

new the lame annually within ten days before the end of the

year, on pain of 30/. 24 Geo. III. c. 41. fed. 2.

Places of making itarch are to be entered, under penalty

of 200/. (24 Geo. III. c. 4S. fell. 2.) All rooms and

places, veflels and utenfils, fhall be marked and numbered,
on the penalty of 50/. (19 Geo. III. c. 40. f. 12.) Flour,

and other materials, found in any private place, and all pri-

vate utenfils and veffels for making or keeping llarch, unen-

tered, fhall be forfeited, ortheir value. (ioAnn. c. 26. f. 22.)

Every ftarch-maker fhall caufe his name to be painted over

his door, or on fome confpicuous part of the front of his

houfe, with the addition aljlarch-maker, on penalty of 100/.

(24 Geo. III. c. 48. fed. 2.) Officers may at all timet

enter and furvey, and make return to the commiffioners,

leaving a true copy of the quantity, if demanded, under

his hand, with the maker ; and if he leave not fuch copy,

after it has been demanded in writing (12 Geo. I. c. 28.),

he fhall forfeit 40/. (10 Ann. c. 26. f. 14.) Notice of

emptying the vats, and of taking the waters out of the tub?,

fhall be given, on pain of forfeiting 100/. (19 Geo. III.

c. 40.) The maker fhall ufe regular, fquare, or oblong boxes
only, for boxing and draining his green llarch, before it it

dried in the Hove, on pain of 10/. ; and give notice of box-

ing, and an account of drying, &c. Nor (hall he remove
any flarch after it is dried, before it be weighed, &c. by the

officers, on pain of 200/. 14 Geo. II. c. 14. 19 Geo. III.

c. 40.) All Itarch, before it be put into any (love or place

to dry (except for crulting), fhall be put in papers, tied

up with firings, palled over with a piece of paper of a dif-

ferent colour, and llamped by the officer, under penalty of

100/. (26 Geo. III. c. 51.) Forging or ufing forged

(lamps incurs a forfeiture of 500/. (26 Geo. III. c. 51.)
The maker fhall have juft fcales and weights, on pain of

10/. ; and if he fhall ule inefficient fcales or weights, he

fhall forfeit 100/. { 10 Geo. III. c. 44.) Removing (tarcli

before due notice is prohibited by 10 Ann. c. 26. f. 19.

And if it be removed before it is weighed by the officers,

the perfon fo offending fhall forfeit 2co/. (19 Geo. III.

C. 40.) And if any dealer in llarch (hall receive ir.ore than

28 lbs. not duly marked, he fhall forfeit 200/. 24 Geo. III.

c. 48. 10 Ann. c. 26. f. 16.

Clandeltine manufacture, or concealing of (larch, expofes

the party concerned, unlets he can make it appear that the

B 2 duty
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duty has been paid, to a forfeiture of 50/. : and obltruet-

ing the officer in entering, feizing, &c. the lame, incurs a

forfeiture of 100/. (4 Geo. II. c. 14. 23 Geo. II. c. 21.)

And by 19 Geo. III. c. 40. if the maker (hall conceal any

itarch, with intent to defraud his majelty of the duties, he

fhall forfeit 100/. Weekly entry (hall be made, on pain of

50/. ; and the duties fhall be cleared within one week after

entry, on pain of double duty. No itarch (hall be im-

ported, except in packages containing at halt 224 lbs., on

pain of forfeiture, and of coA from the matter of the veffel.

(42 Geo. III. c. 93.) Starch that hath paid the duties

may be exported with a drawback of the duties. (10 Ann.
c. 26. 27 Geo. III. c. 13.) The officers of excile or

cuftoms may feize any itarch or hair-powder, with the I

and package, lufpefted on good reafon to have been privily

made, or imported without payment of duty, or relanded

after drawback ; and if the party doth not make it appear

that the duty hath been paid, they (hall all be forfeited, with

an additional forfeiture of 5/. for every hundred weight.

(4 Geo. II. c. 14.) If any perfon fhall knowingly harbour

or conceal any (larch unlawfully imported, or rela

after (hipping for exportation upon debenture, he (hall,

whether he claim any property in it or not, forfeit 50/. for

every hundred weight, together with the goods and package.

(23 Geo. II. c. 21.) No perfumer, &c. fhall make uleof,

or offer to fale, any hair-powder made of or mixed with ala-

balter, talc, plaiter of Paris, whiting, lime, &c. (fweet

fcents only excepted), on pain of forfeiting the fame, and

50/. (12 Ann. Hat. 2. c. 9.) And if any maker of hair-

powder fhall mix any powder of alabafler, &c. (rice (irit made
into Itarch, and Iweet fcents only excepted), he (hall forfeit

the fame, and^o/. (12 Ann. (tat. 2. c. 9.) Or if any one make
or fell any made with fuch materials, he fhall forfeit the fame,

and 20/. (4 Geo. II. c. 14.) Or if he (hall have in his pof-

feffion, for making, mixing, or counterfeiting hair-powder,

any materials befides ftarch, or powder of itarch, or rice

made into ftarch, he fhall forfeit the fame, and 10/. Places

for making hair-powder are to be entered, and officers may
enter and furvey them, under a penalty of 20/. 4 Geo. II.

c. 14.

Every maker of (tone-blue for fale fhall make entry of

his name, place of abode, place of manufacture and keeping,

and materials, on pain of 50/. (26 Geo. III. c. ji.) Officers

may enter and furvey without obftruftion, under penalty of

50/.: nor (hall any flour, meal, or other ingredients (other

than for colouring the fame), be ufed, except ftarch for

which the duties have been paid, on pain of forfeiting the

fame and 100/.

Nor (hall any maker of ftone-blue or hair-powder for fale

receive into his poffeffion any ftarch in papers not damped,
under pain of forfeiting 10s. a pound, together with the

fame : and if any maker fhall keep above 28 lbs. of (tarch or

hair-powder in any unentered place, the fame fhall be for-

feited and alfo 50/. 26 Geo. 111. c. 51.

All the preceding forfeitures fhall be fued for, levied,

and mitigated, as by the laws of excife, or in the courts at

Weftminfter ; and be diftributed, half to the king and half

to the profecutor.

STARCHY Matter of Roots, Plants, and Seeds, in Rural
Economy, is a material which forms a principal part of a

great number of efculent articles of different kinds, upon
which their nutrient properties and qualities probably in a

great meafure depend when ufed as the food of man, or em-
ployed in the feeding and fattening of feveral different kinds

of domeftic animals. See Starch.
Thus, it is afcertained to exilt in confiderable quantities

in the root of the potatoe and fome other roots, in many
different plants of the edible kind, and to conftitute the
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gteft part of mod grains, pulfe, and feeds which are em-

I

d as food. It is met w th in a large proportion in the

d-ent nourifhing vegetabl' fubltances which are known
anade ufe of under the nanes of fago, lalep, arrow-root,

t.ea, call'ava, and fome ahew. In regard to the roots,

pis, and perhaps feeds de'ived from weed 1, it i; known to

ahd much in the root of arum maculatum, or wake robin,

nt wild or Englifh hyaciitfa, of white bryony, ofmeadow
fad, and of a variety of <thers. It is very predominant

in nerous wild plants, am moll probably in molt of their

feei

^Humphrey Davy coneives, that this matter or coagu-

latenucilage, which form the greateft part of all grains

and;ds which are ufed 1 the way of food, is generally

corned with gluten, oil, r albuminous matter. In corn,

withlutcn ; in pulfe, fuc as peas and beans, with albu-

niiiK matter; and in rap-feed, lint-feed, hemp-feed, and

the tnels of moil nuts, .vith oils. He found that one

oarts of good fullgrained wheat fown in the au-

tumn,fforded feventy yM of ftarch and nineteen parts

of ghn : that one hunted parts of wheat fown in the

fpringielded feventy of lirch and twenty-four of gluten :

that t fame number of parts of Barbary wheat gave

feventyjur of itarch andwenty-eight of gluten : and that

an equ number of parts 1 Sicilian wheat afforded feventy-

ilve of arch and twenty-ie of gluten. He has alfo tried

differen pecimens of Noh American wheat, all of which

have ceained rather me gluten than thofe of Britifh

growth. In n-eneral, it ifaid, the wheat of warm climates

aboundsnore in glutemnd infoluble parts ; and is of

greater fccific gravity, trder, and more difficult to grind,

than thaif others : andiat the wheat of the fouth of Eu-
rope, in ir.fequence of mtaining a larger proportion of

gluten, iipeculiarly fitti for making macaroni, and pre-

parations f flour in whic a glutinous quality is confidered

as an exceence.

In fomerials made onarley, he obtained, from one hun-

dred parttof a full, f, Norfolk fort, feventy-nine of

ftarch, fix-if gluten, d eight of hulk ; the remaining

feven parts onfifting of veet or faccharine matter. The
fugar in baey is fugged as probably the chief caufe why
it is more pi.per for mahg than any of the other forts of

grain. It 1 ftated th Einhoff, in his minute trials on
barley-meal, ound in tie ihoufand eight hundred and forty

parts, three undred anfixty of volatile matter, forty-four

of albumen, wo hundnof faccharine matter, one hundred
and feventy <f mucilag nine of phofphate of lime, with

fome albumei, one huned and thirty-five of gluten, two
hundred and fixty of Ik, with fome gluten and ftarch,

two thoufand five hured and eighty of ftarch not quite

free from gluen, and.venty-eight parts of lofs in the

whole. And that ryefforded to the fame experimenter,

in the fame number cparts, two thoufand five hundred
and twenty of aieal, n: hundred and thirty of hulk, and
three hundred and nineof moifture : the fame quantity of
meal, on being analyle gave two thoufand three hundred
and forty-five of ftarcone hundred and twenty-fix of al-

bumen, four hundred 1 twenty-fix of mucilage, one hun-
dred and twenty-fix oiccharine matter, and three hundred
and fixty-four of glu not dried. The remainder hulk
and lofs.

The firft of thefe iters obtained from one thoufand
parts of rye, which wyrown in Suffolk, fixty-one parts of
ftarch and five of glut

One hundred partf oats, from Suffex, afforded him
fifty-nine parts of ftai, fix of gluten, and two of faccha-

rine matter.

One thoufand partf peas, grown in Norfolk, alfo af-

forded
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forded him five hundred and one parts of (larch, twenty-two

of faccharine matter, thirty-live of albuminous matter, and

iixteen part? ot extract, which became infoluble during the

evaporation of the faccharine fluid.

From three thouland eight hundred and forty parts of

marlh beans, (vieia /aba,) the Utter writer is Hated to have

obtained one thoufand three hundred and twelve of llarch,

thirty-one of albumen, and one thoufand two hundred and

four of other matters which maybe conceived to be nutritive;

fuch as gummy, Itarchy, fibrousmatter, analogous to animal

matter.

The fame quantity of kidney-beans (pha/eolus •vulgaru) is

fud to have attorded him, one thoufand eight hundred and
live parts of matter analogous t« (larch, eight hundred and

fifty-one of albumen and matter, approaching to animal

matter in its nature, and feven hundred and ninety-nine of

mucilage.

From the fame number of parts of lentils he is alfo dated

to have obtained one thoufand two hundred and fixty parts

of (larch, and one thoufand four hundred and thirty-three

of a matter analogous to animal matter, which is defcribed

as a glutinous fubllance inloluble in water ; but luluble in

alcohol when dry, having the appearance of glue; probably,

it is fuppofed, a peculiar modification of gluten.

Different tuberous, bulbous, and common roots contain

a large portion of ftarchy matter, but it probably abounds

mod in the potatoe. It is faid that thefe roots in general

afford from one-fifth to one-feventh of their weight of dry
(larch. And that from one hundred parts of the common
kidney potatoe Dr. Pearfon obtained from twenty totwenty-
three of (larch and mucilage : the fame number of parts of
the apple potatoe afforded fir Humphrey Davy in various

trials, from eighteen to twenty parts of pure (larch. From
five pounds of feveral other different varieties, in the trials

of another experimenter, from twelve to eight ounces and
a quarter of (larch have been obtained. It is added, that

from the analylis of Einhoff, it appears that feven thoufand
fix hundred and eighty parti of potatoes afford one thoufand
one hundred and fifty-three of (tarch, five hundred and forty

of fibrous matter analogous to (larch, one hundred and feven

of albumen, three hundred and twelve of mueilage ia the

date of a faturated folution : in the whole, two thoufand
one hundred and twelve parts. So that a fourth part of

the weight of the potatoe at leall may, it is laid, be con-

fidered as nutritive matter. Hence its very great utility as

an article of food for man, and its great application in the

feeding and fattening of animals.

The propriety of encouraging the production of (larch

from ufelefs roots, plants, and produces, has been fome time

fince fuggetled by Mr. Pitt in his Account of the Agricul-

ture of Staffordshire, and which i- hid to equally apply to

the preparation of this fubltance fr<>m any other vegetable

which may not be a leading article of food, as well as to

the production of hair-powder, palle, and other articles

generally made from wheat.

STA'RCKENBERG, in Geography, a town of the

county of Tyrol ; 13 mile6 N.E. of Landeck.

STAREIN, a town of Aullria
; 4 miles S. of

Hardegg.
STARENBERG, a town of Upper Bavaria, on the

Wurmlee ; 14 miles N.N.E. of Weilbaim.

STARGARD, or Starogakd, a town of Pruffian

Pomerelia, fituated on the Fers ; now belonging to Fruffia
;

20 miles S. of Dantzic. N. lat. 53
3
57'. E. long. 18 20'.

Stargard, or Old Stargard, a town of Germany, which
gives name to a circle in the duchy of Mecklenburg

; 55
miles S.E. of Gullro. N. lat. 53° 30*. E. long. 13 17'.

Staroard, or New Stargard, a town of Germany, in

the circle of Upper Saxony, capital of a duchy, and likc-

wife of the whole Hinder Poraerania. Its vicinity produces

corn and efculent vegetables in great plenty. As it lies on

the Ina, it has a free communication with the Baltic. It is

a large and well-built town, containing two churches, with

one in the fuburb, and a conventual church, where Lu-
therans, Germans, and French Calvinilts, perform their

public worfhip. Near the town is a noble college, founded

in 163 1, by burger-mailer Peter Groning, and improved

with regard to its conilitution in 1704. Here are likewife

a frec-fchool, with divers good manufacture:; and a conlider.

able trade ; 74 miles N.E. of Berlin. N. lat. 53° 28'. E.

long. 1

5

20'.

STARIBESUSITZ, a town of Croatia; 30 miles W.
of Bihacs.

STARIGARD, a ruined town of Servia ; 12 miles

S.S.E. of Novibalar.

STARIKILIA, a town of European Turkey, in Do-
bruzzia, on a branch of the Danube ; 6 miles E. of Ifmail.

STARING Coat, in Rural Economy, a term fignifying

the fame as hidebound. See Hidehound.
STARITZ, in Geography, a river of Silefia, which runs

into the Billau, near Freywald, 1:1 the principality of NeifTe.

STARITZA, a town of Rufiia, in the government of

Tver, on the Volga
; 44 miles S.W. of Tver. N. lat. 56''

24'. E. long. 35 14'.

STARK, a county of Ohio, containing the feven fol-

lowing townlhips, viz. Canton, with 846 inhabitants ; Kill-

back, with 332; Nimmi(kil!cn, with 385; Ofnaburg, with

301 ; Plane, with 527; Sandy, with 198; and Tufcarawa,

with 145 : amounting in all to 2734-
STARKEA, in Botany, received that name from the

pen of profeflor Willdenow, in honour of the Rev. Mr.
Starke, a clergyman at Gros Tfchirna, in Silefia, who has

paid great attention to the cryptogamic plants of that

country, a:»d is the author of an efl'ay on Byfftis Jolithus, in

the firlt volume of Sims and Konig's Annals of Botany.

—

Willd. Sp. PI. v. 3. 2216. Ait. Hort. Kew. v. c. 1 [8.—
Clafs and order, Syngenefia Polygam'ui-fupcrjlua. Nat. Ord.
Compojitdt difcoidett, Linn. Corymbifera, .lull.

Gen. Ch. Common Calyx ovale, imbricated, with nume-
rous, linear-lanceolate, itraight fcales ; the inner ones gra-

dually longer ; the innermoil with elongated, fmooth, very

narrow points. Cor. compound, radiated. Florets of the

difk not very numerou:;, perfect, tubular, funnel-lliaped,

with an equal, five-cleft, rcflexed limb ; thole of the radius

numerous, ligulate, emarginate, female, fpreading, twice as

long as the difk. Stam. in the perfect florets, Filaments

five, capillary ; anthers united into a tube, prominent in the

mouth of each floret. Pifl. in both kinds of florets, Gcr-
men inverfely conical ; ftyle capillary, longer than the co-

rolla ; lligmas two, linear, deeply (eparated, revolute. Pcric.

none, except the permanent calyx. Seeds folitary to each

floret of the dilk and radius, inverlely conical. Down
fimple, fedile, capillary, fmooth. Recept. clothed with fine

hairs, nearly equal to the feed-down.

Ell. Ch. Receptacle hairy. Down feflile, fimple. Calyx
imbricated. Florets of the'radius numerous, linear.

I. S. umbcUata. Umbel-flowered Starkea. Willd. n. I.

Ait. n. 1. (Amellus umbellatus ; Linn. Sp. PI. 1276.

Amoen. Acad. v. 5. 407. Swartz Obf. 310. Solidago ?

n. 1 ; Browne Jam. 320. t. 33. f. 2.)—Native of the cooler

woods and mountains of Jamaica, a beautiful and uncom-
mon plant. Brown. Miller appears to have cultivated it in

1768. Linnani', juftly unwilling to multiply genera, re-

ferred this plant to Amtllut, at the fame time remarking how
very
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very different it was from the A. Lychnitit. In this cafe the

habit, fupported by the character oi the I a ry, not chaffy or

fcaly, receptacle, furely authorizes a feparatioti. The ft

herbaceous, eredt, from two to three feet high, fomewhat
angular, clothed wit

, intern

with brown hairs; leafy in the lower pan -, forked at the

fummit, the central branch longeit. leaves oppoflte,

ftalked, ovate, acute, finely and fharply ferrated ; tap

at the bafe
; green and fmooth, though covered when young

with deciduous cottony down, on the upper fide; always
very white, fott, and denfely woolly, beneath ; fomewhat
triple-ribbed, with many branching vein?. Flozuerjlalks

feveral, at the top of each branch, limple, hairy and downy,
an inch or two long, forming a fort of umbel, with a tew

lanceolate bracleas at its bale. Calyx half an inch long,

fomewhat cottony. The Jloivcrs are yellow, an inch 10

diameter. Browne favs the talte of the herb is altringent,

leaving a fweetnefa upon the palate, not common in this

clafs. He fuppofed it mull be a fine vulnerary. Its cot-

tony texture, no doubt, would contribute to Ranch the

blood of a frefh wound.
STARKENBACH, in Geography, a town of Bohemia,

in the circle of Konigingratz ; 1 1 miles N.N.E. of Gitfchin.

STARKENBERG, a town of Pruffia, in the province

of Natangen ; 17 miles E.S.E. of Konigfcerg.—Alfo, a

town of France, in the department of the Sarre ; 1 mile N.
of Traarbach.

STARKS, a townfhip of America, in the diltric\ of

Maine and county of Somerfet, on the W. fide of Kenne-

beck river, containing 828 inhabitants; 35 miles N.W. of

Augufta.
STARKSBOROUGH, a town of the ftate of Ver-

mont, in Addilon county, containing 726 inhabitants ; 12

iniles E. of Ferrifburg.

STARKSTADT, a town of Bohemia, in the circle

of Konigingrijtz ; 8 miles W. of Branau.

STARLACKEN, a town of Pruffia, in the province

of Bartentand ; 9 miles S. of Bartenltein.

STARLING, or Stare, in Ornithology. See Sturnus.
The common ftarling is about the fize of the common

blackbird ; the weight of the male being about three ounces,

and that of the female fomewhat lefs ; the bill, in old birds,

is yellow ; the whole plumage black, very refplendent, with

changeable blue, purple, and copper ; each feather being

marked with a pale yellow fpot ; the lei'er coverts are edged

with yellow, and flightly glofled with green ; the quill-

feather and tail are dufky ; the former edged with yellow

on the exterior fide, the lalt with dirty white ; the legs are

of a reddifh-brown. Thefe birds breed in hollow trees,

eaves of houfes, towers, cliffs, and high rocks over the fea ;

they lay four or five eggs of a pale greenifh-afh colour
;

they feed on worms and inlecls, and, it i6 faid, will get into

pigeon-holes, and fuck the eggs ; in winter they aliemble in

large flocks : their flefh is lo bitter, as to be fcarcely eatable :

they are very docile, and may be taught to fpeak. Pennant.

Mr. Ray mentions a beautiful fpecies, defcribed by Bon-
tius under the name of the Indian Itarling, axjlurnus Indicus.

This is of the fize and fhape of our common itarling, but

is variegated with a deep blue, a lead-colour, and a pale

grey, and has on its head a very beautiful yellow creft. It

learns to imitate the human voice, and talks much better

than the parrot, but is troubleiome in being over noify.

Starling Colour, a particular colour of a horfe. See

Coi.otR.

STARO, in Commerce, a corn meafure in Italy. At
Mantua, a Itaro of corn weighs 80 lbs. ; and 86 fuch meafures

are = 8j Enghfh bulhels nearly, or 80.94. itari = 10 Eng-

quartcrs, and each ftaro = 2125 cubic inches. At Fer.

, 93.22 ltari = 10 l'.i 11 ii quarters, and each Itaro =
5 cubic inches. At Florence, 118.70 ftari = 10 Eng-
quarters, and each Itaro = 1449 cubic inches. See

m Dry Mr. ISURES.

l'ARODUB, in Geography, a town of Ruffia, in the

frnment of Novgorod S.verlkoe; 44 miles N. of Nov-

Ikoe, N. lat. 52
s

35'. E. long. 33 44'.

'AROSELO, a towi of Ruflia, in the government

o ogilcv ; 20 miles N.NW. of Rogatchev.

"AROSTE, in Mode-n Hijlory, a name given in Po-

lato the governors of :ities and caillcs. They are ap-

ped by the king to fuprintend hi; revenues, and to ad-

micr jultice in his nanr. The diltnct fubject to the

jur&ion of each is cA'tdJlaroJly. However, there are

fqr.tarofts who have no unidiction.

!A.RSCH, in GeogriDhy, a town of Moravia, in the

cjrof Znaym ; 15 mile N. of Budwe :

ls.

fc\RT Bay, a bay of the Engliilt Channel, on the

coalf Devonfhire, betweii Dartmouth and Start Point.

Skt Point, a cape c England, on the S.E. coaft of

the mty of Devon ;
9niles S. of Dartmouth. N. lat.

50 . W. long. 3 3'.

S'.RTING, amon Brewers, the putting of new
beer,- ale, to that wh h is decayed, to revive it again.

Stting, in the Miiege. A horfe is faid to be ltart-

ing, Itifli, or timoroi, that takes every objeft he fees

to be lerwife than it i: upon which he ftops, flies out,

and fits fuddenly to ne fide, infomuch, that the rider

cannotnake him com near the place where the obje&
is. T, fault is mori common to geldings than ftone-

horfes. Such horfes ah as have bad eyes are molt fubjeft

to it, a,vell as thofe tat have been kept a long time in

a ftableithout airing out thefe lalt are eafily cured of it.

When yi have a fkitti horfe, never beat him in his enn-

fternatic but make im advance gently, and with foft

means, 1 the feare-env that alarms him, till he recovers

it, and tins alluranct

STAiFZ, in Geiraphy, a town of Moravia, in the

circle of naym ; 25 lies N. of Znaym.
STAITZOVA, bay or gulf of the Frozen ocean,

on theco; of Ruffia N. lat. 68° 16'. E. long. 40 14'.

STAR'EGUT ay, a bay on the S.W. coaft of

Jamaica,
> of Starv ut Point.

Starvsut Point, cape on the S.W. coaft of Jamaica.

N. lat. 1758'. Wlong. 77 45'.

STAR ING to eath, a kind of punifhment ufed by
the peopleof Arag fome ages ago ; and it is reported

by Tavernir, that t chief ladies in the kingdom oi Ton-
quin are at his day^ryed to death for adultery.

STARVITZ, ^Geography, a town of Silefia, in the

principality if Grobu ; 3 miles N. of Patfchkau.

STARZLL, a »er of Wurtemberg, which runs int»

the Neckar,r milesaove Rotenburg.
STASA'ITZy a town of European Turkey, in

Bofnia ; 22 niles S>f Banjaluka.

STASFIRT, own of Weflphalia, in the duchy of
Magdeburg; 20 ms S. of Magdeburg. N. lat. 51 53'.

E. long. 1 l
c

45
r
.

STASIDA, a ill ifland in the Mediterranean; Smiles
N.W. of Sorpan N. lat. 35 53'. E. long. 26° 44',

S TASIS, in Amt Geography, a town of Alia, in the
Perlide ; built upoi large rock.

Stasis, a worded by phyficians to exprefa a ftagna-
tion of the hurr.ou

STASNAS, Geography, a town of Sweden, in

Warmeland; 22 cs W. of Carlftadt,

STATE,



STATE.

STATE, or Estate, an empire, kingdom, province,

or extent of country under t he fame ent. See

I 1'K.

A date or nation, tor in this place we coniider the terms

.is fynonimous, is a body politic, or a fociety of men uniti '1

thcr to promote their mutual fafety an 1 advantage by

their union. From the very defign that induces a number
of men to form a fociety that has its common intei

and ought to ad in concert, it is neceflary tint there fliall

be ellablilhcd a public authority, to order and direft what

>llght to be done by each in relation to the end of the allo-

ciatii political authority is the fovereignty; and

he, or they, who are inverted with it, are the fovereign.

It is evident, therefore, from the very aft of the civil or

political allocution, that each citizen fubjed; himfelf to

the autnunty of the entire body, in every tiling that re-

lates to the common welfare. The authority of all over

each member mult, therefore, efTentially belong to the

body politic, or to the Hate ; but the cxercile of that

authority may be placed in different hands, according as

the fociety lhall ordain. If the body of the nation keeps

in its own hands the empire, or the right of command, it

is a popular government, or " democracy ;" if it refers it

to a number of citizens, or to a fenate, it eltablifhes a

"republic," an "oligarchy," or an " arillocracy ;" or

if it confides the government to a (ingle perlon, it is a " mo-
narchy ;" and this monarch may be limited or abfolute.

See Society, Sovereign, and Sovereignty.
Every nation that governs itfelf, whatever may be the

forms of that government, without any dependence on a

foreign power, is a " fovereign ftate." It9 rights are the

fame as thofe of any other ftate : and if it be fovereign and

independent, it mult govern itfelf by its own authority and

laws. Indeed, thefe are fynonimous exprelfions. Thofe
Hates may be reckoned in this clafs, which have neverthe-

lefs bound themfelves to another more powerful by an un-

equal alliance : and thefe unequal alliances may be infinitely

varied. But whatever they are, provided the inferior ally

referves to itfelf the fovereignty, or the right of governing

its own body, it ought to be confidered as an independent

ftate, that keeps up correfpondence with others, under the

authority of the law of nations. Thus, a weak ftate feeks

protection from one that is more powerful, and from grati-

tude enters into engagements to perform feveral offices equi-

valent to that protection, referving to itfelf the right of

government and fovereignty. Thus alfo, though a weak
ftate may pay tribute to a foreign power, and by fo doing

in fome degree diminifti its dignity, yet Hill its lovereignty

may fubfilt entire. In fome cafe.', fovereignties have been

given in fief, and fovereign ; have voluntarily rendered them-

felves feudatories to others
; yet if the homage leaves in-

dependency and fovereign authority in the adminiltration of

the date, and only means certain duties to the lord of the

fief, or even a mere honorary acknowledgment, it does not

prevent the ftate, or the feudatory prince, from being

ftri6tly fovereign. Two fovereign ttale-s may alfo be fub-

jedt. to the fame prince, without any dependence on each

other, and each may retain all its national rights, free

and independent. In fliort, feveral fovereign and inde-

pendent dates may unite themfelves together by a per-

petual confederacy, without each in particular ceafing to

be a perfect ftate. They will form together a federal re-

public ; the deliberations in common will offer no violence

to the fovereignty of each member, though they may, in

certain refpetts, put fome coultraint on the exercife of it,

in virtue of voluntary engagements. But a people that

has patted under the dominion of another, can no longer

form a ftate, and in a direct manner make life of t lie lai*

i t' rations. Such were the people and kingdoms which

the Romans rendered fjnbject to their empire ; molt, even of

thofe whom they honoured with the name of friends and

allies, no longer formed ftales. Within themlelves they

8vei I by their own laws and magiftratesj but

without, they were obliged in every thing to follow the

orders of Rome; thev dared not of themfelves make either

war or an alliance, and could riot treat with nations.

The prefervation of a nation conlilts in the direction pf

the political allociations of which it is formed ; and the

perfection of a nation is found in what renders it capable

of obtaining the end of civil fociety, and a nation is in a

perfect Itate, when nothing neceifary is wanting to arrive

at that end. The end of civil fociety is procuring for the

citizens whatever their neceflities require, the conveniencie3

and accommodations of life, and, in general, whatever con-

Ititutes happinefs ; with the peaceful pofleilion of property,

a method of obtaining jullice with fecuriry, and, in fhort,

a mutual defence againll all violence from without. In

order to form a jult idea of the perfection of a Itate or na-

tion, every thing mult confpire to promote thefe ends.

The fundamental regulation that determines the manner
in which the public authority is to be executed for the at-

tainment of thefe ends, is what forms the " conltitution of

the ftate." The conltitution is, in fact, nothing more than

the eltablifhment of the order in which a nation propofes

to labour in common for obtaining thofe advantages with a

view to which the political fociety was eftablilhed. The
laws are regulations eitabliftied by public authority to be

obferved in fociety. All thefe ought to relate to the wel-

fare of the ftate and of the citizens. The laws made di-

redtly with a view to the public welfare are the " political

laws ;" and in this clafs, thofe that concern the body
itfelf, and the being of fociety, the form of government,

the manner in which the public authority is to be executed;

and thofe, in a word, which together form the conftitution

of the ftate, are the " fundamental laws." The " civil

laws" are thofe that regulate the conduct and behaviour

of the citizens among themfelves. The conltitution and its

laws are the balis of the public tranquillity, the firmed

fupport of the public authority, and pledge of the liberty

of the citizens. But this conltitution is a vain phantom,

and the belt laws are ufelefs, if they are not religioufly ob-

ferved. The nation ought then to watch very attentively,

in order to render them equally refpefled by thofe who
govern, and by the people deltincd to obey. To attack

the conltitution of the ftate, and to violate its laws, is a

capital crime againft fociety ; and if thofe guilty of it are

inverted with authority, they add to this crime a perfidious

abufe of the power with which they are entrufted. From
the principles here Hated, we may infer, that a nation has

a rii>ht to form, maintain, and perfect its conftitution, and

to regulate at pleafure every thing relating to the govern-

ment, while no perfon has a right to hinder it. Govern-
ment is eitabliftied only for the fake of the nation, with a

view to its fafety and happinefs. If any nation is dillatif-

fied with the public adminiftration, it may reduce it to

order, and reform the government. The nation may do
this, but not any difcontented and querulous malcontents.

The body of a nation has a right to call to account thofe

at the helm, who abufe tiieir power ; but if the nation be

filent, it is not the bufinefs of a fmall number of citizens

to put the ftate in danger under the pretence of reforming

it. If the nation be uneafy under its conltitution, it has a

right to change it.

If it be allied, what ought to be done if the people are

divided ?
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divided ? According to the common method of dates, the

opinion of the majority mud pafs, without difpute, lor

that of the wh de nation ; otherwife i( would be impoflible

for tlic fociety ever to take any refolution. It appears th i,

for the fame reafon, that a nation may ch i ige the- coniti-

tution of the (late by a majority of votes, and whenever

there in nothing in this change that can be confidered as

contrary to the act of the civil aflbciation, or to the inten-

tion of thofe united under it, all are bound to conform to

the refolution of the maiority. But if the queftion be to

quit a form of government, to which alone it appeared

that the people were willing to fubmit, on their entering

into the bonds of fociety ; if the greateft part of a free

people, after the example of the Jews in the time of

Samuel, are weary of liberty, and refolved to fubmit to the

authority of an abfolute prince, the citizens more jealous

of that privilege! fo invaluable to thofe who have tailed it,

though obliged to fuffer the majority to do as they pleafe,

are under no obligation at all to fubmit to the new govern-

ment : they may leave a fociety, that feems to have difiolved

itielf, in order to be united under another form ; and have

a right to retire elfewhere, to fell their lands, and take with

them all their effedts.

After all it may be obferved, that great changes in a

ftate. being delicate and very dangerous affairs, and that

frequent changes being in their own nature prejudicial, a

people ought to be very circumfpeft in doing it, and never

be inclined to make innovations without the molt prefling

reafons, or an abfolute necefiity. The fpirit of inconftancy

which prevailed among the Athenians, was always contrary

to the happinefa of that republic, and was at length fatal

to that liberty of which they were fo jealous, without

knowing how to enjoy it. Vattel's Law of Nations, b. i.

State, Civil. See Civil.
State, Free. See Free.
State is alfo ufed for the policy or form of government

of a nation. Hence, minitlers of (fate, reafons of ftate, &c.
See Government.

State, Council of, in Modern Hi/lory, was projected by
the dates of Holland, Zealand, and Utrecht, in conjunction

with William I. prince of Orange, and erefted, in 1584,
with ample authority. All affairs of ftate, the army, and

revenue, were entrulted to the care of this council ; but the

ftates, growing jealous of this extraordinary power, reduced

it gradually ; and by a new inftruftion, in 1651, the difpo-

fition of military affairs, and the command of the army,
were in part transferred to the ftates-general, with the ad-

vice of the council. In this council, the provinces were
reprefented by fuch a number of deputies as bore fome pro-

portion to the quota of money which each contributed for

the fupport of the whole, Gror.ingen excepted. Guelder-
land had one, Holland three, Zealand two, Utrecht one,

Friefland two, Overyffel one, and Groningen two. Thefe
were all changed every three years, except the deputy from
the nobility of Holland, and the two from Zealand, who
enjoyed their polts for life. Here every member had a de-

cifive voice, and prefided for a week in his turn, without

regard to the rank of the provinces. The governors or

ftadtholders of the provinces had a feat, but no decifive vote

in this council, in which affairs were determined by a ma-
jority of voices. Sec Stadtholder.

State of a Difeafe, the fame with acme.

STATED Wind. See Wind.
STATELY, in the Manege. A horfe is faid to be

ftately, that goes with a proud, ftrutting gait.

STATEN Island, in Geography, an ifland belonging to

the United States of America, and forming the county of
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Richmond, in the ftate of New York. It is fituated below
the bay of New York, and is the fouthern extremity of the

It ate. It is of ancient date, having been reprefented by
two members in the colonial legiflature in 1691. The centre

i taten Ifland is about 1 1 miles S.W. of New York ; it.

is about 14 miles long, and its greateft breadth is about 8
miles ; the area is about 77 fquare miles, or 49,280 acres.

It is bounded on the N. and W. by Newark bay and Brunf-
wick river ; E. and S. by Hudfon river and the Atlantic
ocean. It3 fouthern extremity is in N. lat. 40 29', and
the weftern extremity 16' W. long, from New York.
The towns are, Caflletown, containing 1301 inhabitants

;

Northfield, including 1595; Southfield 1007, and Weftfield

1444 inhabitants ; the whole population being 5347, and
the number of electors 509. The county of Richmond is

hilly and broken, including fome extenfive traces of good
arable land. Its infular fituation, and the benefit it affords to

mariners, have given it celebrity, and feveral privileges to its

inhabitants. The furrounding waters abound with a variety

of fifli. The quarantine ground for fhips entering the port

of New York lies in this county. It fends one member to

the houfe of aflembly.

Staten Land, an ifland at the extremity of South
America, feparated from Terra del Fuego by the ftrait of

Le Maire. In the appearance of Staten Land, when Cook
vifited it in January 1769, he did not difcover the wildnefs.

and horror afcribed to it in the account of lord Anfon's
voyage. On the N. fide, Hawkefworth fays, in his detail

of this voyage (vol. ii. p. 64.), are the appearances of bays
or harbours ; and the land was deftitute neither of wood
nor verdure, nor was it covered with fnow. The ifland

feemed to be about 12 leagues in length, and 5 broad. On
occafion of another voyage he vifited it in January 1775, and
gives the following account of it. (Second Voyage, vol. ii.

p. 200.) Staten Land lies nearly E. by N. and W. by S.,

and is ten leagues long in that direction ; and no where above

three or four leagues broad. The coalt is rocky, much in-

dented, and feemed to form feveral bays or inlets. It fhews a

furface of craggy hills which fpire up to a vaft height, efpeci-

ally near the weft end. Except the craggy fummits of the

hills, the greateft part was covered with trees and fhrubs, or

fome fort of herbage, and there was little or no fnow on it.

The currents between Cape Defeada and Cape Horn fet from
W. to E., that is, in the fame direction as the coaft ; but they

are by no means confiderable. To the E. of the cape their

ftrength is much increafed, and their direction is N.E. to-

wards Staten Land. They are rapid in Strait Le Maire, and
along the S. coaft of Staten Land, and fet like a torrent

round Cape St. John, where they take a N.W. direftion, and
continue to run very ftrong both within and without New
Year's Ifles. S. lat. 54 40'. W. long. 65°.

STATER, an ancient filver coin, weighing four Attic
drachms, and worth about three fhillings or three fhillinjs

and a penny llerling. See Drachm.
There was alfo a gold coin under this name : that of

Cyzicus was much valued, having on one fide the figure of
a woman's head, and on the other that of the head of a lion ;

in weight it was equal to two drachms, and in value to

twenty-eight filver drachms of Athens. The gold ftater of
Athens was equal in value to twenty drachms, and a drachm
of gold was equal to about ten of filver.

The xfwo.-, gold piece, gold ftater, or " Philippus," as it

was called in compliment to Philip of Macedon, was a di-

drachm ; and there is reafon to believe, that it pafTed for

twenty filver drachms on its firft appearance ; but in later

times for twenty-five Greek drachma?, or Reman denarii.

That the gold coins of Philip, called " Philippi," were di-

drachms,
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drachms, we know from ancient authors, and from the great

number of them that dill remain ; and that the xjuo-o,-, or chief

gold coin of Greece, was of the fame weight, is alfo evident

from ancient authors. Beingof twenty lilver drachmas, it was

anciently worth 15/. ; but valuing gold now at a medial price

of 4/. per ounce, it is intrinlically worth 1/. at prefent. But

we have larger gold coins than the xji/3-o,-, or didrachm.

The 5ixjvto,- of Alexander and of Lylimachus weighs its

double, or about two hundred and fixty-iix grains, and

paffed for forty lilver drachmas, or 1/. icv. ; now worth 2/.

Of Lyfimachus, Antioch.ua III., and of fome of the Egyp-

tian monarch*, we have even the Tflfarafrij, or quadruple

, weighing about five hundred and thirty grains, and

current for eighty drachmas of filver, 3/., now worth 4/. Iter-

ling. We have alfo minuter coins, fuch as the nuix^us-o;, or

half the xfixro?, or" Hiero I. of Syracufe, and of Pyrrhus,

which weighed three drachmas, and palled for ten filver

drachmas, or is. 6d. ; now worth \os. :—alfo, the rslajjo-

Xf 70,-, or quarter of the Philippus, of Philip, Alexander, and

Lyfimachus, weighing thirty-three grains, and paffing for

five drachmas of lilver, p. <)d., now worth intrinlically 5/. ;

and alfo gold coins of Greece Itill fmaller, and which could

not have palled for more than two drachmas of filver.

STATERA Rom ana, or fteelyard, a name given to the

Roman balance.

STATES, a term applied to the feveral orders, or claffes,

of a people, aflembled to confult of matters for the public

good. Sec Estate.
States-general, the name of an affembly, confifting,

under the former government, of the deputies of the Seven

United Provinces.

In this affembly, the deputies of each province, of what

number foever they were, had only one voice, and were

efteemed as but one perfon, the votes being given by pro-

vinces. Each province prefided at the aflembly in its turn,

according to the order fettled among them : Guelderlaud

prefided fird, then Holland, &c.

This aflembly was the reprefentative of the fovereignty of

the Union, which redded properly in the general aflembly

of the Hates themfelves of all the feveral provinces ; but as

that affembly ordinarily confided of feven or eight hundred

perfons, it was refolved, after the departure of the earl of

Leiceder, in order to avoid expence, and the confufion of

fo numerous a body, that the provincial eltates fhould, for

the future, be ordinarily reprefented by their deputies, under

the name of the States-general ; who were always to refide

at the Hague, and who alone were called dates-general.

States-general of France, affemblies which were firlt

called A.D. 1302, and were held occafionally from that pe-

riod to the year 1614, when they were difcontinued, till

they were fummoned again at an interefting period, viz. in

the year 1789. (See France.) Thefe itates-general,

however, were very different from the ancient affemblies of

the French nation under the kings of the firlt and fecond

race. There is no point with refpeft to which the French

antiquaries are more generally agreed, than in maintaining

that the ftates-general had no fuffrage in the paffing of laws,

and pollelfed no proper jurifdiction. The whole tenor of

the French hillory confirms this opinion. The form of pro-

ceeding in the dates-general was this : the king addreffed

himfelf to the whole body aflembled in one place, and laid

before them affairs on account of which he had fummoned
them. The deputies of each of the three orders, of nobles,

of clergy, and of the third edate, met apart, and prepared

their " cahier," or memorial, containing their anfwer to

the propofitions which had been made to them, together

with the reprefentations which they thought proper to lay

Vol. XXXIV.
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before the king. Thefe anfwers and reprefentations were
considered by the king in his council, and generally gave
rile to an ordonnance. Thefe ordonnances were not ad-
dreffed to the three eltates in common. Sometimes the king
addreffed an ordonnance to each of the eltates in particular.

Sometimes he mentioned the aflembly of the three edates.

Sometimes mention is made only of the affembly of that
edate to which the ordonnance is addreffed. Sometimes no
mention at all is made of the affembly of edates which fug-
geited the propriety of enacting the law. Thus the dates-

general had only the privilege of advifing and remondrating ;

the legiflative authority refided in the king alone.

States of Holland, an aflembly confiding of the deputies
of the council, or colleges of each city ; in which refided

the fovereignty of that province.

Originally, none but the nobility, and the fix principal

cities, had feats, or voices, in the dates. Afterwards they
were the deputies of eighteen cities. The nobility had the
fird voices, which were pronounced by the grand penfionary,

as penfionary of their order. The other provinces of the
Union had likewife their dates, reprefenting their fove-

reignty, deputies from which made what they called the
States-general.

STATESBURG, in Geography, a pod-town of South
Carolina, and the capital of Clermont county, on the E.
fide of Beech creek, which unites with Sharks creek, and
difcharges itfelf into the Wateree, a few miles below the

town. It contains 10 or 12 houfes, acourt-houfe and gaol

;

20 miles S. by E. from Camden.
STATES'-LAND, a townfhip of Hancock county, in

the dillrift of Maine, containing 7 1 inhabitants.

STATESVILLE, a pod-town of Iredell county, in

North Carolina
; 441 miles from Wafhington.

STATHEL, in Agriculture, a term fometimes employed
to fignify any fort of itaddle for either corn, hay, draw,
or any other kind of farm produce. See Staddle and
Stand.
STATHENI, in Ancient Geography, a people of India,

in the number of thofe who were fubjugated by Alex-
ander.

STATHEUSIS, formed of r<*Qtvu, I heat, a word ufed
by the old writers to exprefs the torrefaftion, or roading of
fome medicines before a flow fire, as is done frequently at

prefent with rhubarb, &c.
STATHOLDER. See Stadtholder.
STATICAL Baroscope. See Baroscope and Ba-

rometer.
Statical is fometimes applied in a peculiar fenfe to the

experiments made as to the quantity of perfpiration, and
other excretions of the human body.
We have a very particular account of fome experiments

of this kind in the Philofophical Tranfaftions, N° 472, or
Abr. vol. ix. p. 475, made by Dr. John Lining of Charle*
Town, in South Carolina.

Statical Hygrofcope. See Hygroscope.
STATICE, in Botany, a name adopted from the Greeks,

whofe raTixn is reported to have been fo called from r*Ti£[n,

to flop, or arrejl, becaufe of its adringent quality. What
the ancient plant may have been, can fcarcely be gueffed

with any probability. The modern application of the name
to our Thrift, or Sea-Gilhflower, feems to have originated

with Dalechamp, whom Tournefort followed. Hence it

has become appropriated to 1 fine and extenfive genus,
whofe wiry and entangled Items, fo well formed to impede
the progrefs of a foot pafienger, may literally almod jultify

its prefent ufe.—Linn. Gen. 153. Schreb. 205. Willd.

Sp. PI. v. 1. 1522. Mart. Mill. Diet, v. 4. Sm. Fl.

C Brit.
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Brit. 340. Prodr. Fl. Graec. Sibth. v. 1. 210. Ait.

Hort. Kcw. v. 2. 179. Purlh 212. Juff. 92. Tourn.
t. 177. Lamarck Illultr. t. 219. Gx-rtn. t. 44. (Li-

moiuum ; Tourn. t. 177.) — Chfs and order, Pentandria

Pentagyn'ta. Nat. Ord. Aggregate, Linn. Plumba^ines,

Juff.

Gen. Ch. Cal. Involucrum different in the different

fptcies. Perianth inferior, of one leaf, funnel-fhaped ; its

tube contracted ; limb undivided, plaited, membranous,
dry, and permanent. Cor. funnel-mapcd, of five petals,

tapering downwards, combined at the bafe, dilated up-

wards, obtufe, fpreading. Stain. Filaments five, awl-

fhaped, (horter tlian the petals, and inferted into their

claws; anthers incumbent. Pi/2. Germen very minute;

ftyles five, thread-fhaped, g; itigmas acute. Peric.

Capfule oblong, fomewhat cylindrical, membranaceous,
with five points, of one cell, fplitting at the bafe only into

five valves, clothed with the permanent calyx, and crowned
with its filmy border. Seed folitary, elliptic-oblong.

Eff. Ch. Calyx of one leaf, undivided, with a plaited

filmy border. Petals five. Capfule fuperior, of one cell,

of five valves at the bafe. Seed folitary.

Obf. Limonium of Tournefort, the numerous recently

diltinguifhed or difcovered fpecies of which now compole
the bulk of the genus before us, was characterized by its

dilp'erfed, not capitate, flowers.

The fpecies or Statice in the Species Plantarum of Linnaeus

are 14; in the lalt edition of Syjl. Veg. 22. Willdenow
has 37, to which five are added in the Prodr. Fl. Gritc,

and one in Purfh. Three are natives of Britain. They are

nearly all perennial, herbaceous, rarely fhrubby ; natives

chiefly of Europe or Africa, two only being found in North
America. Their habit is rigid. Leaves fimple, moitly

radical, generally entire and undivided. Floivers copious,

retaining much of their colour and beauty when dried. We
fhall particularize all the Britilh, as well as the new fpecies,

interfperfing fome of the mod beautiful or remarkable ones

betides.

S. Armcria. Common Thrift, or Sea-Gilliflower. Linn.

Sp. PI. 394. Willd. n. 1. Fl. Brit. n. 1. Engl. Bot.
t. 226. (Caryophyllus marinus minimus; Lob. Ic. 452.
Ger. Em. 602.)— Stalks fimple, capitate. Leaves linear.

Awns of the calyx minute.—Native of muddy fea-fhores,

marine rocks, or moilt boggy fituations on the loftielt

mountains, throughout Europe, as well as of the fea-coaft

of North America, flowering in July and Auguft. Light-
foot well denominates it, for this reafon, " the molt humble
and molt lofty of plants." It alfo bears the fmoke of Lon-
don better than molt plant;, and from its thriving in almoft

any fituation, has obtained the name of Thrift. It often

ferves for edgings in country, as well as town, gardens.

The woody root bears thick tufts of lax, linear, channelled,

fmooth, deep-green leaves. The Jlalks are about a fpan
high, fimple, round, each invefted, at their firft protrnfion,

by a tubular membrane, foon torn from its bafe, and carried

up along with the terminal round head, of numerous, pink,

inodorous Jlwwers, whofe bale is furrounded with an in-

volucrum of many leaves, in three rows. The permanent
ealyx is of a pale mining brown, or nearly white, its points

tipped with five minute, fcarcely rough, awns. We are

not fatisfied that the larger plant, made the leading variety

in Willdenow and Aiton, and figured likewife in Lobel's
Icones 452, may not be a diltinct fpecies

;
perhaps the fol-

lowing.

S. alliacea. Garlick-like Thrift. Cavan. Ic. v. 2. 6.

t. 109. Willd. n. 3. Sm. Fl. Graec. Sibth. t. 294, un-

publiflied.— Stalk fimple, capitate. Leaves linear-lanceo-

late, fomewhat three-ribbed. Awns of the calyx rigid,

rough.—Found by Cavamlles on various mountains of Spain*
and by Sibthorp on mount Athos ami Hymettus. The
herbage is larger than the lalt ; the leaves more or lefr lanceo-

late, Heads of Jlo-vjers hardi 1 large, 1 white in

the Greek, as well as Spaniih, fpecimens ; the ralyx having
in thofe of Dr. Sibthorp a hairy tube, not delcribed by
Cavanilles : its awns are elongated and rough.

S. Limonium. Common Sea-Lavender Thrift. Linn.

Sp. PI. 394. Willd. n. 6. Fl. Brit. n. 2. Engl. Bot.
t. 102. Fl. Dan. t. 315. (Limonium, et L. parvum

;

Ger. Em. 41 1.)— Stalk panicled, round. Leaves obovato-
lanceolate, fmooth, without rib , tipped with a decurrent

awn.—Common about muddy fea-fhores throughout Europe,
from Sweden to Greece, flowering in July aid Augult.
(See LlMONIUM). This fpecies varies greatly hi li/.e and
luxuriance, or perhaps fnme of its reputed varieties ought
to be conlidered as diltincl. Ufually its leaves are three or
four inches long and one broad, tapering downward, lea-

thery, fomewhat waved, very fmooth, rather glaucous.

Stalk near a fpan high, hard and rigid, panicled, brafteated,

its branches ending in clofe imbricated /pikes of handfome
blue Jlowers, whofe calyx is pale pink in a recent ftate,

white when dry, deltitute of awns ; its tube clofely en-

veloped in a flout, fheathing, membranous-edged invoh;crum,

of a fmgle leaf.

S. caroliniana. Carolina Sea-Lavender Thrift. Walt.
Carol. 118. Purfh n. 2.—" Stalk round. Panicle much
branched, divaricated. Calyx acute. Leaves lanceolate-

oblong, bluntifh, fmooth, flat-edged."— In falt-marfhes

along the fea-coaft, from New Jerfey to Carolina, flowering

in Augult and September. Flo-wers blue. PurJIi. We
are not certain of having feen this fpecie.*, which Linnaeus

appears to have confounded with the laft. Mr. Walter ob-
ferved the feparation of the capfule into five valve;; at the

bafe ; a character of Jullieu's Plumbagines. See that

article.

S. hellidifolia. Daify-leaved Thrift. Sm. Prodr. Fl.

Graec. Sibth. n. 733. Fl. Graec. t, 295, unpublifhed.

—

Stalk panicled, round. Leaves obovato-lpatulate, abrupt,

fmooth. Calyx bluntifh, without awns. — Gathered by
Dr. Sibthorp, on the fhores of Rhodes, and feveral iflands

in the Archipelago. The root is woody, crowned with large

tufts of fpreading, green, abrupt or emarginate leaves, an

inch or inch and half long, convex at the edges, very Imooth.

Stalk a foot high, panicled copioufly nearly from top to

bottom, rather zigzag. Flowers purple, loofely fpiked.

Calyx with a hairy tube, and white limb, with five brown
ribs. Petals emarginate.

S. glob tilarifalia. Globularia-leaved Thrift. Desfont.
Atlant. v. 1. 274, by the defcription. Sm. Prodr. Fl,

Graec. Sibth. n. 734. Fl. Grxc. t. 296, unpublifhed.

(Limonium medium, globularise folio ; Barrel. Ic. t. 793,
794.)—Stalk panicled, round; with level topped branches.

Leaves obovato-fpatulate, pointed, fmooth. Calyx acute.

—Native of Barbary and Sicily, by the fea-fide. The
leaves are more glaucous than in the lift, fomewhat bor-
dered, acute, and tipped with a fharp point. Branches of
trie panicle fhnrter, more denfc and level-topped. Floivers
rather fmaller, and of a lighter purple. Calyx hairy, and
fimilarly coloured, but the fegments of its limb much nar-
rower, more taper and acute. The common Jlotuer-Jlalk
does not begin to branch fo near the bafe, nor is it fo

Itotit.

S. fpaihulata. Spatula-leaved Thrift. Desfont. At-
lant. v. 1. 275. Sims in Curt. Mag. t. 1617. Ait. Epit.

375-~ Stalk panicled, round. Flowers clofely fpiked, all

turned

6
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turned upwards. Calyx bluntifh. Leaves fpatulatc, ob-

tufe, point lefs, fmootli, glaucous.—Native of the coaft of

li.irharv. Flowered in Augull i8ii, in the garden of

Mr. W. Pringle at Sydenham. Mr. Aiton marks it as in-

troduced in 1804. This differs from the lad in having

kluni without points, in which refpeft it alfo differs

from S. Limonium. and a reputed variety thereof, round on

the coaft of England, which last is perhaps Barrclier's

t. 789, and very nearly accords with our prefent plant, in

its crowded fpikes of powers twice the fi/.e oi the lall, and

a much lefs branched flalk. We have not been able to

{certain how far this and Vahl's auricultr/olia, Willd. n. 12,

are dntii. lmens from Narbonne, fuppofed to be

the latter, agree in every thing with the figure oi fp.ili.

except iii having a point to the leaf.

S. lati/olia. Broad-leaved Thrift. Sin. Tr. of Linn.

Soc. v. 1. 250. Willd. n. 9. Ait. n. 7. ( Limonium
folio Enulx, flabcllis tenuiffimis ramoliflimis, floribus p.uvis

cxruleis ; Gerber's MSS. ) — Stalk panicied, very much
branched, rough. Leaves downy, with minutely ftarry

hail's. Calyx fomewhat pointed, without awns.—Native 01

Ruffian Tartary, on the banks of the Don, near Afoph.

It flowered in Sion gardens, under the care of Mr. Hoy,
in 1788, as mentioned in the Linnxan Tranfactions, fo that

the date of 1791 in Hort. Kew. is an error, though the

name of Mr. Bell, as the introducer of the plant, is pro-

bably right. This fpecies i-- dillinguifhed by the great fize

of its oblong leaves, a foot or more in length, befprinkled

with (tarry tufts of foft hairs, and the vail profufion of its

fmall blue /lowers, which compofe a fpreading, rather level-

topped, panicle, ofcen two feet wide. It is a hardy pe-

rennial, flowering from May to July. WillJenow gives as

a iynonym S- coriaria, Pallas Ind. Fl. Taur. and remarks

that the lower branches are barren, as in S. reticulata and

others. This is not very evident in our fpecimens, though

it may poflibly be fo.

S. olei/olia. Olive-leaved Thrift. Sm. Prodr. Fl. Grxc.
n. 735, excluding probably the fynonym of Willdenow.

(Parvum Limonium narbonenfe oiexfolium ; Lob. Ic. 295.
Limonium parvum; Ger. Em. 411.)— Stalk panicied,

round ; its lower branches barren. Leaves oblong-fpatu-

late, obtufe, fmooth, with fcarcely any point.—Native of

the fea-eoads of the fouth of France, Italy, and Greece.

The roots are woody and tufted. Leaves an inch or inch

and half long, not above a quarter of an inch broad in any
part ; tapering at the bafc ; minutely dotted on both fides

;

a little hooked, or reflexed, but not awned, at the ex-

tremity. Stems a foot high, more or lef3, roughihh ; their

branches copious, zigzag and fomewhat divaricated, about

half of them all naked and barren ; the upper ones bearing

level-topped, rather lax, /pikes of (\:-nderJtowers, all turned

one way. Tube of the calyx flender, hairy ; the fegments

of its limb ovate, acute, awnlefs.

S. dichotoma. Many-forked Thrift. Cavan. Ic. v. 1.

37. t. 50. Sm. Prodr. Fl. Grxc. 0. 736. (Limonium
minus olex folio, 7roAiix?i«&// ; Barrel. Ic. t. 790.)—Stalk

erect, panicied ; its branches rough with points ; the lower

ones barren, in many capillary fegments. Leaves obovate,

fmooth.—Native of Spain, about two miles from Madrid,

according to Cavanilles. Dr. Sibthorp found it in Greece.

The leaves are four times as large as the lall, and perfe&ly

obtufe. Stem eighteen inches h:gh ; its lower branches re-

peatedly and minutely forked, almolt like S. reticulata, but

not proltrate. Inflorefcence like the lad. Calyx with a hairy

tube. Flowers pale blue. Willdenow quotes Barrclier's

t, 790 for his olexfolia ; a fpecies whofe branches are de-

scribed as angular and winged, and which, therefore, docs

not anfwer to Scopoli's ole,rfo!ia, Del. Infub. v. r. t. 10,
nor are we able to determine what Willdenow intended.

S. reticulata. Matted Thrift or Sea-Lavender. Linn.
Sp. PI. 394. Willd. 11. 16. Fl. Brit. 11.3. Engl. Bot.
t. 328. Hill Fl. Brit. t. 25. f. 2.—Stalk proltrate, pa-
nicied, zigzag ; its branches rough with points ; the lower
one; barren. Leaves wedge-lhaped, rather acute, without
points.—Native of falt-marlhes on the north coalt of Nor-
folk, flowering copiouily in July and Auguft. It is alfo

found in the fouth of Europe. This is fmaller than the
lall, and differs in having the Jlems quite proftrate, their

barren branches much llouler, matted and entangled to-

gether. Flowers light purple, few in each /pike. Calyx
hairy below. Willdenow makes the preceding a variety of
this, nor can we be politive of the contrary.

S. palmaris. Humble Fro'led Thrift. Sm. Prodr. Fl.

Grxc. n. 737. Fl. Grxc. t. 297, unpublilhed Rough
with hoary dots. Stalk panicied, round, erett, and rather

clofe. Leaves fpatulate, obtufe.—Gathered by Dr. Sib-
thorp on the fea-coall of Afia Minor. The root is woody,
crowned with many tufts of numerous fpreading leaves about
an inch long, frolted as it were, and rough with tubercles,

like the whole herbage.. Stems many, three or four inches
high, compofed of four or five alternate, erect, fimple, lax

/piles of handfome pink /lowers, without any barren or
forked branches. The calyx ia fmooth, brown, with fhort

ovate fegments.

S. echioides. Buglofs-leaved Thrift. Linn. Sp. PI. 394,
excluding Magnol's fynonym. Willd. n. 17? Ait. n. 13?
Fl. Grasc. t. 298, unpublilhed.—Rough with hoary dots.

Stalk panicied, round, jointed, very much branched, zig-

zag, divaricated. Leaves fpatulate.—Native of the fhores

of Cyprus and Crete. The root is ftrong and woody,
crowned with many rofc-like tufts of frofted leaves, much
like the laft. The jlems, however, are very different, a
foot or more in height, bulhy, repeatedly branched, ftout,

and ftrongly divaricated, almoft at right angles. Spikes

very zigzag and lax. Flowers light purple. Calyx with
a hairy tube, a;:d white obtufe limb, whofe fegments are

very fhallow. Linnxus confounded this with the following,

which he appears to have known from Magnol's work
only.

S. ar'/latu Awned Annual Thrift. Sm. Prodr. Fl.

Grxc. n. 739. Fl. Grxc. t. 299, unpublilhed. (Li-
monium minus annuum, bullatis foliis, vel echioides ; Magn.
Monfp. 157. t. 156. Tourn. Inft. 342.)—Stalk panicied,

round, dotted ; its branches loofely fpiked. Leaves obo-
vate, rough. Ca'.yx of the fruit awned.—Native of the
fea-fhores of the fouth of France, and ifland of Cyprus.
The root is fimple, fmall, and annual. Leaves feveral,

radical, an inch^or two long, green, rough with tubercles.

Stalks feveral, from fix to twelve inches high, eredt, branch-
ing from near the bottom into numerous long, (lender,

fpreading, lax /pikes of fmall pink /lowers. Calyx with a
fmooth tube; its membranous limb fo delicate, that it fooa
leaves the ftrong brown ribs, in the form of naked awns.

S. fpecio/a. Plantain-leaved Thrift. Linn. Sp. PI. 395.
Willd. n. 18. Ait. n. 14. Curt. Mag. t 656. (S.
11. 15 ; Gniel. Sib. v. 2. 221. t. 91. f. 1.)— Stalk panicied

;

its branches angular and fomewhat winged. Flowers
crowded. Brad as dilated, pointed, longer than the blunt

crenate calyx. Leaves obovate or lanceolate, pointed.

—

Frequent throughout Siberia, in open, dry, hilly places.

('rim In:. Sometimes feen in our gardens, but feldom long

preierved. The root is marked as biennial. The leaves are

roughifh to the touch, ufually about two inches long and

one broad. Stalk from fix to eighteen inches high, erect

;

C 2 fimple,
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fimple, naked, and almolt round, in the lower part ; but

terminating in a large, angular-branched, denfe panicle, of

handfome pink flowers. General and partial bratleas ovate

with a fharp point, the latter mod dilated and membranous

at the edges. Tube of the calyx hairy, concealed, like the

flattifh involuerum, by the bra&cas j its limb white, mem-
branous, obtufe, creuate, not lobed, nor awned.

S. confpicua, Curt. Mag. t. 1629, appears to us, with-

out any doubt, a variety of this with narrow leaves ; there

being in reality no material difference in the bratleas.

S. arborca. Tree Thrift. — Stem arboreous, leafy.

Leaves obovate, thilked. Flower-ltalks panicled ; their

branches angular and winged. Flowers crowded. Brafteas

ovate, Iheathing, much Ihorter than the involuerum.—Ga-
thered on the maritime rocks at Buraao and Ramb/a in the

ifle of TenerifFe, by Mr. Maflon, whofe fpecimen, given to

the younger Linnseus, is marked " Statice arborea of So-

lander ;" but we find nothing publiflied under this name.

The Spaniards call the plant Siempreviva del mar. The
jlem is faid to be arborefcent, fix feet high. The branches

are round, woody, one-third of an inch in diameter, (carred

with the crowded bafes of old foot/la/is, refembling thin

annular Jlipulas. Leaves fix or eight at the end of each

branch, fpreading every way, two or three inches long, and

about half as broad, obtufe, fmooth ; wavy at the edges

;

tapering at the bafe into a rigid angular footflalk, dilated

and clafping the Item at the bottom. Fhwerjlalks terminal,

folitary, a foot or more in length, compreiled and winged,

bearing a very large compound corymbofe panicle, of in-

numerable crowded flowers, whofe partial ftalks are dilated

into a wedge-fhaped, leafy, two-lobed form. Bratleas fhort,

ovate, membranous, the partial ones in pairs, Iheathing the

bafe of the involuerum, which is thrice their length, involute,

coriaceous and ribbed, refembling that of S. Limonium and

its allies. Tube of the calyx fmooth, concealed in the in-

voluerum ; limb of a delicate light permanent blue, in the

dried fpecimen, fpreading, with five red ribs, and as many
fhallow lobes. We can difcover nothing of the colour of

the corolla. This noble plant would be a great acquifition

to our greenhoufes.

S. Echinus. Prickly Mountain Thrift. Linn. Sp. PI.

395. Willd. n. 20. Fl. Grxc. t. 300, unpublifhed.

(Echinus, id eft Tragacantha altera; Alpin. Exot. 57.
t. 56. Limonium caefpitofum, foliis aculeatis ; Buxb.
Cent. 2. 18. t. 10.)—Branches clothed with awl-(haped,

fpinous leaves. Flowers fomewhat fpiked. — Found by
Buxbaum in the deferts of Media, flowering in July. Dr.
Sibthorp gathered it on the Sphaciote mountains of Crete,

as well as on the Bithynian Olympus. The long and woody
black root is crowned with denfe tufted leafy Jlems and

branches, two or three inches high. Leaves about an inch

long, fpreading every way, rigid, linear, channelled, fmooth,

entire, with a fpinous point. Flowers of a bright pink,

very beautiful, three or four together, in terminal, folitary,

nearly feflile, fpikes. Involuerum of two Iheathing pointed

leaves. Calyx white, with five brown ribs, a fmooth tube,

and a pentagonal, fcarcely lobed, border. Such indeed is

the alpine plant, found by Alpinus and Sibthorp. The
flower-flalk in the figure of Buxbaum is elongated, naked,

and fomewhat branched, a fpan long ; but the Linnaean

fpecimens, intermediate between the two, prove this to be

a mere variety, owing to fituation. It is pity this elegant

fpecies is unknown in gardens.

S. purpurata. Purple Cape Thrift. Linn. Mant. 59.
Willd. n. 22. Thunb. Prodr. 54. (S. peregrina ; Berg.

Cap. 80 r)—Stem Ihrubby, leafy. Leaves obovate-wedge-

Ihaped, three-ribbed, ftalked, pointed, fmooth. Panicle

level-topped ; its branches roughifh, fomewhat angular,
without wings.—Native of the Cape of Good Hope. The
habit of this plant approaches that of our lall fpecies but
one, S. arborea, but its fi/e is lefs. The Jlem is Ihrubby,
with round, fmooth, woody branches, leafy towards their

extremities. Leaves fcattercd, rounded, obtufe or emar-
ginate, with a imall point ; fmooth on both fides, with
three ftrong equal ribs ; tapering down gradually into a

rigid fooljlalk, whofe dilated, membranous, Iheathing bafe
furrounds the Item. Each leaf is about two inches long ;

the footjlalks about half as much. Panicle corymbofe and
level-topped ; its branches quite deftitute of wings, rough
with minute points ; the ultimate ones zigzag and molt an-
gular. Bratleas roundifh-ovate, acute, with a membranous
edge. Flowers not very numerous. Calyx with a hairy

tube, and broad, membranous, purple border, which is

very flightly angular rather than lobed. Corolla purple.
Bergius's defcription hardly anfwers to the Linnaean plant,

except perhaps what he fays concerning a variety. S.
echioides has no refemblance to purpurata.

S. rofea. Rofe-coloured African Thrift.—Stem flirubby,

leafy. Leaves obovate-oblong, fingle-ribbed, ftalked,

pointed, rough on both fides. Branches of the panicle

rough, fomewhat angular, without wings. Flowers
crowded.—We are obliged to fir Samuel Young, bart. of
Formofa, Berks, for fpecimens of this beautiful fpecies,

gathered at St. Helen's bay, on the coafl of Africa. Its

fize, fhrubby habit, and leafy branches, agree with the laft ;

but the roughnefs of the whole plant, and particularly both
fides of the leaves, with minute tubular points, the want of
lateral ribs in the foliage, and the far more abundant,

crowded flowers, whofe permanent calyx is rofe-coloured,

rather than purple, induce us to confider it as diftinct.

The tubular riblefs involuerum, with two fhort Iheathing

membranous-edged bratleas at its bafe, is the fame in both
thefe fpecies.

S. monopetala. Sicilian Shrubby Thrift. Linn. Sp. PI.

396. Willd. n. 27. Ait. n. 20. (Limonium lignofum,

&c. ; Bocc. Sic. t. 16, 17.)—Stem fhrubby, leafy. Leaves
lanceolate, flefhy, fcaly, with Iheathing italks. Flowers
diltantly fpiked. Corolla monopetalous ; its tube longer
than the calyx.—Native of uncultivated ground in Sicily, as

well as the louth of France. It is not an unfrequent green-
houfe fhrub, flowering in July and Auguft. Boccone fays

the red woody root is fometimes thicker than a man's leg.

The Jlems are bufhy, but diffufe, unlefs artificially fup-
ported. Leaves numerous, obtufe, an inch or two long,
various in breadth, thick, riblefs, glaucous and minutely
fcaly all over, tapering down into a footflalk, whofe bafe is

cylindrical and fheathing. Flowers large, pink, in folitary

or aggregate lax fpikes. Involuerum very hard' and tight,

nearly concealing the calyx and its fmall border. Claws of
the petals combined.

S. fmuata. Scollop-leaved Thrift. Linn. Sp. PI. 396.
Willd. n. 34. Ait. n. 22. Curt. Mag. I. 71. Fl.

Grsc. t. 301, unpublifhed. (Limonium folio finuato

;

Ger. Em. 412.)—Stems herbaceous, winged. Radical
leaves finuated ; thofe of the ftem awl-fhaped, deenrrent,
three in a whorl. Calyx undivided, without awns.—Native
of Sicily, Barbary, and Paleltine. Dr. Sibthorp found it

very frequent on the inundated fhores of the Greek iflands,

and fufpe£ted it might be the real T{ra-oXio» of Diofcorides.
The modern Greeks call it irf»£ao-»f. In gardens it has
been known ever fince the days of Parkinfon, but feldom
endures long, even in a greenhoufe. The numerous radical

leaves are pinnatifid, with numerous rounded lobes, green,
obtufe, and hairy, three or four inches long. Stems de-

cumbent,
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cumbent, a fpan long, branched, with leafy wings, and

whorl* of narrow acute leaves, about an inch in length.

Flowers < in level topped hairy tufts, all turned

upward;. Leaves of the involucrum three-pointed. Limb
of the calyx cup-fhaped, undivided, of a delicate lilac-

purple, elegantly contratted with the pale yellow mono-
petaloua corolla. The latter, however, foon pafles away,

the calyx only retaining its form and colour when dry.

Martyn, in his Hilt. Plant. Rar. t. 48, exhibits a variety

of this plant, whofe leaves are but partially finuated.

8. cuneata. Wedge-fliaped Thrift. (S. finuata y ; Linn.

Sp. PI. 397- Limomum caulibus alatis, alplenii foliis

minus afperis, calycibus acutioribus flavefcentibus ; Shaw
Afric. n. 363.) — Stems herbaceous, winged, leaflets.

Leaves radical, (omrwhat finuated. Calyx acutely five-cleft,

awned.—Gathered by Shaw in Barbarv, where, as he tells

us, the Arabs call it El Khaddah ; and by Haflelquitt in

Paleltine. We cannot but conlider this as a diltinft fpecies,

on account of its nearly frnooth herbage, want ofjlemleaves,

and the greatly dilated wedge-fhaped bratleas, much more
confpicuous than in the laft. The involucrum moreover is

of a much firmer texture, with rigid, recurved, fpinous

points ; but above all the ycllowifh, not purple, limb of the

calyx has five acute lobes, the llrong ribs of which, foon de-

nudated, as in our S. arijlata, become recurved briftly awns.

S. lobata. Lobed Spinous Thrift. Linn. Suppl. 187.

Willd. n. 35.—Stems herbaceous, without wings. Leaves
radical ; finuated. Calyx undivided, without awns.—Na-
tive of Barbary. This fpecies is hardly known, except in

the Linncean herbarium. The fpecimen came from Mo-
rocco. The root is fimple, long and taper, apparently an-

nual. Leaves all radical, an inch and half long, hairy,

much like thofe of 5. finuata. Stalls round, three or four

inches long, decumbent, panicled, with an awl-fhaped leaf

or two at their divifions. Bratleas wedge-fhaped and de-

current, as in the laft, but much fmaller, and rough at the

edge with hooked prickles. Leaves of the involucrum

rough, with long, fpinous, fpreading points. Limb of
the calyx white or yellowifh, like the laft ; but entire and
without awns, like 5. finuata.

S. mucronata. Curled Thrift. Linn. Suppl. 1 87.
Willd. n. 37. Ait. n. 23. L'Herit. Stirp. Nov. 25.

t. 13.—Stem branched, winged with a triple crifpcd border.

Leaves radical, ovate, pointed. Flowers fpiked, crowded,
all turned one way.—Native of the coalt of Barbary, flower-

ing in July. Sometimes kept in greenhoufes. The partly

decumbent Jlems are much branched, and remarkable for

their crifped, not very broad, wings. Leaves on longifh

footjlalks, ovate, but tapering at the bafe, flightly wavy at

the margin, rather glaucous or fcaly. Flowers blueifh-

purple, crowded, in aggregate level-topped /pikes. Bratleas,

as well as involucrum, reddifh, obtufe, pointlefs, concave,
not keeled ; their margins broad and membranous. Limb
of the calyx fcarcely pentagonal, neither lobed r.or awned.
A very diltinft fpecies, unlike any of the reft.

Statice, in Gardening, comprehends plants of the hardy,
herbaceous, and under-fhrubby kinds, of which the fpecies

cultivated are, the thrift, or fea-gilliflower (S. armeria)

;

the fea-thrift, or fea-lavender (S. limonium); the heart-

leaved fea lavender (S. cordata); the matted fea-lavender

(S. reticulata); the rough-leaved fea-lavender (S. echioides)

;

the plantain-leaved fea-lavender (S. fpeciofai ; the Tar-
tarian fea-lavender (S. tartarica) \ the triangular-ftalked

fea-lavender (S. pe&inata); the narrow-leaved fhrubby fea-

lavender (S. fuffruticofa) ; the broad-leaved fhrubby fea-

lavender (S. monopetala); the cut-leaved fea-lavender

(S. ferulacea) ; and the fcollop-leaved fea-lavender (S.
finuata).

7

In the firft fort there are feveral varieties : as with red
flowers, with Icarlet flowers, with white flowers

; great
thrift with red flowers, with white flowers; and fmall fea-

pink, with flefh-colourcd flowers.

The fecond fpecies has alfo feveral varieties : as common
great fe^-lavender, great late-flowering fea-lavender, olive-

leaved fea-lavender, deep blue-flowered fea-lavender, and
white-flowered fea-lavender.

In the twelfth or laft fort there are two varieties, which
differ in their leaves, (terns, and flowers.

Method of Culture.—All the forts of thefe plants are ca-

pable of being increafed by parting or flipping the roots.

This, with the firft kind, fhould be performed in the autumn,
or very early fpring feafon, planting them immediately as

edgings, or in the borders : they fhould not, however, be
parted too fmall. And when planted out as edgings, a

quantity of flips fhould be obtained in thefe feafons from old
plants, by flipping or dividing the off-fets of their roots,

each flip being furnifhed with roots and tops ; then, having
made up the edge of the bed or border even and firm, plant-

ing them either with a dibble in one range, two or three

inches diftance in the row ; or to form at once a clofe

edging, fo near as to touch one another, or in a fmall trench,

clofe, as in planting box-edgings. Thefe edgings fhould,

every fummer, immediately after flowering, be trimmed
with garden-fhears, or a knife, to cut off all the decayed
flower-ftalks clofe to the bottom ; likewife to trim in any
projecting irregularity of the edging, at the fides or top ;

alfo, when it fpreads confiderably out of the bounds, it fhould

be cut in evenly, on each fide, in due proportion
; per-

forming thofe trimmings in moid weather, and not too late

in autumn, otherwile the drought of fummer, or the cold
of winter, will be apt to injure them when newly cut, and
caufe them to have a fhabby difagreeable appearance. But
when thefe edgings grow confiderably out of bounds, or
become very irregular, it is neceffary to take them up, flit

the plants fmall, and immediately replant them as before,

in a neat regular edging. They fometimes require replant-

ing every three or four years in this manner.

The fecond forts may likewife be increafed by parting

the roots in the autumn or fpring, preferving fome mould
to them, and planting them out again immediately, being
placed in an ealt border, where the foil is loamy.
They may alfo be raifed from feeds obtained from abroad,

fowing them on a fimilar border, keeping the plants clean ;

and when of fufficient growth, planting them out in pots.

It is the common practice, in treating the fecond fort, ac-

cording to Martyn, to confider it as a greenhoufe plant

;

and it appears to the greateft advantage in a pot, as it is

much diipofed to throw up new flowering-flems. By hav-

ing feveral pots, fome plants will be in flower throughout
the fummer: on this account, and for the Angularity of its

large blue calyx, it is a plant that merits attention. The
echioides is alfo a greenhoufe plant.

The eighth, ninth, tenth forts, &c. may be increafed by
planting cuttings of the young fhoots, in July, in a fhady

border, watering them frequently. When the plants have

a little growth, they fhould be taken up, and placed in

feparatc pots, filled with light loamy mould, putting them
in the (bade till re-rooted. The plants of thefe forts muft
be removed into fhelter in the autumn ; but they only re-

quire protection from hard frolt, of courfe may be placed

with myrtles, and other hardy greenhoufe plants, where
they often continue to flower a great part of winter, and
make a pretty variety. Thefe forts afford ornament among
other potted more hardy greenhoufe plants, and produce a

pleafing diverfity. All the other common forts are ufeful

in increafing the variety, when planted out in the common
ground,
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ground, in a rather funny fituation, where they generally

laft the longed.

STATICS, Sta hce, Formed of »-.;ui, 1 weigh, a branch

of mathematics, which coniiders weight or gravity, and the

motion of bodies arifing from it.

Thofe who define mechanica the fcience of motion; make
llatics a fubordinate part of it ; viz. that part which con-

liders the motion of bodies arifing from gravity.

Others make them two diftinct doctrines, retraining me-

chanics to the doctrine of motion and weight, in reference

to the ftructure and power of machines ; and Katies to

the doctrine of motion, considered merely as arifing from

the weight of bodies, without any immediate refpect to

machines. On which footing, duties Ihould be the doc-

trine or theory of motion ; and mechanics, the application

of it to machines.

For the laws of llatics, fee Gravity, Descent, &c.

Statics, StiUici, in Medicine, a kind of epileptics, or

perfons feized with epilepfies.

Statics differ from cataleptic*, in that, thefe lail have no

fenie of external objects, nor remember any tiling that

paffes at the time of the paroxyfm ; whereas the fta-

tici are all the while taken up with fome very Itrong,

lively idea ; which they remember well enough when out of

the fit.

STATICULA, among the Romans, thofe little figures

with which it was ufual to adorn their drinking cups, called

fcyphi.

STATICULI, among the Romans, a kind of dancing

pantomimes. See Pantomime.
STATION, in Geometry, Sec. a place pitched upon to

make an obfervation, take an angle, or the like.

An inacceffible height, or diftance, is only to be taken

by making two ftations, from two places whofe diltances

are known. In making maps of provinces, &c. itations

are fixed on all the eminences, &c. of the country, and

angles taken thence to the feveral towns, villages, &c.

In furveying; the inllrument is to be adjulted by the

needle, to anfwer the points of the horizon at every (lation

;

the diitance from the lalt llation to be meafured, and an

angle to be taken to the next ftation ; which includes the

whole bufinefs of furveving.

In levelling, the inftrument is rectified, that is, it is

placed level at each Itation, and obfervations made forwards

and backwards.

We have a method of meafuring diftances at one ihition

in the Philofophical Tranfattions, N° 7, by means of a

telefcope. But the practice of this method does not an-

fwer to the theory.

Station, Line of, in Perfpetlive. See Line.
Station, in Aflronomy, the pofition or appearance of a

planet, in the fame point of the zodiac, for feveral days.

As the earth, whence we view the motions of the planets,

is out of the centre of their orbits, the planets appear to

proceed irregularly ; being fometimes feen to go forwards,

that is, from well to eaft, which is called their diretlion ;

and fometimes to go backwards, or from eaft to well, which
is called their retrogradation.

Now between thefe two dates there mud be an inter-

mediate one, in which the planet neither appears to go
backwards nor forwards, but to ftand ftill, and keep the

fame place in her orbit ; which is called herJlation.

Station, in BritiJIi Hiflory. The Jlativnes, or Jlations,

fortreffes erected along the line of Severus's wall, were fo

called from their itability, and the dated refidence of gar-

rifons. They were alfo called eajlra, which hath been con-

verted into chcjlres, a name which many of them ftill bear.

Thefe were by far the largeft, ltrongeft, and mod magni-

ficent of the fortreffes, which were built upon the wall, and
were deligned for the head-quarters of the cohorts of troops

which were placed there in garrifon, and from whence de-

tachments were Cent into the adjoining caltles and turrets.

Thefe- ftations, as appears from the velliges of them, which
are ftill vilible, were not all exactly of the fame figure, nor
of the fame dimenfions ; fome of them being exactly

fquare, and others oblong, and fome of them a little larger

than others. Thefe variations were no doubt occafioned

by the difference of fituation, arid other circumltances.

The ftations were fortified with deep ditches and ftrong

walls, the wall itfelf coinciding with, and forming the north

wall of each ftation. Within the llations were lodgings

for the officers and foldiers in gam, nailed of them
being fufficient to contain a cohort, or 600 men. Without
the walls of each ftation was a town, inhabited by labourers,

artificers, and others, both Romans and Britons, who chofe

to dwell under the protection of thefe fortrcfles. The
number of the ftations upon the wall was exactly eighteen ;

and if they had been placed at equal diftances, the interval

between every two of them would have been four miles and
a few paces : but the intervention of rivers, marfhes, and
mountains ; the conveniency of fituation for (Irer.gth, pro-

fpedt, and water; and many other circumltances to us un-
known, determined them to place thefe ftations at unequal
diftances. The fituation which was always chofen by the

.

Romans, both here and every where elfe in Britain, where
they could obtain it, was the gentle declivity of a hill,

near a river, and facing the meridian fun. Such was the

fituation of the far greateft part of the ftations on thii

wall. In general we may obferve, that the ftations flood

thickeft near the two ends and in the middle, probably be-

caufe the danger of invafion was greateft in thefe places.

But the reader will form a clearer idea of the number of
thefe ftations, their Latin and Englilh names, tkeir fitua-

tion and diftance from one another, by infpectiHg the fol-

lowing table, than we can give him, with equal brevity,

in any other way. The firft column contains the number
of the ftation, reckoning from eaft to weft ; the fecond
contains its Latin, and the third its Englilh name ; and thft

laft its diftance from the next ftation to the weft of it, in,

miles, furlongs, and chains.

No. Latin Name. Englifli Name. M. F. c.

I Segedunum Coufins'-houfe
3 5 J 2

2 Pons jElii Newcaftle 2 9
3 Condercum Benwellhill 6 6 5
4 Vindobala Rutchefter 7 3l
5 Hunnum Halton-chefters 5 1 7
6 Cilurnum Walwick-chefters 3 1 8

7 Procolitia Carrawbrugh 4 5 35
8 Borcovicus Houfeileeds 1 3 8

9 Vindolana Little-chefters 3 6 4
10 TEfica Great-chelters 2 1 6§
11 Magna Carrvoran 2 6
12 Amboglanna Burdofwald 6 2 8

'3 Petriana Cambeck 2 6 6

H Aballaba Watchcrofs 5 1 9
l S Congavata Stanwix

3 3 4
16 Axelodunum Brugh 4 9
17 Gabrofentum Brumbrugh 3 4 1

18 Tunnocelum Boulnefs O

J ..ength of the wall 68 3 3

See Wall.
Station.
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Station, Stalio, in Church Hi/lory, is applied to the

Fad of the fourth anJ lixth days of the week, that is,

Wednefday and Friday; which many among the ancients

oblerved with much devotion, till three of the clock in the

afternoon. St. Peter of Alexandria, in his Canonical

Epitlle, can. ic, obferves, that it was appointed, conform-

ably to ancient tradition, to faft weekly on thofe days ; on

Wednefdav, in memory of the counfel the Jews took to

put our Saviour to death ; and on Friday, on account of his

paflion. Some regard to which is tlill had by the church

of England. See AbSTINENI E.

Station is alio ufed in the church ot Rome, for a church

where indulgences are to be had on certain days.

It was .St. Gregory that fixed the Itations at Rome, ;. e.

the churches where the office was to be performed each

day of Lent, and on folemn feaft-days. Thefe Rations he

marked down in his Sacramentary, as they now Hand in

the Roman Miflal ; appropriating them chiefly to the patri-

archal and titular churches : but though the Itations were

fixed, the archdeacon did not fail, at each ilation, to pub-

li(h to the people the following tl.ition.

Station is alfo a ceremony in the Romifh church, in

which the priefts or canons go out of the choir to fing an

anthem before the crucifix, or the image of our Lady.
This ceremony is afcribed to St. Cyril.

Station, Statio, <-*?'; in the Ancient Afiijic, was fome-

times ufed for any fixed pitch, or degree of lound, whether

produced by intention or remiffion.

Statio.n-Z.ih.-, in Surveying. See Line and Survey-
ing.

STATIONA, in Ancient Geography, a town of Italy,

in the interior ol Etruria, according to Strabo.

STATIONA RII, were men, thus called in the middle

ages, who trafficked in book?, made large fortunes by lend-

ing them out to be read, at exorbitant prices, not in volumes,

but in detached parts, according to the eltimation in which

the author m is held,

STATIONARY, in AJIronomy, the (lite of a planet

when it fee:,i< to remain immoveable in the fame point of

the zodiac. Tue planet* having iometimes a progrefhve,

and lorr.et >grade motion, there will be tome point

in which thev appear ftationary. Now a planet will be

feen ftationary, when the
I

. that joins the earth's and

planet'-- centre, is conltantly directed to the fame point in

the heavens, that r, when it keeps parallel to ltlelf. For
all n rht lines dr.uvn from any point of the earth's orbit,

parallel to one another, do all point to the fame (tar ; the

diftance of thofe lines being infenfible, in comparifon of

that of the fixed ftars.

Saturn is feen ltationarv at the diltance of fomewhat
more than a quadrant from the fun ; Jupiter at the diltance

of 52 ; and M.ir^ at a much greater diltance; Venus at

4*7°, and Mercury at 26 .

Saturn is ftationary eight davs, Jupiter four, Marr, two,

Venn; one and a half, and Mercury a half; though the

feveral Rations are not always equal ; becaufe the orbits

of the planets are not circles, winch have the fun in their

centre.

Stationary Fevers, an hypothetical term, ufed by
Sydenham to denote thofe fevers which continue to pre-

vail through a certain number of feafons, as connected with

fome particular constitution of the atmofphere, according

to his fuppofition ; and giving a particular epidemic cha-

racter to the maladies of thofe feafons ; and as contraltcd

with thofe cafual and fhort occurrences of particular dif-

eafes, which are now aid then intermixed with the prevalent

epidemics, and which he denominated intercurrent fevers.

(Sec Sydenham, Obfervat. Medics: circa Morb. Acut.
Hiftoriam et Curat, feet. i. c. 2, arid feet. vi. c. 1.) Al-
though lie was able to trace feveral fucceflive changes in epi-

demic conltitutions, or ftationary fevers, at different periods

ot his practice ; he is compelled to admit, that thefe changes
could not be afcribed to any fenfible variations of tin

mofphere,' fuch as heat and cold, drynefs and humidity
;

and adopted, therefore, a conjecture, that they originated

in fome occult and inexplicable contamination of the air

by certain effluvia from the bowels of the earth. See
Sydenham.
STATIVA, among the Romans, a (landing camp kept

for the defence of the frontiers ot the empire. Thefe camps
rife to a great many towns, which took their names

from the legion (lationed there.

STAT1US, Pum.ius Pafinus, in Biography, an emi-
nent Roman poet, was born at Naples, in which city his

father was fettled as a teacher of oratory, and was in great

reputation both for his lectures and poetry, in which he
gained feveral prizes. Statins was born probably about
the year A.D. 61. He early difplayed a lively difpofition

and good talents, and foon became a votary of the mules
with lo much fuccefs, that during his father's life he ob-
tained the crown in tiie poetical contelts of his native place.

He was thrice a victor in the poetical games celebrated at

Alba. The poems which he addrelled to feveral of the

principal perfons in Rome, are proofs of the friendfhips

which he contracted with men of rank in that city ; and a

piece, which he recited in the quinquennial games inliituted

by Nero, and renewed by Domitian, procured for him a

golden crown from that emperor, and the honour of ad-

miffion to his table. He was vanquifhed at a conteft in

the Roman games, on which occafion he recited a part of
his principal work, the Thebaid. According to Juvenal,

he was heard with delight by a crowd of auditors in other

public recitations of this poem : the fatirill at the fame
time intimating, that notwithstanding this applaufe, the

author might have itarved, had he not fold his " Agave,"
apparently a new compofition, to a celebrated actor, a

favourite of Domitian. He poilelled a fmall eltate and
country houfe near the fcite of the ancient Alba, and lived

in a decent ftate of mediocrity. Having no children ot

his own, he adopted a fon, whole death he tenderly laments

in one of his mifcellaneous poems. The time of hi^ nwn
death is not known ; but it is thought to have been about

the year 96, when he was only 35 years of age. He is

not even mentioned by any contemporary poet, except Juve-

nal. Martial, who celebrates many other poets, takes not

the lead notice of him. The exilting works of Statius cou-

ii!l of the " Sylvx," or mifcellaneous pieces, in five book-; ;

the " Thebaid," an epic poem, in twelve books ; and two
bc.oks of an unfinished poem, entitled " Achilles." " They
all," fays his biographer, " difplay a confiderable (hare of
genius and real talent, but are vitiated by the falfe talte

which then began to infeft. Latin poetry, and gave a turn

to turgid and unnatural thoughts and expreffions. Several

piece .'i the ' Sylvae' are, however, pleating and elegant.

His principal work, the ' Thebaid,' holds no mean rank

; epic poems, and once it was a great favourite amon
;

the remains of antiquity. For this preference it was in-

debted to its (welling fentiments, verging to bomuall, and
to the lavage and ianguinary character of its incidents,

which fuited the times of chivalrous turbulence. But with

thefe faults it exhibits ltrokes of the real fublime, and con-

fiderable force and noveity in natural defcription, especially

in the fimilies." The belt editions are thole of Cafpar Bar-

thius, 4to. 1664; of Veenhuyfen, Lug. Bat, 8vo. 1671 ;

and
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and the Delphin, 2 vols 4to. i68j. Markland's edition

of the " Sylvie" is highly elteemed.

STATO delta Chiefa, State of the Church, or Popedom,

a name given to the dominions of the pope in the central

part of Italy. Thefe dominions were bounded on the N.

by the Venetian States, on the E. by the Adriatic and

part of the kingdom of Naples, on the S. by fhe Medi-

terranean, and on the W. by the Mediterranean, the duchy

of Tufcauy, and the duchy of Modena ; and conlilted of

feveral dates or provinces. See Ecclesiastical Slate.

The fecular power of the popes is traced back to the

age of Pepin and Charlemagne ; and the forged collection

of papal refcripts, puhlilhed in the 9th century under the

name of Ifidorus, led to fucceflive accumulations of domi-

nion. The fmall territory, granted in the eighth centurv,

was increafed by the acquilition of Benevento in the eleventh,

after which there was a paufe ; and the popes themfelves

were conltrained to refide at Avignon. In 151 3 Bologna

was acquired by Julius II. ; the marquifate of Ancona fol-

lowed in 1532; Ferrara in 1598; and Urbino in 1626.

But fince the French revolution, the temporal power of the

pope was annihilated by Bonaparte (fee Italy) ; and again

reftored after the expulfion of the French emperor.

Where the papal power predominates, no great indnftry

can be expefted, and the foil is not likely to derive much ac-

ceflion to its natural fertility from cultivation. The principal,

and, indeed, almoft the only exports from the Papal Mates,

are a fuperior kind of alum, prepared from a whitifh argil-

laceous rock at Tolfa, near Civita Vecchia, from which

place alfo is exported puwolana (which fee). The chief

city of the papal territory is Rome (which fee) ; and its

revenue has been computed at about 350,000/. iterling ; but

by exactions in foreign countries it is laid to have been raifed

to 800,000/., fubjedt, however, to a large debt, being

8 per cent, intereft ; and this ftrikingly evinces a defect of

induftry and profperity. See Ecclesiastical State,

Italy, and Pope.
Stato de Gli Prejidii, a name given to a part of Tuf-

cany, which was ceded to Philip II. king of Spam, and
belongs to Naples. It is fituated on the coait of the Medi-
terranean, and confilts of the towns of Orbitello, Porto

Hercule, the principality of Piombino, and the ifiand of

Elba, with a few villages. By the peace figned at Flo-

rence, between the king of Naples and the French re-

public, this country was given to France. See Naples
and Tuscany.
STATORES, among the Romans, made a part of the

emperor's life guard.

STATUARY, Statuaria, a branch of fculpture,

*mployed in the making of ftatues.

Statuary is one of thofe arts in which the ancients

furpafled the moderns : indeed it was much more popu-
lar and more cultivated among the former than the latter.

It 16 difputed between ilatuary and painting, which of

the two is the moil difficult, and the mod artful. See

Sculpture.
The invention of ftatuary was at firft very coarfe. Leon

Battiila Alberti, who has an exprefs treatife on ftatues,

imagines, that it took its rife from fomethiug cafually ob-
ferved in the productions of nature, that, with a little help,

feemed difpofed to reprefent the figure of fome animal.

The common ftory is, that a maid, full of the idea of her

lover, made the firlt eflay, by the afhftance of her father's

implements, who was a potter. This, at leaft, is pretty

certain, that earth was the firlt matter upon which ftatuary

was praftifed.

Statuary is alfo ufed for the artificer who makes

ftatues. Phidias was the greateft ftatuary among the an-
cients ; and Michael Angelo among the moderns.

Statuary Column. See Column*.
Statuary Fountain. See Fountain.
Statuary Marble, among our artificers, the name of

the fofter white marble ufually wrought into ftatues, the
fame with the Parian marble of the ancients.

STATUE, Statu a, a piece of fculpture in full relievo,

reprelenting a human figure.

Daviler more fcientilically defines ftatue, a reprefentation

in high relievo, and i-ifulate, of fome perfon diltinguifhed

by his birth, merit, or great actions ; placed as an ornament
in a fine building, or expofed in a public place, to preferve

the memory of his worth.

In ftridtnefs, the term ftatue is only applied to figures od
foot; the word being formed from the Latin Jiatura, the

fize of the body ; or (rom flare, tojland.

Statues are formed with the chiflei, of feveral matters, as

ftone, marble, plafter, &c.
They are alfo caft of various kinds of metal, particularly

gold, filver, brafs, and lead. For the method of catling

ftatues, fee FouNDERY of Statues.

Dsdalus, the fon of Upalmus, who lived not only be-
fore the fiege of Troy, but even before the expedition of
the Argonauts, among many other notable contrivances

afcribed to him, is faid to have been the inventor of ftatues.

And yet it is certain, there were itatuaries before him ;

only it was he who firlt found how to give them action and
motion, and to make them appear as if alive. Before him,
they made them with the feet joined together, never intend-

ing to exprefs any action. He firft Ioofened the feet of his,

and gave them the attitudes of people walking and acting.

The Phoenicians are faid to have been the firft who erected

ftatues to the gods. The Greeks fucceeded in their ftatues

beyond the Romans, both the workmanfhip and the fancy
of the Roman ftatues being inferior to the Grecian. In-

deed we have very few remaining that have efcaped the in-

juries of time.

Statues are ufually diftinguifhed into four general kinds.

The firfl arc thofe lefs than the life ; of which kind we have

feveral ftatues of men, of kings, and of gods themfelves.

The fecond, thofe equal to the life ; in which manner it was
that the ancients, at the public expence, ufed to make fta-

tues of perfons eminent for virtue, learning, or the fervices

they had done. The third, thofe that exceed the life

;

among which, thofe which furpafs the life once and an half,

were for kings and emperors ; and thofe double the life, for

heroes. The fourth kind were thofe that exceeded the life

twice, thrice, or even more ; and were called colojfufes.

Every ftatue refembling the perfon it is intended to repre-

fent, is calledJiatua iconica. See Sculpture.
Statue, Allegorical, that which, under a human figure,

or other fymbol, reprefents fomething of another kind, as

a part of the earth, a feafon, age, element, temperament,
hour, &c.

Statue, Caryatic. See Caryatides.
Statue, Colojfal. See Colossus.
Statues, Curule, thofe whicli are reprefented in chariots

drawn by bigse, or quadrigx, that is, by two or four horfes

:

of which kind there were feveral in the circufes, hippo-
dromes, &c. or in cars, as we fee fome, with triumphal
arches, on antique medals.

Statue, Equejlrian, that which reprefents fome illuf-

trious perfon on horfeback ; as that famous one of Marcus
Aurelius at Rome, and that of king Charles I. at Charing.
Crofs.

Statue, Greek, denotes a figure that is naked and an-

tique,



S T A S T A
tiqtie, it being in this manner the Greeks reprefentcd their

deities, athletz of the Olympic games, anil heroes. The
rcafon of this nudity, by which the Greek (tatuea arc diftin-

guilhed, is, that thofe who exercifed wrclHing, in which
the Greek youth placed their chief glory, always performed
naked.

The Itatues of heroes were particularly called slchillcan

ftatues, by reafon of the great number of figures of that

prince in moll of the cities of Greece.

Statue, Hydraulic, any figure placed as an ornament of

a fountain, or grotto, or that does the office of a jet d'eau,

a cock, fpout, or the like, by any of its parts, or by any
attribute it holds. The like is to be underltood of any ani-

mal ferving for the fame ufe.

STATUE, P.deflrian, a ftatue Handing on foot; as that

of king Charles II. in the Royal Exchange; and that of
king James II. in the Privy-Gardens.

Statue, Perfian. See Persian.
Statues Roman, is an appellation given to fuch as are

clothed ; and which receive various names frsm their various

res.

Thofe of emperors, with long gowns over their armour,
were called flatva paludate ; thofe of captains and cavaliers,

with coats of arms, thoracaU ; thofe of foldiers, with cui-

rafTes, loricaU ; thofe of fenators and augurs, trabeattt; thofe

of magiflrates, with long robes, togats ; thofe of the peo-
ple, with a plain tunica, tunicaU; and laitly, thofe of women,
with lour trains, flolatt.

The Romans had another divifion of ftaturs, into divine,

which w ere thofe confecrated to the gods ; as Jupiter, Mars,
Apollo, &c. ; heroes, which were thofe of the demi-gods ;

as Hercules, &c. ; and Augufli, which were thofe of the
emperors ; as t'^ofe two of Caefar and Auguftus, under the

portico of the Capitol.

Statues, Foundery of. See Foundery.
Statues, Pedejlal of. See Pedestal.
Statues, Plinth of. See Plinth.
Statue, Repairing a. See Repair.
STATURE, the fize, or height of man ; derived from

the Latinjlatura, of flare, tofland.

The ftature, or pitch, of a man, is found admirably well

adapted to the circumftances of his exiitence. See Dwarf
and Giant.

It is a common opinion, and has been fo ever fince Ho-
mer's time, that people in the eariieft ages of the world
much furpafled the moderns in ftature ; and, it i» true, we
read of men, both in facred and profane hiltory, whofe
pitch appears furprifing : but then, it is true, they were,
even then, efteemed giants.

The ordinary ftature of men, Dr. Derham obferves, is,

in all probability, the fame now as at the beginning ; as

may be gathered from the monuments, mummies, &c. ftill

remaining. The oldeft monument in the world is that of
Cheops, in the firft pyramid of Egypt, which, Mr. Greaves
obferves, fcarcely exceeds the meafure of our ordinary coffins.

The cavity, he fays, is only 6.488 feet long, 2.2 iS feet

wide, and 2.160 deep: from which dimensions, and thofe

of feveral embalmed bodies obferved by him in Egypt,
that accurate writer concludes, there is no decay in nature ;

but that the men of this age are of the fame ftature as thofe

three thoufand years ago.

To thefe, we hare other and later inftances to add from
Hakewell : the tombs at Pifa, which are fome thoulands of
years old, are yet no longer than ours. The fame may be-

laid of Athelftan's in Malmfbury church ; and of Shdba's
in Paul''.., of the year 693, &c.
The like evidence we have from the ancient armour,

Vol. XXXIV.

fliields, vefTcls, tec. dug up this day ; e.gr. the brafs helmet

dug up at Metaurum, fits one of our men
; yet it is allowed

to have been left there at the overthrow of Afdrubal. Add,
that Auguftus was live feet nine inches, which was the mea-
fure of our queen Elizabetii ; only the queen exceeded the

emperor by two inches, allowance being made for the dif-

ference b'etween the Roman and our foot.

STATUS de Manerio, in Ancient Records, denotes all

the tenants,, and legal men, v.ithin the lands of a manor,
affembled in their lord'9 court to do their cuftomary fuit,

and injn- their right, and privileges.

STATUSIN, in Geography, a town of Pruffia, in the

circle of Natahgen ; 20 miles N.W. of Lick,

STATUTE, Statutum, in its general fenfe, fignifies

a law, decree, ordinance, &c.

STATUTE) in our La-w* and Cnfloms, more immediately
fignifies an aft of parliament, made by the three eftatcs of
the realm ; and having the force of a law. See Law and
Parliamen I

.

Statutes were anciently proclaimed by the flieriff, but
upon the invention of printing, this method was difcon-

tinued. Every body is obliged to take notice of an adl of
parliament at his peril.

Statutes are either general or fpecial, public or private. A
general or public adt is an univerfal rule, that regards the

whole community ; and of this the courts of law are bound
to take notice judicially and ex officio ; without the ftatute

being particularly pleaded, or formally fet forth by the

party who claims an advantage under it. Special or private

afts are rather exceptions than rules, being thofe which only

operate upon particular perlons, and private concerns ; fuch

as the Romans entitled fenatus-decreta, in contradillinftion

to the fenatus-confulta, which regarded the whole community:
and of thefe the judges are not bound to take notice, unlef*

they be formally fhewn and pleaded.

Statutes are alfo either declaratory of the common law, or

remedial of fome defefts in it ; and there is alfo a fubor-

dinate divifion of remedial afts into enlarging and reflraining

ftatutes. See Declaratory and Remedial.
The principal rules laid down by the learned Blackftone

for the conftru&ior. of ftatutes are the following.

As there are three points to be confidered in the conftruc-

tion of all remedial ftatutes, viz. the old law, the mifchicf,

and the remedy ; that is, how the common law flood at the

making of the aft ; what the mifchief was for which the

common law did not provide ; and what remedy the parlia-

ment hath provided to cure this mifchief: it is the bufineft

of the judges fo to conftrue the aft, as to fupprefs the mif-

chief and advance the remedy. (3 Rep. 7. Co. Litt. 11.

32.) A flatute which treats of things or perfons of an

inferior rank, cannot by any general words be extended to

thofe of a fuperior. (2 Rep. 46. ) Penal ftatutes rauft be

conftrued ftric.tly. Statutes againll frauds are to be liberally

and beneficially expounded. (3 Rep. 82.) One part of a

ftatute mull be fo conllrued by another, that the whole may
(if poffible) ftand. A faving, totally repugnant to the body
of the aft, is void. ( 1 Rep. 47.) Where the common law

and a ftatute differ, the common law gives place to the fta-

tute ; and an old ftatute gives place to a new one. (11 Rep.

63.) If a flatute that repeals another, is itfelf repealed

afterwards, the firft ftatute is thereby revived, without any
formal words for that purpofe. (4 Ij.fi. 325.) Afts of

parliament derogatory from the power of fubfequent parlia-

ments bind not. And, laftly, acts of parliament that are

impoffible to be performed, are of no validity ; and if there

arif« out of them collaterally any abfurd coufequencci, mani-

D feftly
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fettly contradictory to common reafon, they are, with regard

to fuch confequences, void. H Rep. 118.

The method of citing afts of parliament is various.

Many of our ancient ftatutes are called after the n«me of the

place where the parliament that made them wa3 held ; as

the ftatutes of Merton and Marleberge, of Weftminltcr,

Gloucelter, and Winchefter. Others are denominated en-

tirely from their fubjeft ; as the ftatutes of Wales and Ire-

land, the articuli cleri, and the prarogativa regis* Some are

diitinguiftied by their initial words, as the ftatute of quia

emptores, and that of circumfpecle agatis. But the molt ufual

method of citing them, efpecially fince the time of Ed-
ward II., is by naming the year of the king's reign in

which the ftatute was made, together with the chapter or

particular aft, according to its numeral order ; as 9 Geo. II.

c. 4. For all the afts of one feffion of parliament taken

together, make properly but one ftatute ; and, therefore,

when two feffions have been held in one year, it is ufual to

mention itat. I or 2. Thus, the bill of rights is cited as

i W. Si M. ft. 2. c. 2. fignifying that it is the fecond chap-

ter, or aft of the fecond ftatute, or the laws made in the fe-

cond feffions of parliament, held in the firft year of king

William and queen Mary. Blackft. Com. book i.

Abridgments of the ftatutes have been made by feveral,

from Magna Charta to the times of the refpeftive abridgers.

The firft by Raital, pubhihed in 1559; the fecond by
Pulton, in 1606; the third by Wingate, in 1641 ; and

others fince by Hughes, Manby, Wafhington, Boult, Nel-

fon, Cay, Sec.

Statute is alfo a term provincially employed to fignify

a hiring day for farm-fervants.

Statutes of a Corporation, are thofe bye-laws, or private

regulations, which it is empowered to make for its own better

government, and which are binding upon the members,
unlefs contrary to the laws of the land, and then they are

void. This right of making bye-laws, under the preceding

reltriftion, was allowed by the law of the Twelve Tables
at Rome ; but no trading company is, with us, allowed to
make bye-laws which may affeft the king's prerogative,

or the common profit of the people, under the penalty of

40/. unlefs they be approved by the chancellor, treafurer, and
chief juftices, or the judges of affize in their circuits ; and
even though they be fo approved, itill, if contrary to law,
they are void. Blackft. Com. book i.

Statute, Accejfory by. See Accessory.
Statute, Anion upon the. See Action.
Statute, Guardian by. See Guardian.
Statute-Merchant is a bond of record, purfuant to the

ftatute 1 3 Edw. I. de mercatoribus, acknowledged before one
of the clerks of the ftatutes-merchant, and mayor, or chief
warden of the city of London ; or two merchants of the
faid city for that purpofe afligned ; or before the mayor,
chief warden, or matter, of other cities or towns ; or other
fufficient men for that purpofe appointed ; fealed with the
feal of the debtor, and of the king, which is of two pieces,

the greater to be kept by the mayor, chief warden, &c.
and the lefs by the faid clerks. Its effeft is, that if the
obligor pay not the debt at the day, execution may be
awarded againit his body, lands, and goods ; and that the
obligee (hall hold the fame till the debt be levied. See Sta-
TUTE-Stapk.

STATVTE-Seffions, called alfo Petit-fejfions, in Law, are
meetings in every hundred, to which conftables repair, and
others, both mafters and fervants, for deciding differences

between mafters and fervants, rating of wages, bellowing
people in fervice, who, being fit to ferve, either refufe to
feek, or cannot get mafters.

Statut E-Staplc is a fort of ftatute-merchant, relating to

merchants and merchandizes of the ftaple ; which fee.

The ftatute-llaple is of two kinds ; proper and improper.

The proper is a bond of record, acknowledged before the

mayor of the ftaple, in the prefence of one or more conftables

of the ftaple ; by virtue of which the creditor may forthwith

have execution of the body, lands, and goods, of the debtor,

011 non-payment.

This and the ftatute-merchant are both fecurities for debts,

originally permitted only among traders for the benefit of

commerce ; by which the lands of the debtor are conveyed
to the creditor, till out of the rents and profits of them his

debt may be fatisfied, and during fuch time as the creditor

fo holds the lands, he is tenant by ftatute-merchant, or fta-

tute-ftaple.

Improper is a bond of record, or recognizance, founded

upon the ftatute 23 Hen. VIII. cap. 6. of the nature of a

proper ftatute-flaple as to the force and execution of it,

and acknowledged before one of the chief juftices ; or, in

their abfence, before the mayor of the ftaple, and recorder

of London ; which extends the benefit of the mercantile

tranfaftion, already mentioned, to all the king's fubjefts in

general.

STATUTO Mercatorio, a writ for the imprifoning

him that has forfeited a ftatute-merchant bond, until the

debt is fatisfied ; and of thefe writs there is one againft lay

perfons, and another againft perfons ecclefiaftical.

Statuto StapuU, a writ that lies to take the body to

prifon, and feize upon the land and goods of one who hath

forfeited the bond called ftatute-ftaple.

STATUTUM de Labarariis, an ancient writ for the

apprehending fuch labourers as refufe to work according to

the ftatute.

STAVANGER, in Geography, a fea-port town of Nor-
way, in Chriltianfand, fituated on a bay of the North fea ;

anciently the fee of a bifhop, but removed, after the town
was burnt in the year 1688, to Chriltianfand ; 86 miles S.

of Bergen. N. lat. 58°56'. E. long. 5044'.

STAVANI, in Ancient Geography, a people of European
Sarmatia, according to Ptolemy ; who alfo gives the fame
name to a people in the northern part of Aria.

STAVELOT, in Geigraphy. See Stablo.
STAVENAU, a town of Brandenburg, in the Mark of

Pregnitz ; 7 miles N.W. of Perleberg.

STAVENHAGEN, a town of the duchy of Mecklen-
berg ; 24 miles E. of Guftrow. N. lat. 53 40'. E. long.

i 2
»
45 '.

STAVEREN, a town of Holland, and the moft ancient

of Friefland, fuppofed to have been built one year before the

commencement of the Chriftian era, and to have taken its

name from an ancient idol, worshipped by the inhabitants,

called " Stavon." Great part of the ancient town having
been deftroyed by the fea, the inhabitants rebuilt it in the
place where it now ftands, as being lefs expofed. It was
anciently a very rich, powerful, and populous city, with the
belt harbour in that country. The ancient kings of Frief-

land made it their ordinary refidence, in a palace built by
Richolde, the firft king, about the year 400. Radbode VI.
after he had conquered all the country as far as Utrecht,
called his conquelts the Kingdom ofStaveren, which fhews the
flourifhing ftate of the town at that time, and was the occafion
of its being included in the league of the German Hanfe
towns. It was furrounded with walls and ditches, about
the year 339, by Obidalde VI. duke of Friefland. It is

fince reduced very much from its ancient grandeur, the
harbour being choaked up ; however, there remains
enough of its former fplendour to make it a confiderable

9 town
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town ; and they ftill carry on fome trade, cfpccially in

fifhinfj, and in pafl'age-boats over the pools and lakes of

the neighbourhood. In 1799, the town was taken by the

Bntiih fleet ; 40 miles N. of Amfterdam. N. lat. 52 56'.

E. lon)r. C° 16'.

STAVE RN. See Fufdericksvorn.
STAVE RS. See Staggers.

STAVES, Flag. See Yi.\o-Staves.

Staves, Levelling. See hxvZLLUSG-Staws.

Staves, Tip. See Tie-Staves.

STAVESACRE, Staphisagria, in Botany; for the

characters, fee Dklpiunu m.

Stavefacre, Delphinium Jlaphifagria, grows in Provence,

Langucdoc, and many other fouthern parts of Europe.

Trie feeds, which are tho only part of the plant directed

for medicinal ufe, are ufually importeu here from Italy ; they

are large, rough, of an irregular triangular figure, and of a

blackifh colour on the outlide, but yellowilh within ; their

fmell is difagreeable, and fomewhat fetid ; to the tafte they

are very bitter, acrid, and naufeous. Their virtues are

extracted partially by water, and completely by rectified

fpirit.

Thefe feeds feem to have been known to the ancients, by

whom they were employed as a mailicatory : for, on being

chewed they excite a copious flow of faliva, and on this ac-

count were recommended in tooth-aches, and other painful

affections of the face and gums. The ancienti alfo pre-

ferred them with a view to their emetic and cathartic effects

in dofes of ten or fifteen grains : but the deleterious narcotic

qualities of llavefacre were difcovered to be fo powerful as to

forbid its internal ufe. Schultz, only by keeping it fome time

in his mouth to relieve a tooth-ache, was for a time deprived

of his fenfes ; and Hillcfeld has related, that a dog, by

taking five fcruples of thefe feeds, became convulfed, and

foon died. Stavefacre is now, therefore, confined to external

ufe in fome kinds of cutaneous eruption, but more efpecially

for deftroying lice and other infefts ; and by its efficacy in

this way, this plant, in moll of the European languages, is

diflinguifhed by the name of loufe-wort.

STAUFF, in Geography, a caflle of Germany, in the

principality of Naffau Saarbruck Ufingen.—Alfo, a caftle

of Germany, in the principality of Anfpach, with a citadel

;

30 miles S.E. of Anfpach.

STAUFFEN, a town of the Brifgau, on the Mehli-

bach ; 24 miles N.N.E. of Bile. N. lat. 48 54'. E. long.

7° 4s '-

STAUFFENBURG, a town of Upper Heffe ; 5 miles

N.N.E. of Giell'en. N. lat. 50 40'. E. long. 8° 45'.

STAVITESTI, a town of Walachia ; 42 miles E.S.E.

of Tergofyl.

STAUNTON, a poil-town of America, in the Mate of

Virginia, and capital of Augufta county ; fituated on the

S.E. fide of Middle river, a water of Patowmac, N. of

Maddifon's cove. It contains about 160 houfes, moftly

conftrudted of ftone, a court-houfe and gaol ; 100 miles

S.W. by S. of Wincheller.—Alfo, one of the principal

branches of Roanoke river, which nfes on the weftern fide

of the Blue Ridge, where it has the name of Roanoke, but

when it has palled through the ridge, it takes the name

of Staunton, and preferves it to its confluence with Dan,

there refuming the name of Roanoke. It might be made

navigable for 100 miles from its mouth. It receives feveral

ftrcams.

Staunton'.! JJland, a fmall ifiand near the eatt coaft of

China. N. lat. 36° 47'. E. long. 122 13'.

STAVRES HOVED, a cape of Denmark, on the eaft.

coaft of the ifiand of Fycn. N. lat. 55* 29'. E. long.

io° 46'.

STAURI, in Ancient Geography, a people of Afia, in the
environs of Hyrcania. Pliny.

STAUROLITE, Granatite of Sauffurc and Wevner, and
Staurot'uk of Haiiy, in Mineralogy, a itone of the liliceous

genus according to Kirwan, of a reddifh or blackifh-brown

colour, which feems always cryflallized. Its cryltals are of
an hexahedral prifmatic form, four faces of which are thu

largeft, meeting in pairs, and forming two obtufe angles,

measuring 129
s

. The prifm is either entire or truncated on
the obtufe angles. It is not uncommon to find two cryf-

tals penetrating each other obliquely, or at right angles, fo

as to form a crofs ; fometimes even three pnfms are thus
arranged, forming a triple crofs, whence its name of" Crofs-

ftone." Its furface is fmooth or uneven, and its luttre varies

conliderably. Internally it is more or lefs fhining, with a
luflre between vitreous and refinous. Its fracture, parallel

to the axis, is imperfectly lamellar ; in the oppofite direc-

tion it is fmall-grained uneven, paffing to conchoidal. It

is brittle, and fomewhat harder than quartz. Sp. gr. 3.28.

Expofed to the blowpipe, it undergoes no other change
befides that of fritting a little on its furface. Its compo-
nent parts, according to an analyfis by Vauquelin, are

33. Silex.

44. Alumine.

3.84 Lime.

13. Oxyd of iron.

1. Oxyd of manganefe.

94.84
5.16 Lofs

100.

This mineral is found in St. Gothard, in Switzerland, in

fmall cryftals, imbedded in micaceous fchiftus, and accom-
panied with cyanite : in Brittany, near Quimper, in middling-

fized cryftals, imbedded in a micaceous clay, apparently

produced by the decompofition of fome primitive rock ; alfo

at St. Jago of Compoitella, in a primitive rock. Aikin.

STAUROPHORI, ~£.Txv%otyo$oi, compounded of ra.vp:,

a crofs, and flifa, I carry, in Church Hi/lory, certain eccle-

fiaftics, whofe bufinefs it was to carry the crofs in pro-

ceflions.

STAUROPHYLAX, Eto^oCuW;, derived from r«K?o?,

a crofs, and QvXaa-ani, I keep, a dignified officer in the church

of Conftantinople, to whofe care the keeping of the crofj,

found by St. Helena, was committed.

STAUROPOL, in Geography, a town of Rufiia, in the

government of Simbirfk, on the Volga
; 44 miles S.S.E.

of Simbirfk. N. lat. 53 44'. E. long. 48 58'.—Alfo, a

town of Ruffia, in the government of Caucalus, on the

Volga ; 88 miles W.N.W. of Ekaterinograd. N. lat. 44
56'. E. long. 4l c

'5o'.

STAVROS, or Stauros, anciently Stagira, a town
of European Turkey, in Macedonia, the native place of

Ariltotle ; fituated in the gulf of Contefa ; 46 miles E.S.E.
of Saloniki.

STAUROTIDE, in Mineralogy, the name givey by
Haiiy to granatite. See Staurolite.

STAUSEE, Four, in Geography, an American fort,

juft above the falls of the Niagara, and eight miles above

Queen's Town.
D 2 STAU-
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STAUSTADT, a town of Switzerland, in the canton

of Underwalden ; 6 miles 8.11. of Lucerne.

STAXIGO Hahbour, a hay of Scotland, on the eaft

eoalt of the county of Caithnefs ; i mile N. of Nol's Head.
STAXIS, a word ufed by the ancient phylicians to ex-

prefs a dillillation of the blood in drops from the nofe.

A llaxis, in the doctrine of crifes, is juftly condemned

as indicating a weaknefs and decay of ftrength in nature ;

whereas, on the contrary, free and copious difchargea of

blood from the nofe are eiteemed good indications, and often

make happy crifes.

STAY, in Sea Language, a big ftrong rope employed

to fupport the marts on the fore-part, by extending from

their upper end at the mad-head towards the fore-part of

the (hip, as the fhrouds are extended to the right and left,

and behind it.

The flays are denominated from the mafts, as the lower

ftays, topmait (lays, top-gallant days, flag-ltaff or royal

ftays, Sec.

Bach-Jiays, breajl, Jhifting, and jlanding, are ftays which

fupport the topmalts and top-gallant-matts from aft : they

reach from the heads of the topmaft and top-gallant-mall

to the channel on each fide of the (hip, and allilt the (hrouds,

when drained by a prefs of fail. The drifting back-flays

change according to the aftion of the wind upon the fails,

whether aft or upon the quarter. Bob-Jlays are days ufed

to confine the bowfprit down upon the item, and counteract

the force of the flays which draw it upwards. Stay-fail

ftays are thofe on which the Hay-fails are extended. The
jib-Jlny is fimilar to the day-fail ftays, and extends the jib.

The martingale-Jlay fupports the jib-boom, as the bob-flays

fupport the bowlprit. Preventer-fpring-jlays are (ubordi-

nate days to fupport their refpe&ive days, and fupply their

placss, in cafe of any accident. The praftice of placing

the fpring-days before the foremoft crofs-trees, and of

bringing the catharpins and futtock-fhrouds to the mad, is

now driftly forbidden in the navy, as the placing of the

fpring-day before the foremod crofs-trees was with a view

to feparate it from the (landing day : it is for the future to

be effected, by placing the collars five or fix feet apart on

the bowfprit. Skiatic-Jiays are ropes ufed for hoilting or

lowering burdens in or out of fhips. Stay-ropes have four

ftrands, with a heart running through the middle, which

keeps the rope true ; and when hawfer-laid as a rope, pre-

vents it from dretching, and the (trands have each their

proper bearing. The (lays are made of fine yarn, fpun

from the bed topt hemp. Twenty threads a-hook make a

rope three inches in circumference, and fo in proportion for

any fize. The yarn is warped to the length and fize for

the day wanted. The (trands are warped long enough for

one drand to make two, when hauled about and hung upon
the back-hook. By this an eye is left for the tipper end of

the day to go through and form a collar, to go over the

road-head. For days of nine inches in circumference, each

drand mould be 3^ inches, and fo in proportion. The
heart mud be near the fize of the ilrand, or the rope will

not lie round and true. Particular attention fhould be paid

to making the days, as on them the fafety of the malt, &c.
greatly depends. Main, fore, and mizen-topmad, and fome
top-gallant-mad-days, are cable-laid.

The day of the fore-malt, called the fore-day, reaches

from the mad-head towards the bowfprit-end ; the main-

ftay extends over the fore-cadle to the (hip's dem ; and the

mizen-day is dretched down to that part of the main-mad
which lies immediately above the quarter-deck ; the fore-

topmaft-ftay comes alfo to the end of the bowfprit, a little

beyond the fore-ftay ; the main-topmart-day is attached to

the head or hounds of the fore-mad ; and the mizen-topmalt-

f(ay comes alfo to the hounds of the main-malt ; the fore-

top-gallant-llay comes to the outer end of the jib-boom
;

and the main-top-gallant-llay is extended to the head of the

forc-topmait.

m \\ a Ship, To, or bring her on the Stays, is to manage
her tackle and fails, fo as that (he cannot make any way
forwards, which is done in order to her tacking about.

Stay, in the Manege. To day, or fultain your horfe,

is to hold the bridle firm and high. We likewife day or

fultain a horfe with the in-leg, or in-heel, when he makes
his croupe go before his fhoulders upon volts ; as alfo when
we hinder him to traverfe, and ride him equally, keeping

him always fubjeit, fo that his croupe cannot flip out, and

he cannot lofe either his cadence, or his ground, but marks
all his times equal.

Stav-oW, in a Ship, a fort of triangular fail extended

upon a day. See Sail.

STA\-Sai/-Stay-Taci/e. See Tackle.
SrAY-Tacile Pendants. See PENDANTS.
STAYNER, Sir Richard, in Biography, was the gal-

lant commander of a (hip of war during the protectorate
;

and, in conjunction with captain Smith, took a Dutch Ead
India (hip of 800 tons burden, having on board four cheds

of filver. In 1656 he was appointed to the command of

three frigates, and with this fmall fquadron he fell in with

the Spanilh flotilla, confiding of eight fail, of which he

captured two, burnt one, funk another, and drove two on
fhore. The treafure captured on this occafion amounted to

fix hundred thoufand pounds derling, fo that captain

Stayner returned to England not only crowned with glory,

but laden with wealth. In the following year he again

failed with the fleet, under the chief command of Blake, for

the purpofe of intercepting the Spanifh Welt India fleet,

which had taken (helter in the bay of Santa Cruz. On re-

connoitering the force and polition of the enemy, the Eng-
li(h admiral found it impoffible to bring off the enemy's
fhips, though he thought they might be dellroyed. Stayner

was immediately detached to begin the attack, and being

fupported by Blake with the remainder of the fleet, the

Spaniards were, in a very few hours, driven out of their

fhips and breaft-works. The former were inftantly taken

pofleffion of by the Engliih, and, as they could not be
brought off, they were all fet on fire, and burnt to the wa-
ter's edge. " The whole aftion," fays lord Clarendon,
" was fo miraculous, that all men, who knew the place,

wondered that any fober men, with whatever courage en-

dowed, would ever have undertaken it j and they could
hardly perfuade themfelves to believe what they had done !

while the Spaniards comforted themfelves with the belief

that they were devils, and not men, who had dedroyed
them in fuch a manner." Cromwell thought io highly of
the conduft of captain Stayner, that he immediately con-
ferred on him the honour of knighthood. On the redora-
tion, fir R. Stayner had a command under Montague,
afterwards the earl of Sandwich, was again knighted, and
was condituted rear-admiral of the fleet. He fird hoided
his flag in the Swiftfure, and afterwards in the Mary.
After this, the nation being at peace, no opportunity was
offered to this brave man of adding to thofe fervices which
he had already rendered his country ; and it is thought he
died very foon after. Campbell's Lives of the Admirals,
vol. iv.

ST. CLAIR, in Geography. See Clair Alfo, a
townfhip in Butler county, in the date of Ohio, containing

11S0
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1 1 80 inhabitants.—Alfo, a townfhip in the county of Co-

lumbiaua, Ohio, containing IO03 inhabitants.—Alfo, a

county of the Illinois territory, containing y townlhips and

5007 inhabitants.

STEADMAN's Creek, a river of America, in New
York, which runs into the Niagara) above Fort Schloflcr.

STEADY, a word of command at fea, given by the

pilot to the man at the helm, in a fair wind, to keep the

fhip fteady in her courfe, without deviating to the right or

left, or making angles (or yaws, as they call tin m ) in and

out. The helmfman accordingly anfwers Jleady ; thus de-

noting his attention and obedience to the pilot's orders.

STEAL, in Agriculture. See Stale.

STEALING an Hc'trefs. Sec Forcible AbJuHion.

Si' wing, in Law. See LARCENY.
STEAM, in a general fenfe, is a term ufed to fignify

the vifible cloudiuefs arifing from the condenfation of

aqueous vapour.

In thofe arts and manufactures where the vapour of water

is employed, fuch as fteam-engines, the term lteam is ufed

for water in its elailic form, at or above the temperature

of 2i2 J
, and when it is invifible. It is in this form that

we can properly call it fteam ; as we fhall (hew, that in the

vifible mifty form in which we fee it in the atmofphere, both

in the form of cloud •, and as it paries from a warm medium

into a colder one, it is not lteam but water in minute glo-

bules.

Some have confined the word (learn to the vapour of wa-

ter not lefs than 2 1 2°, as if water did not allume the elaftic

form at a lower temperature ; conceiving it to exert the full

force of fteam the moment it arrives at that point, and to

be wholly converted into water when reduced below the

fame. Nothing, however, can be more abfurd than this

notion : fteam can exilt at the loweft known temperature.

At co° below the cypher of Fahrenheit, if the barometer

could mew it, the prefence of ice would afford an elaftic

fluid of fome force. We want no other proof of this faft

than the experiments of different philofophers to afcertain

the force of aqueous vapour, anfwering to different tem-

peratures ; and before we proceed further on our fubjeft,

it may not be amifs to give the table of thefe fafts, formed

by Mr. John Dalton of Manchefter. In order to make

thefe experiments, Mr. Dalton took a barometer of the

common ii/e. The mercury was firil boiled, to free it

from air. He then put a little water into the tube, and
poured it out again, leaving its fides wet ; and next intro-

duced the mercury, inverting the tube fo as to exclude the

air. The water, being the lighted fluid, rofe above the

furface of the mercury about one-eighth of an inch. He
then lurrounded the tube, from the top downwards, with

another tube, 14 inches long and 2 inches diameter ; form-

ing a cavity between the tubes, capable of holding water of
different temperatures. The temperature of this water was
conftantly marked by a thermometer placed in it ; and the

elafticity of the vapour, in the upper part of the barometer,

was conftantly 1 larked by the height of the mercury. The
outer tube being of glafs, the whole could be feen. This
apparatus was ufed for all the temperatures below 155 .

For the higher temperatures, as high as 21 2°, he ufed an

outer tube of tin, with a fiphon barometer.

Thefe refults he found to agree with fimilar experiment*

made with the air-pump. The air-pump was provided with

a mercurial gage of confiderable extent. Some water was.

firft made to boil in a Florence flafk, in which a thermometer
was placed. In this ftate it was put under the receiver,

and then the air being withdrawn, the fteam alone affefted

the barometer ; the thermometer, at the fame time, marking
the temperature.

From thefe fafts Mr. Dalton conftruftcd his table. The
altitudes of the mercury, anfwering to the degrees of tem-

perature, he found not to have a conftant ratio ; nor did

they vary by any regular progreffion. When the degreet

were in arithmetical progreffion, the columns of mercury
anfwering thereto were not in the fame, but fomething ap-

proaching to a geometrical feries. The increafe, although

not ftricrtly geometrical, of the ratios themfelves diminifhed

regularly, which enabled him to calculate with fufficient

exaftnefs thofe degrees which he could not afcertain by
experiment. We feldom find any ©f nature's laws attended

with any thing fo indefinite ; and Mr. Dalton very pro-

perly obferves, that the defeft is not in nature, but in the

imperfect fcale of our thermometers, which, M. de Luc
and others have fhewn, do not mark equal increments of
heat.

Tabi.j
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Tauls of the Force of Vapour from Water in every Temperature, from that of the Congelation of Mercury, or 40*
below Zero of Fahrenheit, to 325 .

Tempera-
ture.

Force "i Vapour Weight of Vaponi Tempera- ^orce

tore. "' ','

M

of Vapour Weight ofVapour Tempera-
lure.

Force oi \ apobi i,i of Vapour
in Inches of

Mercury*

in a Cubit Fool

of Space.

ches of

;rcury.

in a Cubic Foot

of Space.

in Indies of

Mercury.

in a Cubic Fool

of Space.

-4°° .013 .IO96 49 •363 3.061 I04 2.1 I 17-79
-30 .020 .1686 5° 375 3.162 IOJ 2.l8 18.79
— 20 .030 .2530 5' 388 3-238 106 2.25 18.97
— 10 •043 .3626 52 401 3-457 107 2.32 «9-55— 53 4'5 3-499 108 2-39 20.15

.064 •5397 54 429 3.617 109 2.46 20.74
1 .066 .,-,-66 SS 443 3-735 no 2-53 2'-33

2 .068 •5734 56 458 3.862 III 2.60 21.92

3 .071 •5987 57 474 3-997 112 2.68 22.26

4 .074 .6274 58 490 4.130 "3 2.76 23.24

5 .076 .6409 59 507 4.242 114 2.84 23-95
6 .079 .6666 60 524 4.419 XI 5 2.92 24-39

7 .082 .69 1 j 61 542 4.540 116 3.00 25.30
8 .085 .7168 62 560 4.722 117 3.08 25-97

9 .087 •7337 63 578 4.874 »i8 3.16 2931
10 .090 •759° 64 597 5-°34 119 3-25 27.40
11 •093 •7843 65 616 5.194 120 3-33 28.08

12 .096 .8096 66 635 5-355 121 3 42 28.84

13 .100 •8433 67 %5 5-5 2 3 122 3-5° 29.51

H • 104 •8773 68 676 5.700 12 3 3-59 21.17

ij .108 .9114 69 69S 5.886 124 3-69 31.

u

16 .112 •9445 70 721 6.0S0 125 3-79 31-99
17 .116 .9782 7i 745 6.282 126 3-89 32.80

18 .120 1. 1 20 72 770 <M93 127 4.00 33-7?

'9 .124 '•457 73 796 6.712 128 4. n 34.66

20 .129 1.878 74 823 6.940 I29 4.22 35-58
21 •134 1. 130 75 851 7.176 I30 4-34 36.58
22 •139 1. 172 76 880 7.421 131 4-47 3769
23 .144 1.214 77 910 7.677 132 4.60 38-79

24 .I^O 1.265 78 940 7-594 133 4-73 39.88
2 5 .,56 '•3'5 79 971 8.188 134 4.86 40.98
26 .162 1.366 80 1 00 8.466 !35 5.00 42.16

27 .168 1.416 81 1 04 8.770 136 5.14 43-34
28 .174 1.467 82 1 07 9.023 137 5.29 44.61

29 .180 1.518 83 10 9.276 138 5-44 45.87

30 .186 1.568 84 1 '4 9.614 139 5-59 47.14
3i •193 1.620 85 1 *7 9.867 140 5-74 48.40— 86 1 21 10.20 141 5-9° 49-75

3 .200 1.686 87 1 24 10.45 142 6.05 5o-3'

33 .207 1-745 88 1 28 10.79 H3 6.21 5 ! -37

34 .214 1.804 89 1 32 11. 13 144 6-37 53-72

35 .221 1.863 90 1 36 11.46 HS 6-53 55.06

36 .229 I-93 1 91 1 4° 11.80 146 6.70 56-53

37 •237 1.998 92 1 44 12.14 147 6.87 57-33
38 .245 2.066 93 > 48 12.48 148 7.05 59-45

39 .254 2.142
. 94 > 53 12.90 149 7- 23 60.97

4© .263 2.217 95 l 58 13-32 150 7.42 62.57

41 •273 '
2.302 96 1 63 1375 »5i 7.61 64.17

4* .283 2-353 97 '
68 14.16 152 7.81 65.86

43 .294 2.479 98 1 74 14.68 !53 8.01 67-55

44 3°5 2.572 99 1. 80 15.18 "54 8.20 69.15

4? .316 2.664 100 1. 86 15.68 155 8.40 70.84

46 •328 2.762 101 1.92 16.19 156 8.60 72.52

47 •339 2.858 102 1 98 16.69 J 57 8.81 74.29
48 •35i 2.960 103 2. 04 17.20 158 9.02 76.06
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Table—continued.

Tempera- Force of Vapour Weight of Vapour Tcn.pera- Force of Vapour Weight of Vapour Tempera- Force of Vapour Weight of Vapour

in [nchei of in a Cubic Toot in Inches of in a Cubic Foot in Inchas of in a Cubic Foot

Mercury. of Space. Mercury. of Space. Mercury. of Space.

'50 9.24 77-72 214 31.21 263.20 270 77-85 65653
1 60 9.46 79-77 215 3I-83 267.39 271 78.89 665.30
161 9.65 82.63 216 32.46 272.74 272 79-94 674.16
16a 9.91 83-57 . 217 33-°9 275.72 273 80.98 682.93
163 19.15 84.45 218 33-72 284-37 274 82.10 692-37
164 10.41 88.04 219 34-35 289.68 275 83-'3 701.06
.65 10.68 90.07 , 220 34-99 298.88 276 84-35 711.38
166 10.96 91.76 221 35-^3 300.8l 277 85.47 720-79
167 11.25 94.87 222

3 6 - 2 S 305-7O 278 86.50 729.48
168 11.54 97-3 2 = 23 36.88 311.02 279 87.63 739-oi
169 11.83 99.76 224 37-53 316.50 280 88.75 748.45
170 12.13 102.96 225 38.20 322.15 281 89.87 757-9°
•7' 12 -43 104.45 226 38.89 327.63 282 90.99 767-34
172 '=•73 i°7-34 227 39-59 336-87 283 92.1

1

776.97
'73 13.02 i°9-73 228 40.30 339-86 284 93-23 786.2?
•74 is-r- 112.32 229 41.02 345-93 285 94-35 795.68
175 13.62 114.52 23O 4'-75 352.09 286 95.48 805.21

176 '3-9 2 "7-39 231 42.49 353.33 287 96.64 814.99
177 14.22 126.58 232 43-24 36465 288 97.80 824.78
178 14.52 122.45 2 33 44.00 371.06 289 98.96 834.56
'79 14.83 126.06 234 44.78 377-64 290 100.12 844-34
180 1,-.15 127.76 235 45-58 384-39 291 101.28 854.12
181 15.50 130.71 236 46-39 391.22 292 102.45 863.99
182 15.86 '33-75 237 47.20 398.05 293 103.63 873-94
'83 16.23 136.87 238 48.02 404.96 294 104.80 883.81
184 16.61 141.41 239 48.84 411.88 295 105.97 893.68
185 17.00 '43-36 24O 49.67 418.88 296 107.14 9°3-54
186 17.40 '45-17 241 50.50 425.18 297 108.31 9'3-4'
187 17.80 148.51 242 5'-34 432.96 298 109.48 923.28
188 18.20 I53-48 243 52.18 440.05 299 110.64 933-o6
189 18.60 156.86 244 53-°3 447.21 300 in. 81 942-93
190 19.00 160.23 245 53.88 454-38 301 112.98 952.79
191 19.42 ' 63-77 246 54.68 461.13 302 114.15 962.99
192 19.86 167.48 247 55.64 468.35 303 115.32 972.53
•93 20.32 171.36 248 56.42 476.26 3°4 116.50 982.15
'94 20.77 175.16 249 57-3' 482.98 3°5 117.68 992.43
'95 21.22 178.95 2,-0 58.21 490.90 306 118.86 1002.38
196 21.68 182.83 251 59.12 491.91 3°7 120.03 1014.53
'97 22.13 186.62 . 252 60.0 j 506.42 308 121.20 1020.12
198 22.69 186.62 253 61.00 5 '4-43 3°9 122.37 1034.98
'99 23.16 195.98 254 61 92 522.19 310 ' 23-53 1041.76
200 23.64 199.36 255 62.85 53o-33 3" 124.69 1051.55
201 24.12 203.41 256 6^.76 537-70 312 125.85 1061.36
202 24.61 207.54 257 64.82 579.98 3'3 127. 00 1071.03
203 25.10 211.67 258 65-78 554-74 3'4 128.15 1080.73
204 25.61 219.3

1

259 66.75 562.92 3'5 129.29 1 090. 24
205 26.13 220.36 260 67-73 571.18 316 '30-43 1099.95
206 26.66 224. 26r 68.72 579-53 3'7 '3'-57 1109.57
207 27.20 229.38 262 69.72 587-97 3'8 132.72 1119.27
208 27-74 233-94 263 7°-73 596.48 3'9 '33 86 1125.55
209 28.20 237.82 264 7'-74 605.00 320 135.00 1138.50
210 28.84 243.21 265 72.76 603.60 3 2 ' 136.14 114S.1

1

21

1

29.41 248.02 266 73-77 617.06 322 137.28 "57-72
212 30.00 253.00 267

268
74-79
75.80

670.72

639.24
323 138.42

I39-56

ir 67.^4
1176053 24

2I 3 30.60 258.06 269 76.82 647.84 3 2 5 140.70 1186,--
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In anfwer to Come references which may be required, we

have thought proper to add a third column to this table,

(hewing the weight of aqueous vapour contained in a cubic

foot of fpace, when a fufficient quantity of water is prefent

at the given temperature. This column h;is been formed

on the fact, that when the force of vapour is 30 inches, the

aqueous vapour in a cubic foot of fpace is equal to 253
grains. And fince the denfity mult be as the prefTure ;

therefore, as 30 inches is to 253 grains, fo is the force of

vapour of any other degree to the number of grains in the

cubic foot at the lame.

This table, from 30 to 212', was the refult of careful

experiment. Thofe below and above were determined by
calculation, and will doubtlefs be much more correct than

by experiment, from the great difficulty and uncertainty

which the high and low temperatures would occafion. For

a more detailed account of Mr. Dalton's experiments, fee

the Manchefter Tranfactions, vol. v., and Nicholfon's

Journal, vols. vi. and vii.

Thefe will be found a valuable reference in all practical

applications of fteam, and will not be of lefs importance in

aflilling any inquiry into the procefs of evaporation, as con-

nected with the arts of life, and the natural evaporation in

the air. With a view to aflilt our conception of the nature

of fteam, or of the elattic vapour of water, we (ball condenfe

a number of facts, which may be very proper to commit
to memory.

1

.

A cubic inch of water forms a cubic foot of fteam,

when its elaliicity is equal to 30 inches of mercury.

2. One pound of Newcaftle coal converts feven pounds

of boiling water into (team.

3. The time required to convert a given quantity of boil-

ing water into lteam, is fix times that required to raife it

from the freezing to the boiling point, or from 32
J to 2 12°,

fuppofing the fupply of heat to be uniform.

4. When a quantity of water is expofed to a given tem-

perature, the quantity of fteam formed in a given time will

be as the furface, all other things being equal. The quan-

tity will alfo be jointly as the force of vapour anfwering to

each degree of heat, and the furface.

The depth of water evaporated, in a given time, will be

as the force of vapour, whatever the furface, if the mafs be

uniformty of the fame temperature.

When the force of vapour is 30 inches, and the tem-
perature at 212 , this degree being juft preferved only, the

depth evaporated is 1.3 inch in one hour. This will be

near the truth for this temperature. For lower tempera-

tures, the rules given with the table will point it out.

5. When a quantity of water is raifed to the boiling

point, or 212°, it requires as much heat to give it the elaftic

form as would raife the fame water 900 higher. If its vo-

lume were not changed by the heat, that is, if it could be

prevented from expanding, its temperature would become
1112°, with the fame quantity of caloric. Thus, agreeably

to fact the 3d, the heat required to convert water of 21 2°

into (team, is fix times that required to raife the temperature

from 3 2° to 212 .

6. The fame weight of water, in the form of fteam, con-

tains the fame quantity of heat, whatever may be its tem-

perature or denfity ; that is, the temperature at which the

fteam is formed, added to the degrees required to give it

the elaftic form, is always a conftant quantity. The mean-

ing of this is, that if a given weight of aqueous vapour, at

ioo° for inftance, were comprefied till its elaliicity became

equal to that at 21 2°, no heat being allowed to efcape, its

temperature would become 212° by the condenfation ; and

it would, of courfe, contain the fame heat as (team formed
at the fame temperature, viz. 212 -f- 900, as mentioned in

the laft fad.

In viewing the fecond column of the table, and com-
paring it with the temperature in the lirit column, we
(hall be far from concluding that all the fteam in the cylinder

of a (leam-engine is condenfed by the belt means employed.
Owing to the circumftance of the rapid decreafe of the

force of vapour from the boiling point, fome have been led

to imagine that there is no medium between fteam at 212°

and liquid water. By referring to the table, we (hall fee

that, by a decreafe of temperature from 2I2 J to 180 , the

column of 30 inches is reduced to 15. This column is

again bifected or reduced to 7.5, by the temperature falling

to 150 . r. At I24°.5, the (learn exerts a force equal to

3.75 inches of mercury ; and this will be reduced to 1.875,

at the temperature of ioo°.5-

We here fee the importance of Mr. Watt's difcovery of

condenfing his fteam in a feparate veflel. The fpring of the

refidual vapour in his cylinder, after condenfation, is only

equal to the force of vapour anfwering to the temperature

of his condenfer, while the cylinder itfelf is kept at 2 1
2°

nearly.

In the old method of condenfing in the cylinder, fo

much cold water would be added as would reduce the

temperature as low as Mr. Watt's condenfer, in order to

produce as perfect a vacuum ; and on filling the cylinder

again the next time, it would require to be raifed to its ori-

ginal heat, at the expence of frefh fteam. The effect of

cold water in condenfing (team, whether in the cylinder or

a feparate veflel, may be eafily known by calculation, and

the aid of the preceding table.

Let C = the capacity of the veflel containing fteam in

cubic feet.

S = the weight of a cubic foot of (team.

q =: the weight of condenfing water.

T = its temperature.

h =z the degrees of heat to convert water into fteam.

d — the temperature of the (team.

t = the refulting temperature, fuppofing h and d
to be fenfible heat before the experiment,

and / the fame afterwards.

n r= capacity of (leam for heat, water being 1.

Then, according to a theorem for finding the refulting

temperature by mixing bodies of different temperatures to-

qT + (b + d)CSn . ,. ...

gether, / = - ; /, in this, will come
q + C fc> n

out as if the fteam in the veflel, after mixture, were con-

denfed into water ; when, in fact, the heat is divided be-

tween the remaining (leam and the water, one part giving

the whole a common temperature, and the other in a latent

form giving elaliicity to the vapour. But, according to

faft the 6th, as before given, this fteam contains as much
heat above its own temperature as would raife it to 1 1 12 :

hence the real temperature added to the latent heat will be

equal t.

The conclufion from thefe facts will be, that will

be nearly in the fame ratio with the denfity of the (team,

before and after condenfation, and, therefore, as the re-

fpective force of vapour. If p be the force of vapour of

the fteam before the experiment, and f that after con-

pt
denfation ; then = --

, and f = ,

/ / A + a
If we
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now refer to the table with thia force ol vapour, we fhall

find the temperature after condenfation. To illullrate this

theorem by an example,

.Let C = i cubic foot.

S = 253 grains, the weight of a cubic foot of fleam.

q = 253 grains of water.

T = 60.

h — 90c.

J = 212.

n = .9.

- qT + (
>) + d

)
SC " .

q + C S»

25 } X 60+ (900 4 212°) X 253 X 9

Then

253 + 253 X -9

h
-f. d _ p n 12 30

= 55*-

- .-./"= 15 inches

.558 / J

of mercury. Now, the temperature anfwering to this force

of vapour, in the table, is equal to 1']']°.^. The quantity

of Iteam of this denfity will be as p to f; therefore, as

30 : 15 :: 253 : 126.5 grains: hence the whole weight,

which was 558 — 126.5, = 43 1 .3 grains, the weight of

water. Hence, if the capacity 01 the fteam-veffel be
known, and the degree of condenfation at the fame time be
given, the fupply of cold water for that purpofe may be

ifcertained. This will be a — —— C S «.*
/ — T

We have before hinted at the vulgar idea of there being

no medium between iteam at 21 2° and liquid water. A
doctrine flrongly favourable to fuch an opinion is at prefent

held by feveral philofophers of eminence. The elaftic form
of water, at all temperatures below 21 2°, is fuppofed to be
a folution of water in air. Does any thing like this appear

to be the cafe in the detail of Mr. Dalton's experiments, to

determine the force of vapour of fleam at different tem-

peratures ? We would afk, where was the air to diffolve

the water above the column of mercury, in which water

and mercury alone exifted ? It is admitted on all hands,

that fleam at 212° can exift independent of air ; and where
have we become acquainted with any rule, that aqueous
vapour cannot exift in a feparate ftate at other tempera-
tures ? This is certainly the cafe with refpeft to water ;

and it is highly probable, that a portion of all the folid

and liquid matter on the globe exifts in the elaftic form, in

proportion to the temperature. What is the fmell we per-

ceive from melted metals, and at a much lower temperature
with fome of the metals ? This is very confpicuoufly ob-

served in heating copper-plates and fhec-t-lead. The odour
of caft-iron is particularly linking.

There can be no doubt that elaftic mercury exifts in the

fpace above the mercury in a barometer, fince the con-
denfed mercury is feen frequently to coat the interior fur-

face.

Thefe appearances would be oftener obferved, if it were
not for the difficulty with which evaporation takes place,

from the body affording the vapour being furrounded with

vapour of its own and others. The prefence of any elaftic

fluid mechanically refills further evaporation, to a degree
more than is conceived. If water be expofed to a vacuum, a

quantity of vapour depending upon the temperature would
in a little time occupy the fpace ; the rirft portion would pro-

ject itfelf with great rapidity, and the lad very flovvly. The
temperature being raifed, would caufe fuccefCve portions to

rife, the limit being what we have fhewn in the table. If

Vol. XXXIV.

at any temperature the vapour, already fulpended over u.

water, be removed by a current or by r.n air-pump, the

procefa would be greatly facilitated, as we obferve in the

drying of the ground in a briflc wind. This fhews that the

vapour of water re Tills evaporation more than the air itfelf;

perhaps in. the fame medium, its retarding power increates

as the denfity. The advocates for the folution of water in

air have faid, that the capacity of air for moillure is in-

verfely as the denfity, whether this difference of denfity

arifes from the nature of the gas, or from rarefaction. It

ought very properly to be alked, at what degree of

rarefaction is the diflblved water a maximum ? The moft

probable anfwer would be, at the limit of rarefadlion. This

is contrary to all laws of folution. If air can chemically

combine with water, every particle of air may combine with

a particle of water ; and the quantity of water in a given

fpace would be the grcateft, when the air was the denfeft.

If we had no direct proof that a given fpace will contain

the fame quantity of water, whether air be prefent or not,

the hypothefis of the chemical folution of water in air could

not be defended.

We have feen that the quantity of water in a given fpace

is as the force of vapour in inches of mercury, becaufe the

denfity muft be as the preffure. Mr. Dalton has afcer-

tained by experiment, that the rate of evaporation, at a

given temperature, is as the force of vapour at the fame.

See Nicholfon's Journal, vol. vii. p. 5.

This fact leads to the conclusion, that fince the denfity is

alfo as the force of vapour, the velocity of difperfion

through the air is the fame at all temperatures. Since,

however, the atmofphere always contains fome moiflure, the

neat evaporating power will be as the difference between

that force of vapour anfwering to the temperature at which

dew would begin to fall, and the temperature to which the

evaporating fubftance is expofed. That point in the at-

mofphere when dew falls, is called by Mr. Dalton the

dew-point. The manner of finding this is as follows : Take

a tall cylindrical bottle, about one foot high and three

inches in diameter; or, if this is not at hand, a common
decanter. Fill it with water fo much colder than the air,

that the bottle may appear mifty, when it is put into it.

If no appearance of this mill is obferved, the water is not

cold enough ; and ice, or fome freezing mixture, muft be

added to it. The bottle, when filled, muft contain a ther-

mometer. When the dew appears upon it, wipe it oft with

a clean dry cloth ; and continue to do fo till no more dew
appears. Then obferve at what degree the thermometer

ftands in the bottle, which will never be greater than the

temperature of the air, which muft alfo be noted. Then
find in the table the force of vapour at the temperature of

the dew-point, and alfo the force of vapour anfwering to

the temperature of the atmofphere, or that of the mafs

which is the fource of the vapour. The difference between

thefe two columns of mercury will be expreflive of the rate

of evaporation.

In order to obtain abfolute data for thefe precedes, we
fhall make life of Mr. Dalton's facts, which were derived

from careful and judicious experiments. He expofed water

to different temperatures, to obferve the weight evaporated

in a given time. Thefe veffels were of a cylindric form,

one being 3^ inches in diameter, and the other fix inches.

The leffer veflel, when the water in it was jult made to boil,

loll from 35 to 45 grains per minute ; this difference being

occafioned by a greater or lefler current of air palling over

it. The quantities evaporated at different temperatures

were found to agree exactly with the force of vapour,

E From
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From a veffel of fix inches in diameter, he found that at

2 12° the mean quantity evaporated in one minute was 154

grains. Then fincc the mean of the fmall veffel was about

40, if the quantity be as the furface, we ought to have

i|4 _
40

(6)'

<3- 25)

— , which is very near ; for if the fmall veffel

had been 3.05, then the two fquares would have been in

the ratio of — .

40

Mr. Dalton has conftrufted a table on thefe data, which,

from its great utility in all inquiries relating to the moifture

in the atmofphere, cannot fail to be acceptable.

Table, (hewing the Force of Vapour, and the full evaporating Force for every Degree of Temperature from 20
-1

to 85",

exprell'ed in Grains of Water raifed per Minute, fuppofing no Moilturc in the Atmofphere at the Time.

> Evaporating rorce in Grains >er Minute. Evuporaiing Force in Grains per Minute.

Temp.
Force «f

Temp.
Force of

Vapour. Vapour.
, - 1

Letter Mean. Greater Leffer
Mean. Greater

Extreme. Extreme. Extreme. Extreme

212° 30 120 •54 1S9

20 .129 .52 .67 .82 53° .415 1.66 2 «3 2.61

21 •«34 •54 .69 .86 54 .429 1. 71 2.20 2.69
' 32 •«39 .56 •71 .88 55 •443 1.77 2.28 2.78

2 3 .144 .58 •73 .91 56 •458 1.83 2-35 2.88

24 .150 .60 •77 •94 57 •474 1.90 2-43 2.98

2 5 .156 .62 •79 •97 53 .490 1.96 2.52 3.08

26 .162 .65 .82 1.02 59 .507 2-oj 2.61 3'9
27 .168 .67 .86 1.05 60 .524 2.10 2.70 3-3o

28 .174 .70 .90 l.ro 61 •542 2.17 2.79 3-4i

29 .180 .72 •93 i-i3 62 .560 2.24 2.88 3-52

3° .186 •74 •95 1. 17 63 •57s 2.31 2.97 3-63

3 1 •J93 •77 •99 1. 21 64 •591 2-39 3-°7 3-76

32 .200 .80 1.03 1.26 65 .6,6 2.46 3.16 3-87

33 .207 •83 1.07 1.30 66 •635 2.54 3-27 3-99

34 .214 .86 1. 11 ••35 67 .655 2.62 3-37 4.12

3 5
.221 .90 1. 14 '•39 68 .676 2.70 3-47 4.24

36 .229 .92 1. 18 1.4c 69 .698 2.79 3-59 4.38

37 •237 •95 1.22 1.49 70 .721 2.88 3-7° 4-53

38

39

.245 .98 1.26 1.54 7i •745 2.98 3-83 468

.254 1.02 *-3» 1.60 72 .770 3.08 3-9<5 4.84
40 •263 1.05 '•35 i.6y 73 .796 3..

8

4.09 5.00
4i •273 1.09 1.40 1.71 74 .823 329 4-23 5-'7

42 .283 i-i3 1.45 1.78 15 .85. 3-4° 4-37 5-34

43 •294 1. 18 1.51 1.85 76 .880 3-52 4.52 5 53

44 •3°5 1.22 J-57 1.92 77 .910 3-65 4.68 5-72

45 .316 1.26 1.62 1.99 78 .940 3-76 483 5-9«

46 •327 I-3 1 1.68 2.06 79 .971 3-83 4.99 6.10

47 •339 1.36 1-75 2 13 80 1.00 4.00 5.14 6.29

48 •35 1 1.40 1.80 2.20 81 1.04 4.16 5-35 6.54

49 •363 1.45 1.86 2.28 82 1.07 4.28 5-5° 6-73

5° •375 1.50 1.92 2.36 83 1. 10 4.40 5.66 6.91

5 1 •388 i-5> 1.99 2.44 84 1. 14 4.56 5.86 7.17

52 .401 1.60 2.06 2.J1 85 1. 17 4.68 6.07 7.40

In order to apply thi« table to pra&ice, in finding the

rate of evaporation at any time, fuppofe the dew-point

found, as above direfted, to be 45 , and the temperature

of the air at the fame time 70 . We find in this table,

that the mean rate of evaporation at 45 is 1.62 grains in a

minute; the rate at 70 being 3.72. Then 3.7 — 1.62 =
2.08 grains, the quantity evaporated in a minute, under

fuch circumftances. If the example were to afcertain the

rate of any artificial evaporation, the temperature of the

mafs expofed muff be taken, inltead of the temperature of

the air. It mull alfo be obferved, that if a bnfk wind pre-

vails, the grains evaporated mult be taken from the column

marked " greater extreme." If there be no wind, look at

the " leffer extreme" column ; and in a moderate breeze,

take the " mean" column. By this means we are enabled

to afcertain, at anytime, not only the rate of evaporation,

but the quantity of water contained in a cubic foot of
fpace.

From the decreafe of temperature in the upper regions of
the atmofphere, and the greater decreafe of the force of va-

pour at thofe temperatures, the greateft parts, of the water
which rifes from the earth will be precipitated at a very
fmall height.

If the temperature were taken by a thermometer, the de-

grees of which mould (hew equal increments of heat, aqueous
vapour at any temperature would become of half this den-

fity,
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flty, by a dccreafe of temperature equal to 25 . And
fince, at the intervals of every fix miles above the furface

of the earth, the prelfure, and of courfe the force of vapour,

is halved ; the quantity of water in a cubic foot of fpace

muft diminilh very fad with the height. At the tempera-

ture of 50 , when the atmofphere contains as much moiflure

as the temperature will admit, it contains only 3.5 grains

in a cubic foot ; and if the temperature upward were to

vary no more than 2 c for every fix miles, at 20 miles

high there would be little more than one grain of water in

a cubic foot of fpace. But the temperature is known to

yary much more rapidly ; and hence we Ihould have much
lefs water in the fame fpace, on account of the condenfation

refuking from this greater decreafe. Still, however, fome

portion of water muft exift in the very limits of our atmo-

fphere, in a Itate of fteam or vapour of fome denfity ; and

this vapour is ttill within the limits of faft the 5th, before

given, viz. If fucli vapour were compreflcd till its denfity

was equal to 253 grains in the cubic foot, its temperature

would be 212 , whatever might be its temperature previous

to its compreffion. The fame thing, as Mr. Dalton has

very ingenioufly fuppofed, would be the cafe with the air

itfelf ; that is, if the rareft part of our atmofphere were

condenfed to the denfity of that at the furface, its tempera-

ture would alfo become the fame. This change of tem-

perature in elaftic fluids, by rarefaftion or condenfation, is

evidently owing to a change in their fpecific heat. We
have lately heard of a faft, which has excited the curiofity

of fome philofophers, and furprifed others, which is as fol-

lows. When fteam, nf very confiderable denfity from pref-

fure, is made to ilfue from the mouth of a pipe, a perfon

may place his finger clofe to the aperture, without feeling

any unpleafant effeft from the heat. The fenfible heat of

this fteam, which would otherwife aft, is abforbed by the

fudden change of fpecific heat, by the expanfion of the

fteam. This faft is very analogous to an experiment which

has been long known. When the bulb of a thermometer

is placed within the nozzel of a pair of bellows, and a blaft

fent through them, the mercury rifes above the common
temperature ; but if the bulb be placed at a little diftance

from the nozzel, the mercury falls below the common
temperature. In the firft inftance, the air was compreffed,

and the heat given out ; in the fecond, heat was abforbed,

and confequently the temperature lowered. The cold pro-

duced by the exhauftion of the receiver of the air-pump is

to be explained in the fame way.

The change of temperature of the atmofphere is doubt-

le£s more regular at confiderable elevations, than near the

furface : hence the air in which we live is frequently in a

ftrong evaporating itate, while condenfation is taking place

in the fuperior regions. This gives rife to numerous clouds,

which are nothing more than water in fmall globules, having

loft their elaftic form by condenfation. The changes of

temperature, which take place from the various currents

arifing from the aftion of the fun upon the earth, materially

and conftantly change thefe appearances ; fometimes caufing

the difappearance of opaque clouds, and at other times

darkening the air by fudden condenfation. We can but,

therefore, regard the water in the air as exifting in two
ftates, namely, in the liquid and in the elaftic itate, be-

tween which there can be no medium : for evaporation or

condenfation muft be the refult of the flighted change of

temperature ; at leaft we may conclude, that one of thefe

procelies will commence with the change, and will pro-

greflively go on till as much water is either precipitated or

taken up as the temperature will admit. Evaporation. a»

we have before obferved, can never be inlfantancous : even

if the air did not mechanically refill it, the prefence of the

vapour already formed would have that effeft. Although
there appears to be no medium between water and Iteam,

the actual precipitation of the water i6 progreflive, and is

more or -lefs rapid at different times. The clouds which
appear to be fufpended in the atmofphere are conitituted

by an ademblagc of fmall globules oi real water, which ill

vacuo would be precipitated with a rapidity agreeing with
the laws of falling bodies ; but in confequence of the re-

finance of air, their defcent i6 retarded, being dependent
upon the ratio between their furface and folidity.

There are good reafons for fuppofing that thefe globules

are prevented from uniting by the prefence of electricity,

as we know that they mull repel one another when they arc

fimilarly eleftrified. On the contrary, when particle6 are

intermixed having contrary ftates of eleftricity, the con-
denfation will be much facilitated, as we perceive in rain

immediately fucceeding thunder.

In all thofe fituations where fteam undergoes condenfa-

tion, we do not fee water immediately precipitated. The
mifly appearance is caufed by fmall globules of real water

falling towards the earth with a fmall but progreffivc velo-

city. If the change of temperature caufing the condenfa-

tion be very flow, the globules are extremely fmall in the

firft inltance, and are with more difficulty united. This is

doubtlefs the cafe with all bodies which are perfeft liquids.

Globules of mercury are united with greater difficulty the

fmaller they are. The ftate in which mercury exifts in

lard in the form of unftion, is in thefe minute globules pro-

duced by the mechanical aftion in mixing it. If boiling

water be poured upon mercurial ointment, the fat is fepa-

rated and floats upon the water : this may be poured off,

and the mercury will be left in minute globules, which are

united with great difficulty. It occupies a much greater

fpace than when united, having the appearance of froth.

Such is the ftate of water forming the white fleecy clouds

which we frequently obferve at a great height ; the denfe

dark-coloured clouds being compofed of larger globules,

which feldom remain long before they are more completely

formed into drops of rain.

The clouds, therefore, are not to be confidered as abfo-

lutely fafpended, but as water in globules of different

magnitudes, falling with a velocity in the inverfe ratio of

their magnitudes. There is nothing hypothetical in thi*

idea, fince it is within the limits of calculation to afcertain

the magnitude even of particles of lead falling through

any affignable fpace in a given time. We cannot demon-
itrate the principle better than by folving the following

problem.

What mult be the diameter of a globule of water, to be

capable of falling one inch in a fecond, after it has acquired

an uniform velocity.

Let c — the fpecific gravity of the air through which

the iteam falls, water being 1.

p = 3.1416, Sec.

g = the fpace a body falls in one fecond by gravity.

11 = the velocity.

x — the diameter of the globule which is required.

Then, fince the particle will ceafe to be accelerated when
the refiltanae is equal to its weight, the velocity at that

point will be -j, which it will uniformly retain ; ail other

things remaining equal. The fpace fallen through to give v,

will be — :

2
.f

this, multiplied by

E 2

i

4
' ill;

content
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content of the cylinder of air; and — = the weight

of the cylinder. This would be equal to the rcfiltance, if

the furface prefented to the refilling medium had been a

plane perpendicular to the direction. The rcfiHance of

fuch a furface to that of the fpherical one, is as I to 2.

Hence the refillance will be ——'— .

The weight of a globule of water of the diameter a,

will be — px*
6

c P', 3 cP
vt

i6g
Then, fince

i inch, g = 194 inches, c = .0018, p = 3.1416,

— X .0018
194

3.1416

3 x .0018 x 3.^ 16
== .00001093 of an inch, and in weight

8 x 194

only .000000000000027 of a grain.

When we conlider how inconceivably fmall the atoms of

water mult be, it will be eafy to conceive globules of water

much fmaller than the above calculation gives.

We are quite aware of the difficulties attendant on the

bell theory of clouds and rain. If the view we have given

is fupported by fails and obfervation, which at prefent ap-

pears to be the cafe, we may expect it to Hand on firmer

grounds than has hitherto been the fate of numerous hypo-
thecs, as it is free from any thing gratuitous or hypo-
thetical.

Steam is at prefent applied to many economical purpofes,

as well as in various manufactures, independent of its im-

portant office in the lleam -engine.

In dyeing, bleaching, and many other fimilar departments,

it is ufed to communicate heat to water, inltead of having

feparate fire-places and boilers. The veflels to contain

hot water, which were formerly feparate pans or boilers,

are now fupplied from one principal clofe boiler, fimilar to

thofe ufed for fleam-engines, by feparate (team-pipes.

When the economy of the fteam is confidered an object,

the pipes for conveying the fleam fliould be cafed with

wood, or otherwife covered with fome bad conductor of

heat, which will not be attracted by the heat of 212°.

The boiler, which fupplies the fteam, fhould be placed

lower than any refervoir of water which it has to heat, as

m that cafe the water, which may fometimes condenfe in

the pipes, may run back into the boiler. This affords a

little economy, by faving the decrees of heat between the

hot water and the cold, with which the boiler is fupplied.

Another advantage is in the pipes not being liable to be
choaked by the condenfing water not being allowed to get

out of the way of the fteam. For heating water in brew-
houfes, walh-houles, dyeing-vats, &c. the fteam-pipe comes
directly into the water, the fleam palling into the fame
making a loud noife, like the rapid cracking of a whip. For
heating large baths and buildings, the fteam is condenfed in

the pipes which pafs round the baths or around the rooms,

and the water fhould in this cafe run back into the boiler.

The pipes, or other metallic veffels in which the fteam is

condenfed for the purpofe of warming rooms, fhould

be coated with paint, the blacker the better. This is

found to give out heat much more rapidly than the metallic

furface, and in a Hill greater excefs above a polifhed metallic

furface.

When fleam is employed for the purpofe of heating

water at 6o° up to 212°?

water, the lupply fur a given quantity of water will be
eafily calculated by the data already given.

Let L. =s the heat required to convert water into fteam

at 900 .

W = the weight of the water to be heated by fteam.

T — its temperature.

/ = the temperature to which it is required to be
heated.

S = the weight of fleam required.

h = the temperature of the lleam.

Then ; = _ '
, and S = = -; W.

A fimple rule for finding the quantity of fteam required

to raife a gi"en weight to any give:: temperature arifes out
of this formula. Multiply the water to be warmed by the

difference of temperature between the cold water and that

to which it is to raifed for a dividend. Then to the tem-
perature of the fleam add 900, and from the fum take the

required temperature of the water. This laft remainder

being made a divifor to the above dividend, the quotient

will be the quantity of lleam, in the fame terms as the

water.

What quantity of fleam at 21 2° will raife too gallons of

(212 — 60) x 100 152

900 9

1 7 gallons of water, formed into fteam. This qflantity of
fteam from a boiler containing about 27 cubic feet, with
a fire applied to the belt advantage, will be furnifhed in

2 hours and 16 minutes, fuppofing no heat to be loft

by the heated mafs being expofed. The coal confumed for

this purpofe will be about 23 or 24lbs., depending on its

quality.

The theorem above given will apply to any temperature
above 2 1 2°, when the fteam is under greater preffure than

30 inches of mercury. It will alfo appear from the table

of the force of vapour, that any degree of heat fhort of
endangering the veflels, may be given by fteam under dif-

ferent degrees of preffure. Such means are at prefent em-
ployed for evaporating water from fugar, fait, and other

fluids requiring a greater degree than 212. It will be
equally obvious, that an uniform heat may be kept up be-

low 212°, by adjufting the fteam-cock through which the

medium to be heated is fupplied. In giving heats above
212 , the veffels fhould be completely fleam-tight, and
very ltrong. Tiie boiler fhould have a fafety-valve, which
fhould always be kept clean and free to aft.

Steam is employed to great advantage for culinary pur-
pofes. It is made to communicate with veffels in the form
of boilers, as a fubftitute for having fires under them,
which is a great advantage, both in the economy of fuel,

and in avoiding at the fame time the nuifance of allies and
fmoke.

The molt convenient application of fteam for culinary pur-
pofes is, when it directly acts upon the fubllance to be heated.

This has been generally effected by placing the fubltance,

whether meat or vegetables, in a veffel without water, and
allowing the fteam to enter and condenfe upon it. The mofl
convenient apparatus of this kind we have yet heard of, con-
fifts of a caft-iron plate about 30 inches or three feetfquare,

Handing horizontally in a recefs in the wall, like a table.

Round the edge of this plate is a groove, about half an inch

wide and two inches deep. Into this groove fits an inverted

tin-veffel, like a difh-cover. This is capable of being ele-

vated and depreffed by a pulley and chain, having a aoun-

terpoife,
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terpoife, in order to expoie the table at any time. The
Ream comes under the table and cuter in the centre. The
dimes to receive the heat arc placed on any part within the

groove, the (learn being- common to all. The water re-

flating from the condenfation runs into the groove, and at

a point fhort of the top runs off. The water which re-

mains forms a complete water-lute, to prevent the efcape

of fleam. The table being placed in a rece(s, like a com-
mon (tone hearth, a fmall tine is placed over it to take away
any deam that may efcape when the cover is lifted up.

The great quantity of hot water required in a fcnllery

fhuuld be perpetually kept up by a fupply of lleam. For
this purpofe a large cylindrical veflel of call-iron Ihould be

elevated in a corner of the Icullery, in order that water

may be drawn from it by a cock. This vellel mould be

connected from the bottom with a cold-water cittern, the

bottom of which is level with the top of the cylinder, by
which the latter is kept conilantly full. The hot-water

cylinder is clofed firmly at the top, and therefore, when
the air is allowed to efcape, the water rifes to the top. If

now a pipe be connected with the top, coming down to

where it is to be drawn off, if any portion be drawn out

here, as much will come in at the bottom of the cylinder

from the refervoir above. So far we have defcribed this

cylinder without its fteam-veflel. Within this cylinder, and

about the middle, is a dillindl vefTel, nearly of the width of

the cylinder ; but having a free fpace round the inner

teffel about an inch wide. The depth of the inner veffel

mull be about one-fixth that of the outer one. This inner

vefTcl mull have no conncftion with the outer one, and mud
be fo water-tight, that although it is furrounded with the

water of the outer one, none fhould get in. The inner

veflel is on one fide connected by a pipe with a fleam-boiler,

having another pipe to allow the condenfed water to run

off, which may be preferved as diddled water, and is valuable

for many purpofes. The heat arifing from the condenfa-

tion is communicated to the water in the outer vellel, the

hotted being at the top, where the mouth of the exit-pipe

is placed. When, therefore, a portion of hot water is

drawn from the cock, the pipe of which comes from the

top of the veflel immediately under the cover, an equal

quantity comes in at the bottom from the refervoir. This
ufeful apparatus is the invention of an ingenious economift

of Derby, and is at prefent in ufe in his kitchen.

When fteam is properly applied to the warming of baths,

the economy is fo great, that if it were known, thefe ex-

quifite luxuries would foon become more fafhionable. The
fleam is condenfed in pipes about two or three inches in

diameter, which are placed round the bottom of the bath.

Thefe pipes are concealed in a recefs, which is afterwards

covered by thin Hone plinths, perforated with holes to allow

the water to circulate.

We (hall point out the economy of thefe baths, by giv-

ing fome fafts of a bath in common ufe. Its fize is about
10 feet fquare, and its depth fuch as to contain about 520
cubic feet. The deam at 212 , to fird raife it from 32
to 96 , will be found by the above theorem to be as much
as will condenfe it into 33 cubic feet of water. This will be

produced by 38olbs. of coal, including that required to

raife the 33 cubic feet of water from 32 to 21 2°, which
is always about ^th of what will afterwards make it into

fteam.

Suppofing the bath to have double doors, and a fmall fky-

Iight inflead of common windows, it will be found, when
the outer air is 45 , that the bath will not cool more than

4 in 24 hours. To reilore this every day, will require

only i^th of what was required to raife it from 3 2°. This

will be about 23.5^3. Suppoling the whole of the water
to be changed by a regular inlet and outlet every 14 days,

then the weekly lupply of coal for fuch a bath will be
about 35olbs.

It is fuggeded by Dr. Darwin, that the art of boil-

ing vegetables of ail kinds in deam inltead of water,

might probably be managed to advantage-, as a greater

degree of heat might be thus given them, by contriving

to increafe the heat of the deam after it has left the

water; and thus the vegetable mucilage in ruots and feeds,

as in potatoes and flour-puddings, as well as in their leaves,

Items, and flower-cups, might be rendered probably more
nutritive, and perhaps more palatable ; but that many of
the leaves of vegetables, as the fummits of cabbage-fprouts,

lofe their green colour by being boiled in deam, and look

like blanched vegetables. This etiolation of fome vegetables

by fteam is probably owing to its diflolving their colouring

matter, which may then become decompoied, and may ren-

der them lefs agreeable to thofe who choofe by the eye
rather than the palate ; which green colour is, however,

heightened by boiling them in lomc hard waters which con-
tain diflolved lime or fea-falt, or by a flight admixture of

common fait with foft water ; an effedt which is owing to
the evaporation of a part of the marine acid, and to the

remaining alkali which was the bafis of it, when applied to

blueifh vegetables converting them into green, as in the

common experiment of adding fait of tartar to fyrup of
violets, or according tothecudom of fome cooks who add
a little pot-afh, or fixed vegetable alkali, to the water in

which young peas are boiled, to make them green, and
afterwards a very little fugar to fweeten them. And the

fame effeft of making vegetables green, when boiled in an-

other kind of hard water, is probably produced by the lime

which abounds in them, and which, like the vegetable

alkali, when the aerial acid which was united with it eva-

porates, is faid to convert blueifh vegetable colours into

green ones.

Steam has likewife lately been applied in gardening to the

purpofe of forcing plants of different kinds in the winter

feafon, in order to have their produce at an early period, as

to the cucumber, and fome other vegetables of a fomewhat
fimilar nature ; but the exadt manner of its application in

this intention, fo far as we know, has not yet been commu-
nicated to the public ; it is, however, by fome mode of flues,

pipes, and other contrivances for conveying and containing

it, fo as that its heat may be uninterruptedly, equally,

and regularly afforded to the roots of the plants which it is

defigned to pufh forward into the fruiting date. It is faid

to have been ufed in fome inftances in different parts of Lan-
cafhire with great fuccefs. But how far the expence and
advantage of fuch a method may admit of and encourage its

being introduced into general praftice, have not, probably,

yet been well or fully afcertained. If it fhould be found

capable of pcrfedtly fucceeding in this ufe, on more full

and correct experience, it will, however, conftitute not
only a neat and clean, but an elegant mode of forcing plants

into fruit at early feafons.

It has been found that fubterrancan fleams often affift

the furface of the earth in a particular manner, and promote
or retard vegetation more than almod any thing elfe.

SiEAM-Engitie, or Fire-Engine, a machine very generally

employed in this country as a firfl mover of other engines

and machines, its mechanical force or moving power be-

ing obtained from the expanfion or contraction of the

iteam of boiling water. Until of late years this machine was
called the fire-engine, becaufe it is in reality actuated by
the fire which caufes the water to boil.

The
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The fteam-engine is an invention highly creditable to

human geniu3 and induitry, and is amongft the moft valu-

able applications of philofophical principles to the arts of

life. The invention of a (hip, with all her acceflbries, and

the degree of knowledge requilite to conduct her through

a diftant voyage, are more linking inftances of the power

of the mind of man, and of his enterpriling difpofition

;

whether we confider the number of fciences which muft

be applied to practice in the conltruttion and manage-

ment of a veflel ; or the advantages which mankind have

derived from fuch an invention, and the improvements

which it has occafioned in the ftate of civilization, by

uniting, in a great degree, all the inhabitants of the globe

m one fociety, who mutually fupply each other's wants,

and who all contribute their (hare to the general dock of

knowledge.

The (team-engine follows next to the (hip in the fcale

of inventions ; but in an Englifh Cyclopaedia it will take

the lead, from the circumltance of its being wholly in-

vented, and brought into general ufe, by our own country-

men, within the fpace of a (ingle century ; and alfo as having

been the principal means of effecting thofe great improve-

ments which have taken place in all our national manu-

factories within the lalt thirty years ; and the increafe of

our commerce which has enfued.

The art of navigation is the refult of the combined in-

genuity and experience of all nations, from the earlieft

period of hiftory to the prefent time j and the fucceflive

and almoft imperceptible improvements by which it arrived

at its prefent date of perfection, have many of them been

the productions of accident, and for which we do not ex-

actly know to whom we are indebted. But the (team-

engine is the invention of a few individuals, all of them

Englifhmen, and brought into general ufe within a century.

In the firft beginning it was the refult of reflection, and

the production of a very ingenious mind ; and every altera-

tion in its conftruction and principle was alfo the refult

of philofophical enquiry.

General Principle of the Steam-Engine.—The force of the

fteam-engine is derived from the property of water to ex-

pand itfelf, in an amazing degree, when heated above the

temperature at which it becomes changed into (team, or

vapour, which being an exceedingly elaftic fluid, it can be

retained within the clofe veflel or boiler to which the heat

16 applied, even when it has an expanfive force fufficient to

make it fill, if left at liberty, 20 or 30 times the fpace in

which it is confined. In this Itate the (team will exert a

proportionate force or preflure to burft open the fides of

the veflel in which it is retained ; which force may be ap-

plied either to expel or raife up water from any veflel into

which the confined (team is admitted, or to give motion to

a moveable pifton, which is fo accurately fitted to the in-

terior capacity of fuch veflel, as not to permit the efcape

of the lteam between them.

Another fource of the power of the fteam-engine is the

facility with which (team of a great expanfive force can

be cooled by the application of cold water, and condenfed

into the fmall quantity of water from which it was ori-

ginally produced. A partial vacuum can thus be made, in

a very large veflel, in an inftant, and even in the fame veflel,

which was, a moment before, filled with confined (team,

exerting a great force to efcape. The preflure of the at-

mofphere which tends to fill up this vacuum, can be made

to produce the afcent of water into the veflel to any height

lefs than twenty-four or twenty-five feet. Or the preflure

of the atmofphere may be made to give motion to a pilton,

by admitting the atmofpheric air to prefs upon one fide of
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the pifton, whilft there is a vacuou9 fpace formed by the
condenfation of the (team which filled the cylinder on the
other.

Notwithstanding the great variety of different conftruc-

tions of the fteam-engine, they all derive their force from
one of thefe two principles, or from the combination of
the two : but before entering upon any defcription of the

manner in which thefe forces are applied, it is neceffary

to have clear ideas of the nature of (team, and of the law
by which it expands by heat, in order to form a precife

judgment of what pafles in the interior part of a (team-

engine when it is at work. In the common acceptation of
the word (team, it is that hot white vapour which we fee

every day rifing in a cloud from a tea-kettle or boiling-pot

;

but this is not exactly the ftate of the (team employed in

an engine ; it is there perfectly tranfparent, and is more or

lefs hot than boiling water, according as it is retained

under a leffer or greater degree of compreflure. The ordi-

nary preflure of the atmofphere, bearing upon the furface

of water, will retain it in a ftate of fluidity, until it is

heated to what is generally called the boiling point, and is

marked 2

1

2° in Fahrenheit's thermometer. If the heat is

increafed above that degree, and if the water is unconfined,

except by the preflure of the atmofphere, the water imme-
diately aflumes the aeriform ftate, and flies off in elaftic

vapour, which we call (team ; but if the fame water is re-

lieved from the preflure of the atmofphere by enclofing it

in a clofe veflel, and exhaufting the air from it, a certain

portion of (team or vapour will rife from the fame at any
temperature, even when it is as low as freezing ; and if this

vapour is conveyed off from the veflel as faft as it rifes, the

water, although cold, will boil, and fuch vapour will rife as faft

as the boiling kettle does in the open air. If the vapour
is retained in the veflel, it will only accumulate, until it hai

acquired a certain degree of elaitic force to prefs upon the

furface of the water, which will then ceafe to yield any
more vapour, until the heat is farther increafed, or that the

vapour is drawn off to relieve the water from the preflure

which confined and retained it in its fluid ftate. On the

other hand, water which is retained in a clofe veflel, under
a greater degree of preflure than that occafioned by the

preflure of the atmofphere, will not boil or rife in vapour,

until it becomes heated to a higher temperature than 2 1 2°.

It is even probable, that water might be comprefled to that

degree, that it would not boil until heated red-hot ; but this

would require fuch an enormous (trength in the veflel which
(hould contain the (team, that it is far beyond the prac-

ticability of an experiment.

In this manner the reader is to bear in mind, that vapour
or (team, when confined in cloie veffels, is always more
or lefs elaftic, in proportion to the degree of heat which is

applied to it ; or, in other words, that the temperature of
the (team is an exact index of the elaitic or expanfive force

with which it prefles upon the furface of the water, and
againft the interior furface of the veflel which contains it.

The following tables (hew the law by which the ex-

panfive force increafes with the increafe of the temperature.

They were made from the experiments of Mr. John Dalton,

which he publiflied at length in the " Memoirs of the

Literary and Philofophical Society of Manchefter," and
experiments have been alfo made in France by M. Betan-
court, which do not difter from this table fo much as to

affect the refult s in any great degree, when applied to prac-

tice, in calculating the force of (team-engines. Thefe ex-

periments were made by enclofing water in a clofe veffel,

from which the air was carefully exhaufted, fo as to make
a vacuum. A thermometer was applied, fo as to indicate

the
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the temperature of the interior of the veffel ; alfo there

was a communication made from the veflel to the lower

part of a fiphon barometer tube, that is, an inverted glafs

fiphon tilled with mercury, from one lei* of which the preffure

of the atmofphere was excluded, and the other ley com-

municated with the interior of the veflel. In this way,

when there was a vacuum in the veflel, the furface of the

mercury in the two legs of the fiphon would Hand at the

fame level, becaule it would not be prefled upon at all on

either fide ; but when any vapour was railed in the veflel, it

would prefs upon the interior furface thereof, and alfo upon

the furface of the mercury in one of the legs of the inverted

fiphon; and as the furface of the mercury in the other leg

would not be prefled upon at all, the mercury would mount

in one leg and defcend in the other, and the difference of the

level between the two being mcafured, would exprefs the

elaltic force of the vapour, which was found to increafe with

the increafe of the heat, according to the fecond column of

the table. For the convenience of ellimating the force of

the vapour, we have added the third and fourth columns

to Mr. Dalton's table. The third, to exprefs the preffure

by the altitude of a column of water, inftcad of mercury
;

and the fourth column to (hew the preffure upon each
fquare inch of the furface upon which the vapour a&s,
in pounds avoirdupois and decimals. The table alfo (hews,
in the three lall columns, the difference of preffure between
the vapour and atinofpheric air in three different terms,
viz. in tKe column of mercury, column of water, and in

pounds on the fquare inch.

In the firll table, which is for every jo° of temperature
up to 212°, or the heat of boiling water when in the
open air, the three lalt columns (hew how high the pref-

fure of the atmofpheric air, when the barometer is at 30
inches, will force up mercury or water in a tube, which
at the upper end communicates with the veflel containing
the vapour, and the lower end is immerfed in the mer-
cury or water. And in the fecond table, which is for the
degrees of heat above 2 1 2°, the fame columns (hew to what
height the force of the vapour will caufe mercury or water
to mount up in a tube, which at the lower end communi-
cates with the veflel containing the (team, and the upper
end is open to the atmofpheric air.

Table of the expanGve Force of the Vapour of Water, or Steam, when enclofed in a clofe Veflel, and relieved from
the Preffure of the Atmofphere ; taken at every io° of Temperature, from the Congelation of Mercury, or 40 btlovr

the Zero of Fahrenheit, up to 212°, or boiling.

Preffur* of ihe Atroofplwre, or the F iree which it will exen

Temperature in

Decree* of

Preffure of the Vapour, 01

enter into

the Force which it w
1 vacuous Space.

ill exeit to
to enter into a Spate filled

fujjpofecl to

with the Vapour. Barometer
>e at 30 inches.

Fahrenheit's

Thermometer. G)lumn of Column of Water. Preffure per fquare Column of Column of Water. Preffure per fquare

Mercury. Inch. Mercury. Inch.

Inches. Ft. In. Lbs . Oz. Inches. Ft. In. Lbs. Oz.

-40" er
.01 •17 .1 29.987 33 IO.63 14 IO.5

-30 0"
.02 .27 O •'5 29.98 33 lo-53 I 4 IO.45

— 20 M •°3 •4 O •23 29.97 33 IO.4 14 IO.37

— IOj
ft
1 •043 .58 O •33 29.957 33 I0.22 14 IO.27

O .064 .87 O •5 29.936 33 9-93 14 IO.I

10 .09 I.22 •7 29.91 33 9.58 14 9.9
20 .129 '•75 O 1. 29.871 33 9.0 14 9.6

3° .
,

.186 2-5 O 1.44 29.814 33 8-3 14 9.16

32 (freezing.) .2 2.7 O 156 29.8 33 8.1 14 8.04

40 .263 3-5 O 2. 29.737 33 7-3 14 8.6

5° 375 5-i O 2.9 29.625 33 5-7 14 7.70
60 .524 7-i 4.1 29476 33 3-7 '4 6.5

70 .721 9.8 O 5.6 2 1.279 33 1. 14 5.

80 1. 1 1.56 O 7-«3 20. 32 9.24 14 2.77

90 1.36 1 6-5 10.4 2S.64 3 2 3-25 14 0.2

100 1.86 2 1.25 14.4 2S.14 3 l 9-5 ij 12.2

IIC 2 -53 2 10.25 I 36 28.47 3 1 o-5 '3 7-

120 3-33 3 9- I 10. 27.67 3° 1. 13 0.6

I3O 4-34 4 10.75 2 '•5 2,. 66 29 0. 12 9.1

« 4o 5-74 6 6. 2 '3 24.26 27 4- 11 13.6

ISO 7.42 8 4-5 3 9.8 22.58 25 6.25 11 0.8

l60 9.46 10 8. 4 9.9 20.54 23 2. 10 0.7

170 12.13 J 3 8.5 5 >4-7 17.87 20 2.25 8 11.9

l8o 15.15 •7 i-5 7 6.4 14,85 16 9.25 7 4.2
I90 19.00 . 21 3-5 9 3-3 1 1. 12 7-25 5 7-3

20O 23.64 26 8.5 11 8.9 6.36 7 2.25 3 *-7

2IO 28.84 32 7- »4 1.9 1. 16 1 3- 8.7

212 (boiling.) 3°- 33 10.75 »4 ic.6 the vapoiir and the atmofphere equal.

Tabie



STEAM-ENGINE.

Table of the expanfive Force of Steam, when enclofed in a clofe VelTcl, taken at every 5 of Temperature, from 212°

of Fahrenheit, or boiling, up to 325 .

I'refTure of the Steam at;ainlt the Atmofphere, "lien die

T« mperaturein

Degrees of

Preflure of the Steam, or the ivhieh it will c-xen to enter
barometer is at 30 laches, or the Force which ii will exert

into a vacuous ojiuce.
to efcape from the clofe VeilVI into the open Air.

r j ii'i' 1 1 r 11 < 1 c

Thermometer. Column of
< 'lumn of Water.

l*rclTure per dnjare Column of Column of Wairr.
I'relfure per Iquare

Mercury. Inch. Men nry. Inch.

Inches. Ft. In. Lbs. (h. [ncbes. Fi. In. Lbi. Oi.

212 (boiling.) S°' 33 10.75 14 IO.6 the fleam equal to the atmofphere.

215 3 '-8J 35 1

1

] 5 9 1.83 2 O 15

220 34-99 39 6 17 1 4-99 5 7 2 7

225 .38.26 43 2 18 10 8.20 9 4 4
230 4'-75 47 2 20 7 11.75 '3 4 5 '3

2 35 45.58 5 1 6 22 5 15.58 17 8 7 11

240 49.67 56 i 24 4 19.67 22 3 9 10

245 53-88 60 10 26 4 23.88 27 O I I IG

250 58.21 65 9 28 8 28.21 31 II 13 14

295 62.85 7' 30 12 32.85 37 2 l6 2

260 67-73 7 6 6 33 2 37-73 42 8 18 8

265 72.76 82 2 35 9 42.76 48 4 20 15

270 77-*5 87 ir 33 1 47.85 54 1 . 23 7

2-75 83-'3 93 1

1

40 11 53-ii 60 1 26 1

280 88.75 100 3 43 7 58.75 66 5 28 13

285 94-35 106 7 46 3 64-35 72 9 3i 9
290 100.12 "3 1 49 70.12 79 3 34 6

295 105.97 119 8 5i 4 75-97 85 10 36 10

300 m. 81 126 4 54 12 81.81 92 6 40 2

*3°5 117.68 •32 11 57 9 87.68 99 « 42 15

310 1 23-53 '39 6 60 8 93-53 105 8 45 H
3 lS 129.29 146 1 64 99.29 112 3 49 6

320 >35- 152 6 66 1 105.00 116 5 5i 7

3 2 5 140.70 158 11 68 14 110.70 125 1 54 4

Nrftory of Invention of the Steam-Engine.—The great

elaltic force of fleam has been long known in the inflrument

called the aeolipile (Tee that article); and its property of

condenfation was alfo experienced in the ufe of the fame

inftrument : the manner commonly praftifed for filling the

ball with water being to plunge it into cold water, when
heated and filled with fleam ; by which means the fleam is

condenfed, and forms a vacuum fufficient to draw the water

into the ball, although the orifice is fo fmall that water

could not be introduced by any other means. At the fame

time, the true principles of its aftion were fo little under-

ftood, that the (learn which ifTued from it, when placed on

the fire, was fuppofed to be air produced by the decom-
pofition of the water ; and nearly all the old philofophers,

who have defcribed this inftrument, propofed to employ it

for blowing furnaces. The firll idea of employing this

force of fleam to produce motion was by Brancas, a phi-

lofopher of Rome, who contrived a great number of different

kinds of mills to be worked by the fleam coming from

a large aeolipile, and blowing againfl the floats or vanes of

a wheel. We are obliged to this author for a number of

other ingenious inventions, which he dedicated to M. Canci,

governor of Loretto, in 1628, and publifhed his work (Le
Machine) at Rome the year following. The reprefentation

of his fire-machine is given in the twenty-fifth plate ; but the

force which he could have thus obtained from (team would
have been found altogether inconfiderable, if he had ever

put it in practice.

The firft real fleam-engine was invented by the marquis

of Worcefter ; but it was only for raifing water, and that

by the expanfive force of fleam alone. The next engine

was by captain Savery, and operated, both by the expanfive

force and the preffure of the atmofphere, to fill up the va-

cuum which was produced by the condenfation of the fame

fleam, after it had ceafed to operate by its expanfion.

Thefe actions were employed alternately to raife water.

The third inventor, Newcomen, abandoned the force of

expanfion, and only employed the condenfation of the fleam

to obtain a vacuum, and caufe the prefiure of the atmo-

fphere to aft, unbalanced upon a piflon, fitted into a cy-

linder ; and as the force was thus exerted upon a moveable

piflon, his machine is capable of being applied to give mo-
tion to pumps or other machines, whereas his predecefTors

were obliged to confine themfelves to the raifing of water.

Soon after this invention, engines were propofed with pif-

tons to be aftuatcd by the expanfive force of the fleam only,

without the vacuum. Laltly, Mr. James Watt invented

the engines now in general ufe, which are aftuated both by
the preflure of fleam, and the vacuum afting at the fame
time upon the oppofite furface of the piflon.

We owe too much to thefe inventors, as well as many
others, to pafs over their difcoveries with fuch flight notice ;

and (hall, therefore, give a detailed hiltory of the progrefs

of this valuable invention, drawn from the bell authorities

we have been able to obtain.

The Marquis of fVorceJier't Steam-Engine.—The earlieft

defcription

6
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defcription which we hare of a machine for railing water by-

fire, employed in raifing fleam from boiling water, is from

the marquis of Worcellcr, who, in the reign of king

Charles II., and in the year 1663, publifhed a fmall pam-

phlet, entitled "A Century of the Names and Scantlings of

the Marquis of Worceller's Inventions," written in I f
> 5 ^

.

This little work, it appears, was addrefl'ed to the king

and parliament, and publifhed with a view to obtain an en-

couragement from the public for the profecution of 100

-projects, which it details. No. 68. of this Century con-

tains as follows :—" 68. An admirable and molt forcible

way to drive up water by fire ; not by drawing or fucking

;t upwards, for that mull be as the philofopher calleth it

intra fpheram affivtiatis, which is but at filch a diflance.

But this way hath no bounder, if the vellcl be llrong

enough : for I have taken a piece of a whole cannon, whereof

the end was burll, and filled it three-quarters full of water,

Hopping and fcrewing up the broken end, as alfo the touch-

hole ; and making a conltant fire under it, within twenty-

four hours it burft, and made a great crack ; fo that hav-

ing a way to make my veiTcls, fo that they are flrengthened

by the force within them, and the one to fill after the other,

I have feen the water run like a conltant fountain ftream

forty feet high : one veflel of water, rarefied by fire, driveth

up forty of cold water. And a man that tends the work
it but to turn two cocks, that one veflel ot water being

confumed, another begins to force and re-fill with cold

water, and fo fucceffively ( the fire being tended and kept

conltant, which the felf-fame perfon may likewife abun-

dantly perform in the interim between the neceflity of

turning the faid cocks."

This paflage certainly contains a defcription of an engine

for raifing water by the repellent power of lleam ; and from

his cxpreflion, of one veflel of water, converted into lleam,

forcing up forty vcflels of cold water to the height of forty

feet, it is very probable that he had actually tried the ex-

periment by a working model.

The marquis concluded his Century of Inventions by a

promife to leave to pofterity a book, wherein under each

head the me3ns of putting his fevcral inventions in execution

were to be defcribed, with the aififtance of plates ; but as

this work never appeared, we can only judge of his abilities

by this fpecimen. He appears to have been a perfon of

much knowledge and ingenuity ; but his obfeure and enig-

matical account of thefe inventions feems not fo much in-

tended to inttruet the public as to raife wonder ; and hi*

encomiums on their utility and importance are, to a great

degree, extravagant, refembling more the puff of an adver-

tifing tradefman, than the patriotic communications of a

gentleman. The marquis of Worcetler was indeed a pro-

jector, and very importunate and my(leriou6 withal in his

applications for public encouragement.

It does not appear that he met with any public encourage-

ment to his propofitions ; and though, at firft fight, it

feems furprifing that an invention, by which the fleam of

boiling water is ftatcd to be capable of producing a power
equal to that of gunpowder, fhould be neglected for almoit

forty years ; yet if we confider that the greater part of this

Century of Inventions confifts of things highly in the ilyle of

legerdemain, and fome of them abfolutely impofiible, and

contrary to all eftablifhed rules of fcience, we need not fo

much wonder at the neglect which the whole experienced.

For example, the 99th number of the Century is as follows :

" How to make one pound weight to raife an hundred as

high as one pound falleth, and yet the hundred pounds de-

fending doth what nothing lefs than one hundred pounds
can effeft."

Vol. XXXIV.

It mufl be alfo further confidered, that thefe projects

were publifhed at a time when true lcience was beginning to

take place of empiricifm.

The Century of Inventions appeared about three years

after the eltablifhment of the Royal Society, during the

time of Mr. Boyle, Dr. Hooke, Dr. Wallis, fir Chrif-

topher Wren, fir Ifaac Newton, and others equally (killed

in calculations, as in the inventive parts of mechanics.

Under all thefe circumllances, it is not altonifhing that the

marquis's propofitions in general fhould meet with a cool

reception, or that this celebrated invention fhould be con-

demned to obfeurity, amongit the other wonders with which
it was accompanied.

We do not wifh it to be underftood, that all the mar-
quis's propofitions, except the fire-engine, are of the fame
nature as No. 99 : on the contrary, feveral have been re-

invented, and proved true, lince the marquis's time ; for

example, fhort-hand telegraphs, floating baths, carriage*

from which the horfes can be difengaged if unruly, com-
bination locks, fecret efcutcheons for locks, candle-moulds,

&c. It is alfo probable that others may be brought to

perfection ; yet the greater part is fo much in the ilyle of
the wonderful, that it is to be wifhed that the marquis had
publifhed nothing but No. 63, which at once would have

rendered his name immortal, and without any tarnifh or alloy

to the glory of lo great an invention.

Captain Savery's Steam-Engine.—The next attempt upon
record is that of captain Thomas Savery, a commiffioner of
the fick and wounded, who, in the year 1698, obtained a
patent for a new invention for raifing water, and occafioning

motion to all forts of mill-work, by the impellent force of
fire. This patent bears date the zcth July, in the tenth

year of the reign of William III., that is 1698. The pa-

tent dates that the invention will be of great ufe for drain-

ing of mines, ferving towns with water, and for working all

forts of mills.

In June 1699, he fhewed a working model of his engine

to the Royal Society, and in their Tranfactions for that

year, viz. N° 253, vol. xxi. there is the following regifter.

" Mr. Savery, June 14th, 1699, entertained the Royal
Society with (hewing a fm3ll model of his engine for raif-

ing water by the help of fire, which he fet to work before

them : the experiment fucceeded according to expectation,

and to their fatisfaetion."

The above is accompanied with a copper-plate figure,

with references by way of defcription, from whence it ap-
pears, that the engine then fhewn by captain Savery was for

raifing water not only by the expanlive force of fleam, like

the marquis of Worceller's, but alfo by the condenfation of
fleam, the water being firft raifed by the preflure of the at-

mofphere to a given height from the well into the engine,

and then forced out of the engine up the remaining height

by the expanlive force of lleam, in the fame manner as pro-
pofed by the marquis. This action was performed alter-

nately in two receivers, fo that while the vacuum formed in

one was drawing up from the well, the preflure of the fleam
ir, the other was forcing up water into the refervoir ; but both
receivers being fupplied by one fuction-pipe and one forc-

ing-pipe, the engine could be made to keep a continual

ftream, or fo nearly fo as to fuffer very little interruption.

The inventor afterwards publifhed an account of his en-
gine in a fmall book, entitled " The Miner's Friend, or an
Engine to raife Water by Fire defcribed, and the Manner of
fixing it in Mines, with an Account of the feveral Ufes it it

applicable unto, and anAnfwer to the Objections made againft

it," printed at London in 1702, by Thomas Savery, gentle-

F man.
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man. This little hook was feparately addrefied to king

William III., to whom the engine had been (hewn at Hamp-
ton Court, to the Royal Society, and alio to the Mine Ad-
venturers of England, who were invited to adopt the in-

vention.

This engine difplays much ingenuity, and is almolt as

perfect in its contrivance a the fame kind ot engine has ever

been made lince that tune : we have on that account copied

the principal figure, and captain Savery's own defcription,

as given by Dr Harris, in his Lexicon Techuicum. See

Plate 1. Steam-Engine, fig. I.

Captain Savery's Defcription of his Fire-Engine.—" A de-

notes two furnaces, whole fire-places are marked B i and

B 2, and their common funnel or chimney C.
" In thefe two furnaces are placed two veflels of copper,

which I call boilers, the one a larger, as L, the other a

fmaller, as D.
" Thefe boilers have each a gauge-pipe, as G and N, of

which G goes within eight inches of the bottom of the

fmall boiler, but N reaches only half way down into the

great boiler.

" By thefe pipes, before the engine can work, you mud
fill the fmall boiler quite full, and the great boder two-

thirds full of water. Then light the fire under the large

boiler at B I , and make the water therein boil, by which means

the fleam of it being quite confined mull needs be wonder-
fully compreffed, and therefore will, on the opening of a

way for it to iflue out (which is done by pufhing the handle

Z of the regulator from you), rufh with a great force

through the fleam-pipe O I, into the receiver P i, driving

all the air before it, and forcing it up into the force pipe

through the clack R I, as you will perceive by the noife and

rattling of the clack ; and when all the air is thus driven out,

the receiver P I will be very much heated by the ileam.

When you find it is .thoroughly emptied, and is grown very

hot, as you may both fee and feel, then pull the handle Z
of the regulator towards you, by which means you will Hop
the lleam-pipe O I, fo that no more fteam can yet come into

the receiver P i, but you will open a way for it to pafs into

O 2, and by that means fill the other receiver P 2 with the

fleam, as the other was before.

" While this is doing, let fome cold water be poured on the

firil-mentioned receiver P 1, by which means the fteam in it

being cooled and condenfed, and contracted into a very little

room, and confequently preffing but very little (if at all) on

the valve or cock R 1, at the bottom of the receiver P 1,

there is nothing there to counterbalance the preffure of the

atmofphere on the furface of the water, in the lower part of

the fucking-pipe T, wherefore it will be prefied up, and

afcend into, and fill the receiver P 1, driving up before it,

as it rifes, the clack or valve R 3, which afterwards falling

down again and fhutting clofe, hinders the defcent of the

water that way.
" Then (the receiver P 2 being in the mean time emptied of

its air) pufh the handle of the regulator from you, and the

force of the fteam coming from the boiler, will aft upon
the furface of the water contained in the receiver P 1, where

it forces or prefles hard upon it, and (till increafes its elal-

ticity or fpring until it exceeds the weight of the column of

water in the receiver and pipe S, which then it will necef-

farily drive up through the paflage Q R, 1 Q Cj, into the

force-pipe S, and at lad difcharge it out at the top, as is

reprefented in the figure.

" After the fame manner, though alternately, is the re-

ceiver P 2 filled and emptied of water, and by this means a

regular llream is kept continually running out at the top of

the force-pipe S? and fo the water is railed very eafily from

the bottom of the mine, &c. to the place where it is do
ligned to be difcliarged.

" Only I fhould add, that after the engine begins to work,
and the water is riten into and hath filled the force-pipe S,
then it fills alfo the little ciftern X, and by that means feeds
the pipe Y Y, which I call the condenfing pipe, and which
can be turned Tideways over cither •))' the receiver , and will
then be open: by thi^ cold water i a conveyed down from
the force-pipe to fall upon the outfides of the receiver .ehen
thoroughly heated by the fteam, in order to condenle the

n within, and make them fuck (as it is ulually called)
the water out of the well up into the receiver.

" Alio a little above the ciftern goes the pipe E, to con-
vey water from the force-pipe into the lcfl'er boiler I), for
the purpofe of replemlhing the great boiler L, when the
water in it begins to be almalt confumed. Now when
there is need of doing this, turn the cock E, fo that there
can be no communication between the force-pipe S and
the leder boiler D ; and putting in a little fire under the
fmall boiler B 2, the water will there grow prefently hot ;

and when it boils, its own fteam, which hath no vent out,
preffing on its furface, will force the water up the pipe H9

through K, into the great boiler L, and fo long will it run
till the furface of the water in the boiler D gets to be as low
as the bottom of the pipe H, and then the fteam and water
will run together, and by its iK<ile, and rattling of the clack
I, will give him that works the engine lufficicnt affurance

that the linall boiler hath emptied and difcliarged itfelf into

the greater one L, and carried in as much water as is then
necefiary ; after which, by turning the cock E again, you
may let new cold water out of S into the leffer boiler D, as

before, and thus there will be a conftant motion and a
continual fupply of the engine, without fear of decay or
diforder.

" Alfo, to know when the great boiler wants replenifhing-

or not, you need only turn the gauge-cock N, and if water
come out there is no need to replenilh it, but if fteam only
come, you may conclude there is want of water ; and the
like will the cock G do in reference to the lelfer boiler D,
(hewing when it is necefiary to fupply that with frefh water
from S ; fo that in working the engine there is very little

fkill or labour required : it is only to be injured by either a
flupid or wilful negle£l."

The engine above defcribed does not differ eflentially

from that reprefented in the print in the Philofophical

Traniactions, but it is more neatly put into form, and im-
proved in fome of the minor particulars. For inftance, the
original engine had only one boiler, and there was no means
of lupplying it with water, to replace the wafte occafioned

by the evaporation of the fteam, without (lopping the
adlion of the engine whenever the boiler was emptied to
fuch a degree, as to rifle the burning of the veflel. And
after the boiler was repleniftied, the engine could not begin
to work again, until that water which was introduced cold
was made to boil.

The engine which we have juft defcribed from the Miner's
Friend has a fubfidiary boiler, in which a quantity of water
is reduced to a boiling heat in readinefs for fupplying the
great boiler, and the power of the fteam raifed in the fub-

fidiary boiler is employed to force the water contained in

it into the other, or great boiler, which aftuates the engine

:

by this means the tranfpofition of the feeding water is not
only inltantly performed, but being at a boiling heat, it is

immediately ready to produce fteam for carrying on the
work. There is alfo another grand improvement in the

conftrudlion of this engine. His firfl engine was worked
by four feparate cocks, which the operator was obliged to

turn
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torn feparately at etery change of (Iroke ; and if he turned

them wrong, he was not only liable to damage the en fine,

but lie prevented its effeft, and loll a part of the operation
;

whereas in this lecond engine the communications are made
by the double Diding-valve, or regulator, as it has iinec been

called. This is a brafs plate, (haped like a fan, and moving
on a centre withiniide the boiler, fo as to Hide horizontally

in contact with the under furface of the cover of the boiler,

to which it is accurately fitted by grinding, and thus at

pleafure opens or flints the orifices or entries to the iteam-

pipes of the two receivers alternately. This regulator afts

with lets friction than that of a cock of equal bore ; and by
the motion of a fingle handle backwards, at once opens

the proper fteam-pipe from one receiver, and clofes that

which belongs to the other receiver.

The contrivance of the regulator has fince proved of

more confequence, as having been univerially adopted in the

cylinder engines.

Captain Savery, in the Miner's Friend, above referred

to, in addition to the defcription of his engine, enumerates

the following ufes to which it may be applied, and which

he defcribes rather fully, as follows; vis. lit, to raifc water

for turning all forts of mills ; 2dly, fupplying palaces, noble-

men's and gentlemen's houfes with water, and giving the

means of extinguifhing fires therein, by the water fo raifed
;

3dly, the fupplying cities and towns with water ; 4thly,

draining fens and marfhes; 5thly, for (hips; 6thly, for drain-

ing mines of water; and 7thly, for preventing damps in the

faid mines.

Dr. Harris, in his account of the fire-engine, fpeaks of

captain Savery as one that he was acquainted with, and a3

a perfon of great merit and ingenuity. He firlt mentions

another machine of Savery's, for rowing a fhip in a calm by
paddle-wheels placed at the veffel's fide, of which the cap-

tain publifhed an account in 1698; and it is worthy of

remark, that the fame kind of wheels, when aftuated by
improved fteam engines, is the only method, amongft an

infinite number of others, which at prefent has been found

to anfwer for rowing veffels. Dr. Harris, in proceeding

to the tire-engine, fays, " The other engine is for raiting

water by the force of fire, in which he has fhewn as great

ingenuity, depth of thought, and true mechanic (kill, as ever

difcovered itfelf in any defign of ihis nature." Notwith-

ftanding this, Dr. Defaguliers has endeavoured to take

away all the merit of the invention of the fire-engine from

captain Savery, as if he had merely copied it from the

marquis of Worcefter.

The account given by Dr. Defaguliers has been fo fre-

quently copied by different writers, that it is generally con-

fidered a^ correct ; and we therefore think it a piece ef

juttice to the memory of captain Savery, to fet his preten-

tions in a clearer light than has been generally done. The
doftor fays, " Captain Savery having read the marquis of

Worcelter's book, was the firll who put in practice the

raiting water by fire, which he propofed for the draining of

mines. His engine is defcribed in Harris's Lexicon, ( fee

the word Engine,) which, being compared with the mar-
quis of Worcelter's defcription, will eafily appear to have

been taken from bim, though captain Savery denied it

;

and the better to conceal the matter, bought up all the

marquis of Worceller's books that he could purchafe in

Paternofter-Row, and elfewhere, and burned them in the

prefence of the gentleman, his friend, who told me this.

He faid that he found out the power of (team by chance,

and invented the following (lory to make people believe it ;

viz. that, having drank a flafk of Florence at a tavern, and

thrown the empty flafk upon the fire, he called for a bafon

of water to walh his hands, and perceiving that the little

wine left in the fla(k had filled up the flalk with (team, he
took the flalk by the neck, and plunged the neck of it under
the furface of the watt r in the bafon, and the water of the

bafon was immediately driven up into the fla(k by the pref-

fure of the air. Now he never made fuch an experiment

then nor defigncdly afterwards, which I thus prove :

—

" I made the experiment purpolely with about half a

glafs of wine in a flafk, which I laid upon the fire till it

boiled into (learn ; then putting on a thick glove to prevent

the neck of the flalk from burning me, I plunged the mouth
of the flafk under the water that filled a bafon, but the

preffure of the atmofphere was fo Itrong, that it beat the

flafk out of my hand with violence, and threw it up to the

ceiling. As this mutt; alfo have happened to captain Sa-
very, if ever he had made the experiment, he would nut have

failed to have told fuch a remarkable incident, which would
have embellifhcd his dory."

This conclulion of the doftor's is altogether unphilofo-

phical, and does not at all invalidate captain Savery's account.

We know that the marquis of Worcefter gave no hint con-
cerning the contraftibility or fudden condenfation of Iteam,

upon which all the merit of the modern engine depends.

The marquis of Worcelter's engine was aftuated wholly
by the elaitic power of fleam, which he either found out,

or proved by the burfting of a cannon, in part filled with

water ; but he gave not the leafl hint that Iteam fo expanded
is capable of being again fo far contrafted in an inltant, as

to leave the fpace it occupied in a veflel in a great meafure

a vacuum. This grand difcovery was referved to captain

Savery, and his account of its accidental origin is not at all

improbable. The captain tells us in the Miner's Friend,

that he did not bring his defign to bear, until after a great

number of fatiguing inquiries : and he aftually erefted

feveral machines before he obtained his patent in July

1698. Many objections were made againft the grant of that

patent being paffed ; but in the hearing of thefe objeftions,

the difcovery of the marquis of Worcelter's prior claim was
not mentioned : and, indeed, it is certain that the account
given in the Century of Inventions could not inftruft a

perfon who was not fufficiently acquainted with the pro-

perties of iteam to be able to invent the machine himfelf.

Defaguliers feems to have been too hafty in concluding

that the captain had never made fuch an experiment as that

of the wine-flafk, becaufe, in the fingle inltance in which he

tried it himfelf, he found the effeft of the condenfation took
place in a much higher degree than reported by the captain.

It is not difficult to conceive that a very fmall difference in

the heat of the fteam which filled the flafk, and other circum-

ftances, might create the whole of the difference in the

refult. And, on the whole, there is no reafon to hefitate

in believing that the captain aftually took his hint of the

condenfation of fteam from fuch an accident, and being

of a very mechanical genius, he would naturally turn his;

thoughts towards the confideralion of fuch a power ; and
the moll obvious application of it would be to a machine on

a conftruftion fimilar to that defcribed by the marquis. Or,
if he really had been acquainted with, and confidered the

marquis's engine, he would eafily fee that the new principle

of condenfation might, with great advantage, be combined

with the former, and thereby produce an effeft more power-

ful than either of them could do alone. The only thing in

the doftor's account which cannot now be difproved is,

that captain Savery deftroyed the marquis of Worcester's

books. Even if this is true, it may be accounted for

;

the captain mull, firft or laft, have become acquainted with

what had been before made public by the marquis of Wor-
F 2 cefter a
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seller ; and after having in his books fpoken of his invention,

and his new power or caufc of motion, and finding the

marquis's inventions to be but little known, lie might be

tempted, in order to fecure the whole credit and expected

advantage to himfelf, to buy up the marquis's books and

burn them. But the grounds tor this aflertion are very

flight, and will never prevent the conclufion, that the

great principle of obtaining force from the preflure of the

atmofphere, by the condenfation of the lleam of boiling

water, was a difcovery for which we are indebted to captain

Savery, who had alfo the merit of firit reducing it to prac-

tice in a moil complete manner, in combination with the

prior difcovery of the marquis.

M. Amontons' Fire-Wheel.— The French writers who
have treated of the (team-engine, feldom fail to mention Pa-

pin and M. Amontons as the firit inventors of the method of

raifing water by fteam, and fpeak of Savery as a perfon who
put their ideas in execution, and brought them to perfection :

we think it right on this account to State what was done by

M. Amontons and Papin, although the attempts of the latter

to employ the force of fteam are not entitled to any notice,

either from their originality, or from their real merit. It is

probable, that the news of the patent granted to Savery in

1698, for raifing water, and occafioning motion to mill-

work by the impelling force of fire, excited the attention of

the French academicians, before the means by which it was

to be accomplished were made public, fo as to be known

abroad, and that they were thus induced to attempt the

fame thing ; for in June 1699, which is the fame month that

captain Savery (hewed his machine at work before the Royal

Society, M. Amontons delivered a memoir to the Royal

Academy of Sciences at Paris, entitled " A commodious

Way of fubftituting the Action of Fire inftead of Men and

Horfes to move Machines."

This may be regarded as the firit attempt to produce a

circular motion by the means of fire, otherwife than by the

aeolipile, or the fly of a fmoke-jack : but as the motion of M.
Amontons' wheel was to be produced by the alternate dila-

tation and contraction of air, and not of the fteam of boil-

ing water, it is nothing in common with Savery's machine,

except that the firft caufe of motion is that of fire.

M. Amontons' fire-wheel, as he called it, confiits of a

number of clofe buckets, or chambers, placed in the circum-

ference of a hollow wheel, and communicating with each

other by valves opening in one direction ; and a fufficient

quantity of water is put into thefe buckets to fill about

one half of the number : another circle of fimilar buckets,

but of larger dimenfions, are placed on the outfide of the

circle of the former buckets ; thefe large buckets contain air,

and each one has a pipe condufted from it to one of the water-

buckets which are nearer to the centre : a part of the circum-

ference ef the wheel, which is about the level of the centre,

is expofed to the fire of a furnace, fo that each air-bucket

that pafles will be heated ; and alfo the lower part of the

wheel is immerfed in a ciftern of cold water, fo as to cool

the fame bucket again. The action of the machine may
cafily be underftood. The air contained in the large bucket

which is oppofite the fire becomes heated and expanded, and

by the pipe of communication it enters into that water-

bucket which is at the lower fide of the wheel, and preffing

upon the furface of the water therein, caufes it to mount

up through the other chambers, in the direction in which

the valves open from one chamber to the next ; the water,

being thus accumulated in the chambers at one fide of the

wheel, will give it a preponderating power to turn round upon

its axis. This motion brings another air-bucket oppofite to

the fire, and the air therein expands in its turn, and again

elevates the water in the interior chambers as mucli as it

had defcended by the motion of the wheel ; a continual

lucceffion is thus kept up, and the air-buckets which have
palled the lire defctnd into the cold water, and the air ii

thereby cooled and reduced to its former bulk. By the

communication with the water-buckets, the prellure of the

expanded air is removed from within them, and puts then,

in a fituation to repeat their aftion.

Thr; machine is ingenious, and if a better application of
fire, by rarefying water into iteam, had not been difecvered,

it is poflible that the invention of M. Amontons might
have been further profecuted. From his computations 1'

would appear, that the machine he propofed would act with
a conliderable power ; but as he exhibited no working model,
or actual trial, it was never proved that the machine, if put
into practice, would be capable of producing any thing near
the effect promifed by his calculations. Leupold, in hi3

" Theatrum Hydraulicarum," 1724, propofed an improved
form of this fire-wheel ; and (team-engines have been fince

made with mercury, or fluid metal, contained within a hol-

low wheel, which is to be always kept on one fide with the
mercury by the force of the iteam : they have not been
found to equal other modes of applying the force of (team.

Such of our readers as are curious to know more of the

construction of M. Amontons' machine, can confult the ori-

ginal memoir ; and they will alfo find a full account of it,

with a figure, in Martin and Chambers's Abridgment of
the Philofophical Hiftory and Memoirs of the Royal Aca-
demy of Sciences at Paris, vol. i.

Papin's Pretenfwns to the Invention of the Steam-Engine.—
M. Papin, to whom the French attribute the invention of
the (team-engine, was a doctor of phyfic, and profeflor of
mathematics at Marpurg, in Germany, and in 1680 he was
elected a fellow of the Royal Society of London. In the
following year, and whillt in London, he invented and pub-
lished a method of diflblving bones, and other animal fohds,

in water, by confining them in clofe veffels, which he called

digefters, and which he made Sufficiently itrong to retain

the Steam and prevent all evaporation, fo as to acquire a
great degree of heat. About the fame time Dr. Hooke,
the moll inquifitive experimental philofopher of that in-

quifitive age, obferved that water could not be made to ac-

quire above a certain temperature in the open air, and that

as foon as it begins to boil, its temperature remains fixed, and
an increafe of heat only produces a more violent ebullition,

and a more rapid wade. Papin's experiments with his di-

gefter rendered the elaftic power of Steam very familiar to
him, and when he left England, and fettled as profeSTor of
mathematics at Marpurg, he made many attempts to em-
ploy this force in mechanics, and even for raifing water.

By his own account, it appears that he had made fome
experiments with this view in 1698, by order of Charles,

landgrave of HeSTe, but without effecting any thing. This
is all the reafon the French have to confider him as the firft

inventor of the fteam-engine. Nine years after Savery'6 pa-

tent he publifhed an account of his invention, in a traft, en-

titled " Ars nova ad aquam ignis adminiculo efficaciffime

elevandum"—" A New Method of raifing Water by the

Force of Fire," printed at CafTel, 1707. This machine,

which is defcribed in Belidor's " Architecture Hydraulique,"
vol. ii. does not eSTentially differ from that of the marquis of
Worcefler, but is far lefs perfect than Savery's : it works
wholly by the repellent power of fteam : the only advantage

is, that the receiver being made cylindrical, the fleam is fe-

parated from the cold water by a floating piiton, and that

the water is made to flow in fome degree constantly, by being

thrown into a large air-veflel. In this publication, Papin

admit*
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admits that he had feen a draft of Savery's engine, but fays,

that in the year 1698 he made a great number of experiments,

by order of his ferene highnefs Charles, landgrave of Hcfle,

in order to raile water by the force of fire, which he com-

municated to feveral perfons, and particularly to M. Leibnitz,

who anfwercd, that the fame thought had occurred to him-

felf. He alfo acknowledged that captain Savery was about

that time working upon the fame fubjeft in England, and that

Savery had firlt publifhed the fruit of his refearcheg ; that

from 1698 the affair had lam dormant till the year 1705,

when he received a letter from M. Leibnitz, then in Lon-

don, which contained a draft of captain Savery's engine, and

delired Papin's opinion upon it. On fhewing this draft to

the landgrave, he ordered Papin to relume the work, and

perfeft the inventions which he had begun ; and which Papin

then publiihed, not with a view to make it fuppofed that

captain Savery had taken the thoughts from him, but to fhew

the world its obligation to the landgrave, in having jirjl

formed a defign fo ufeful, and in having brought it to its

prefent degree of perfection ; and he labours much to fhew

that his engine is preferable to that of captain Savery. Al-

though we mult allow Dr. Papin to compliment his patron

and himfelf upon the fuccefs they met with, after encoun-

tering many unforeseen difficulties and experiments, which

fucceeded, as he tells us, quite contrary to their expectations,

yet it cannot be allowed that Papin's experiments in 1698

were the firlt, becaufe the marquis of Worcelter's publication

was earlier by no lefs than thirty-five years ; nor were they

probable to have been fo early as Savery's beginning, fince

we cannot fuppofe that he would be at the expence of a pa-

tent, without fome previous experiments to confirm his fpe-

culation, or that he could bring his engine to the degree of

perfection in which he exhibited it to the Royal Society on

the 14th of June, 1699, in lefs than a year, at a period when
workmen were not ready or ikilful in the execution of fuch

machines as they now are in this country.

We have copied the figure of Papin's engine from Belidor,

that our readers may be able to compare it with captain Sa-

very's, and judge of the authority upon which M. Boflut has

faid in his Hydronamique, that the iirft notion of the lteam-

engine was certainly owing to Dr. Papin, who had not only

invented the digefter, but had, in 1695, publifhed a little

performance delcribing a machine for raifing water, in

which the piltons are moved by the vapour of boiling water,

alternately dilated a;:d condenfed. Now the fadt is, that

Papin's publication on the fleam-engine was in 1707, in

which he concedes the invention to Savery. He had occa-

fionally before that publifhed feveral inventions in the Acla
Eruditorum, in which cylinders and piltons were to be em-
ployed, but they were not intended to be worked by fleam,

but by gunpowder and air, as we fhall fhew hereafter.

Description of Papin's Engine.—The intention of Papin's

fleam-engine was to turn a water-wheel by a dream of water

iffuing with violence from an aperture or jet, the force of

fleam being employed to throw the water into an air-vefTel,

from which it was to iflue by the re-aftion of thecomprefied

air. A fpheroidical veflel, A, {Jig. 2.) of which the longed
axis is fuppofed to be 26 inches, and the leffer axis 20 inches,

is placed in a furnace, fo that the fire can furround every

part : this veflel or boiler, which is made of copper, mould
be two-thirds full of water, which is introduced by a tube
B : a fiphon, C D, communicates from the boiler A to a

cylinder G H, of 20 inches in diameter, and about the

fame in height, which performs the office of the barrel of a

pump, and in which plays a copper pifton, ST, ir. de hol-

low within, that it may float upon the water : the bafe of
this cylinder, which has no bottom, is joined to the extremity

of a curved tube, I K O, which goes through the bottom
of another cylinder, M N, of three feet in height, and 23
inches diameter, which is clofed at all parts, fo that the air

cannot enter. A veflel Y, made like a funnel at the top,
is adapted to the tube I K O, and fcrves to introduce water
into the body of the pump G H, beneath the pi-ton S T,
which water can never rife above the pifton. A cock at E
alternately opens and fhuts the communication through the
fiphon C D, between the boiler A, and the body of the pump
G H. When the communication is open, the fleam formed
in A paffes into the upper part of the body of the pump,
and prefles the piiton, which difplaces the water : this water
cannot return into the veflel Y, becaufe a valve at R prevents
it ; it therefore rifes by the tube I K O, and difcharges
itfelf into the cylinder M N, where it fills a part of the
fpace occupied by the air contained in that cylinder, which,
in conlequeuce, acquires a great elalticity.

As foon a? the piiton is arrived at the bottom cf the body
of the pump, the cock F is to be (hut, to flop the paffage
of the iteam, and another cock, P, at the top of the body
of the pump, is to be opened, to permit the efcape of the
fleam which has performed its office ; then the weight of the
water with which the veflel Y is always filled, opens the valve

R, and introduces itfelf into the body of the pump G H,
and makes the pifton S T to rife up again : the water con-
tained in the tube K O is not to be confidered in this efFeft,

becaufe a valve at K prevents it from defcending. When the
water which is introduced into the body of the pump it

come to an equilibrium with the water in the vefTel Y, the
cock P is to be fhut, and E is to be opened ; the fleam
comes again to prefs on the pifton, which it forces to de-
fcend, and, as in the former inftance, expels the water
through the tube K O into the cylinder M N, where it

cannot introduce itfelf without furmounting the refiitance

arifing from the elalticity of the air of which it comes to
occupy the place.

The cylinder M N, which is three feet high, can contain
about 86 cubic feet of water, or about 2.86 cubic feet at

every foot in height ; therefore, when it is filled to within
two feet of the top, the air will be reduced to occupy only
one-third of the fpace in which it was at firft fhut up, and
it will have acquired an elalticity capable of making it fuf-

tain a column of water of 64 feet, in addition to the 32
feet with which it is in equilibrium in its ordinary flate of
compreffion : under thefe circumflances, if the cock Q is

opened, the water will fly out, at the firft inftant, with the

fame velocity as if it was 64 feet high in the cylinder M N ;

but by degrees, as the water pafles out, it will be driven

with lefs velocity, becaufe the air occupying a greater

fpace, its elalticity diminifhes : but according to Papin's

flatement, there fhould always be at leaft a foot of water in

the cylinder, and the air, in its fmallefl condenfation, fhould

not occupy more than two-thirds of the fpace which it oc-

cupies in its natural flate ; and in that cafe it will have a

fufficient preflure to fuftain a column of 16 feet of water.

M. Papin's machine is, on the whole, far inferior to the en-

gine of captain Savery, as it wants the advantage of the grand
principle of condenfation, and is only a return to the marquis

of Worcefter's idea : it cannot therefore be called an improve-

ment on Savery's, although it muft be allowed that thelepa-

ration of the hot fleam from the cold water by a diaphragm,

pifton, or float, is aconfiderable improvement on the marquis

of Worcefter's, and would be alfo an advantageous addition

to Savery's, if the condenfing water could be as well applied

to run down the outfide of a cylindrical veflel as an oval one.

Long after Papin's publication, fome Englifh engineers

made this addition to captain Savery'g engine, and attempted

to
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to introduce it in oppofition to the cylinder or atmofpheric

engines, of which we lhall hereafter (peak ; but the con-

sumption of fuel wa it to balance the advantage of

fimplicity in thi ftruftureol the engine.

Captain Savery mult have been employed a confiderable

time with his machine prior to the 14th of June 1699, and

even previous to his patent, as may be inferred from his

Miner's Friend, printed in the year 1 702, where, in his

addrefs to the Royal Society, he fays, that fince the time

he exhibited his model to them, " I have met with great dif-

ficulties and expence tn inltruft handicraft artificers to form

my engines according to my delire ; but my workmen, after

much experience, are become fuch mafters of the thing, that

they oblige them (elves to deliver what engines they make me
exactly tight, and fit for fervice, and as fuch I dare warrant

them to every body that has occafion for them."

In his addrefs to the gentlemen adventurers in the mines

of England, he fays, that the frequent diforders and cum-

berfomenefs of water-engines then in ufe " encouraged me to

invent engines to work by this new force ; that though I

was obliged to encounter the oddejl and almoft infuperable

difficulties, I fpared neither time, pains, nor money, till I had

absolutely conquered them."

Application of Savery' s Engine, and its DefeSs.—Refpeft-

ing the real ufe which was made of captain Savery's in-

vention, it appears that a number of fmall engines were

erefted, under the authority of the patent, for the fupply of

noblemen's and gentlemen's feats in different parts of Eng-

land, and for fuch purpofes they fucceeded very well ; but for

the fupply of towns, and the drainage of mines, where great

quantities of water, and great perpendicular prefTures were

required, they were not well adapted. With refpeft to the

raifing water for turning mills, an application which readily

fuggefted itfelf to the ingenious inventor, we do not think

it was ever attempted, for at that period there were fcarcely

any mills which could have ftipported the expence of the

ereftion, and maintenance of fuch engines, even where coals

were cheap.

For the drainage of fens they were not well adapted, be-

caufe the height to which water is moft generally required

to be raifed in fuch cafes is fmall, and the quantity very

great ; on this account feveral engines would always be

wanted for one drainage, and a great part of the power
would be loft, becaufe the perpendicular height would be very

much lefs than the height to which the atmofphere would
raife the water. To (hips we may conjefture that they never

were applied, and this reduces their ufe to a very fmall

compafs.

The principal rcafons why they could not be fo generally

employed in mines as the captain was led to expeft, and

which he laboured to bring about, was, that the working
part of the engine mult neceffarily be placed from 22 to 26

feet above the bottom of the mine ; 3nd if, by any accident,

the water fhould happen to rife above that level, the engine

would be drowned and irrecoverably loft, without fome other

engines to recover it.

As the power of fuftion in this engine cannot extend

more than 26 feet, the reft of the perpendicular lift mult

be obtained by the expanfive force of the fteam ; and for

every $$ or 34 feet of altitude of this column, a preffure

equal to the atmofphere mud be exerted on the infide of the

boiler and receivers, tending to burft them open.

It is not found practicable, in conftant work, to force

the water by fteam of more than three atmofpheres' preffure,

or about 67 feet above the engine ; and this limits the whole

power of an engine, on Savery's plan, to about 90 feet.

On this account it would require a feparate engine for

every 14 fathoms of the depth of a mine, and they muft
raife from one to another ; but if any one engine is de-
ranged, the reft mult Hop lik> .

Another difficulty was in the quantity of water which
could be raifed with fafety : the lizr- of his largelt boiler did
not exceed 30 inches diameter, and the capacity of the re-
ceiver could be but fmall ; and, therefore, the generality of
mines would require more than one engine at the lame level.

The charge, trouble, and difficulty, attending fuch a num-
ber, would naturally prevent their introduction, even in

cafes where they would really have been of great fervice.

Add to this, the confumption of fuel 111 Savery's engines
was enormous, compared with the modern engines; and
they were always in danger of blowing up, particularly

when they were employed to raife water to any confiderable
height.

Suppofe, for inftance, the water is to be raifed 100 feet ;

25 may be done by fuftion, and the remaining 75 feet mud
be lifted by the force of the fteam. To effect this, the
preffure within the veflel muff be more than three atmo-
fpheres ; and it will be feen by our table, that every fquare
inch of the interior furface of the boiler and receiver will

be preffed with a force of more than 32 pounds, tending to
burft them open. This moderate height will, therefore,

require very ftrong vellels, and all the joints mult be made
with the greateft care ; for although it is true that the pre"f-

fure is much lefs than is ufual in pumps, and other hydraulic
machines, in which there is a greater column of water, yet
there is much greater danger of the veflels being burft by
fteam of fuch great elalticity, than by an equal preffure of a
column of water ; becaule the force of the iteam is always
liable to be fuddenly increafed to a very great extent, on
any acceffion of the heat ; and the heat alfo tends to weaken
the vellels, particularly the boiler, which fooner or later

mult be reduced in thicknefs at the bottom, and will then)

burft.

According to Mr. Dalton's experiments, from which we
have formed our tables of the expanfive force of fteam, it

mull be heated to a temper .ture of 287 of Fahrenheit's
thermometer, before it can overcome a column of water of

75 feet in altitude ; and as this fteam mull come immediately
in contact; with the furface of the cold water in the receiver,

which is perhaps as low as 40 , the condenfation of the
fteam is exceffive for fome time, and mult continue until the
furface of the water acquires nearly the fame temperature as

the fteam ; which, however, it will foon do, becaufe the
heat is tranfmitted downward very (lowly in fluids. When
the furface of the water is fufficiently heated, the fteam,

which before was condenfed as fait as it came in contaft with
the water, will begin to prefs upon the water ; and as the heat
and elalticity increafe, it will lift the column. But when it

has expelled any of the water from the receiver, a new fource
of condenfation is produced, from the cold furface of that

part of the receiver which was before filled with the cold
water ; and this condenfation will be even more rapid than
the former, becaufe the veffel, being necelTarily made of
metal, will tranfmit the heat more rapidly than the water
did, and delay the procefs of forcing out the water until

the interior furface of the receiver is made as hot as the
fteam. Captain Savery feems to have been fully aware of
this, as he fays in the " Miner's Friend," that you may
fee on the outfide of the receiver how the water goes out,

as well as if it was tranfparent ; for as far as the fteam is

contained within the veflel, fo far it is dry without, and fo

hot as fcarcely to endure the leaft touch of the hand ; but
as far as the water is, the faid veffel will be cold and wet
where any water has fallen on it, which eold and moiiture

vanifl}
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V&nifh as fad as the (loam, in its defccnt, take; the place jection-water, until they approach to an equality of tern-

wf the water. Alio, In- lavs, the force of the fleam prelles pcrature. This being the cale, it will eafily be feen that

upon the furface of the water, which furface, being only the degree of condensation which can be obtained within

heated by the fleam, it does not condenfe. the receiver will be in a ratio to the coldnefs and quantity of

Improvement upon Savery'i Engine.—The rapid condenfa- the injection-water; but the quantity required for injection

tion which mull take place, when fleam of a great elaltic is far lefs than when applied on the outlide of the receiver,

force is brought into immediate contact with tin- water, is

an infuperable bar to the railing of water to any confider-

able height, on Savery's plan. The moll obvious improve-

ment was to employ a cylindrical receiver, with a floating

piflon, in the manner of Papin's : but this was only a

partial remedy, bocaufe the condenlation from the fides of

the veflel Itill took place ; and it was not until the pilton

was made to fit exactly into the cylindrical receiver, and

the water kept out of it altogether, that the fleam-engine

was rendered an efficient machine. But this change, which

bocaufe the. receiver will not tranfniit the heat of the fleam
through it fo quickly, but the water mult run down the

outlide of the receiver, and defcend into the well, without
being much warmed, and without having extracted much
heat from the lleam within.

The next improvement in Savery's engine was the addi-

tion of the fafety-valve to the boiler. This was invented

by Papin for his digelter, to permit the fleam to efcape
from the boiler into the open air, when it arrives at fuch a
degree of prefTure as to endanger the rupture of the veflels.

was invented by Newcomen, introduces much complexity The fafety-valve, which is fhewn in the figure of Papin's

into the work. It becomes neceflary to have a leparate

receiver, with a pilton, or, in other words, a pump, to raife

the water, and alio machinery to communicate the motion

of the lleam-piflon to that of the pump. The Simplicity of

Savery's engine, and the certainty of its adtion, rendered it

very delirable to obviate its defects fo far that it could be

employed for mines, even after the more perfect engines pleafure, according to the ftrength of fleam which is re-

engine, Jig. 2, is nothing more than a valve opening out-
wards, and well fitted to dole an aperture which is made in

the top of the boiler, and is kept (hut by a weight or a
lever, which is loaded with a weight, capable of Aiding
upon the lever in the manner of a lteelyard ; fo that the
prefTure of the weight upon the valve can be regulated at

were introduced. To avoid returning to the defcription of

Savery's engine, we fhail give a brief account of thefe at-

tempts, before proceeding to the other engines.

The firft improvement of Savery's engine was to intro-

duce a fmall jet of cold water iiito the iiifide of the receiver,

to perform the condenfation, intlead of throwing cold water

upon the outlide of .he receiver : by this means a more per-

fect condenfation is obtained, and with a lefs wafle of cold

water than by the original plan. The water is conveyed by
a fmall pipe, which branches out from the great forcing-

pipe, and enters into the receiver, where it turns down, and

terminates with a ball, perforated in all directions, like the

fpout of a watering-pot, fo as to difperfe the water in a

fhower within the receiver. A cock is placed to (top the

communication at pleafure ; and this cock is opened to ad-

mit the cold water, when the fleam is to be condenfed.

But it mull be obferved, that water cannot enter through

this cock into the receiver the firft lnflant that it is opened,

becaufe the prefTure of the water in the force-pipe mult be

lefs than that of the (team within the receiver, and, therefore,

the injection will not commence until after the (leam-cock

is (hut, and then the condenfation, or lofs of heat, which

quired : but, in all cafes, it mull be loaded fo as to permit
the fleam to lift it up and efcape, when it arrives at a prcf-

fure which would endanger the boiler or receiver. With
a view to Strengthen the boiler, hoops and internal radiating

bars were tried, according to the idea of the marquis of
Worceller ; but this was found of very little fervice, be-
caufe, on account of the condenfation of the fleam, it is

much better to divide the mine into engines of from 70 to

80 feet lift, according to captain Savery's firft proposition,

than to attempt uling lteam of that degree of elasticity,

which will require any fuch precaution.

In the Philofophical Transactions, N° 461, there is an
account of a new way of producing fleam of a great pref-

Sure. The boiler confilts of an inverted conical veflel of
iron, to the bafe or upper part of which a cloSe and itrong

copper-head or hemifphere is joined by rivets all round :

the lower part, or cone, is fet in a reverberatory-furnace, to

receive a fufficient heat from the flame to make it red-hot.

The water is introduced into this boiler in a number of
fmall dreams, or jets, which are injected into it by a pipe,

which defcends through the cover, or fpherical top, of the

boiler ; and in the middle of the cone Several Spouts are fixed,

always takes place within the receiver from the coldnefs of radiating from it like the arms of a wheel : the pipe mult

the water, will very foon diminifh the heat, and conse-

quently the prefTure of the fleam fo far, that it will no longer

balance the prefTure of the fame column of water, which

it had jult before lifted into the force-pipe. This being

the cafe, the injeiftion-water begins to run, and falls in a

(hower through the (team contained in the receiver. The
fudden effect of this fhower to produce the condenfation is

really Surprifing. The injeftion, being a portion of the

fame water which has juft before quitted the receiver, muft

have the fame temperature as that which was then in contact

with the (team ; and the difference in the rapidity of the

condenfation anSes only from the difperfion of the water

into drops. When the cold water is contained in the lower

part of the veflei, the furface only of the water is expofed

to the fleam, and Soon becomes So heated that it will not

condenSe with that great rapidity which it does at firft.

On the other hand, a quantity of water difperfed in drops

will be completely expofed to the lteam, and will take up
therefrom, in an mltant, as much heat as will reduce the

temperature of the lteam, and increale the heat of the in-

8

be carried up above the boiler, fo as to have a column of a

fufficient height to overcome the prefTure of the (team, and
alfo enter into the boiler with a confiderable force ; and by
the radiating Spouts it is difperfed in a Ihower upon the

interior furface of the iron cone, and is thus converted into

fteam, which flies up to the copper-head, and is carried off

by a pipe to the engine. The inventor propofed to make
the tube with the radiating fpouts to revolve, for the purpofe

of distributing the water more completely ; but he probably

never tried the experiment, or he would have Sound that

the boiler would have been Soon deflroyed by the rapid

oxydation of the iron which muft take place from throwing
water upon it when red-hot ; and copper would have melted.

In 1717, Dr. Defaguliers made an engine on Savery's

plan in an improved form. He fays, that in confidering

Savery's engine with Dr. Gravefande, they thought there

was a great wafle of fteam, by its conftantly actirg upon the

receivers without interniiffion, the fteam becoming uSelefs

until it had heated the Surface of the water in the re-

ceiver, and alio to a certain depth below the Surface : but

if
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if it were fo contrived, that after the fteam had preH'cd up

one receiver full of water, inltead of being thrown into

another, it (hould be confined in the boiler till the receiver

was refilled by the atmofphere, and thus turned upon the

water, the iteam would (lave acquired fo much force from

its confinement, that it would prefs fuddenly upon the fur-

face of the water, and difcharge a confidcrable portion of it

even before it had heated the furface. In purfuance of this

idea, they had a model made which could either be ufed

with one or two receivers, and found, on experiment, that

one receiver could be difcharged three times in the fame

time that two could be difcharged once. They alfo learned

that captain Savcry had made an engine at Kenfington

with only one receiver, which afted very well. Defa-

guliers then made feveral engines with a fpherical boiler,

provided with a fafety-valve, and a receiver of about one-

fifth of the capacity of the boiler, and of a cylindrical

figure, tall, and of fmall diameter in proportion. The
fteam and the injeftion-water were alternately admitted

into the receiver at top through a double-pattaged cock,

the handle of which being turned towards the boiler, ad-

mitted Iteam ; or, being turned towards the force-pipe,

admitted the jet of cold water ; but only one of thefe paf-

fages could be open at the fame time. The fmall branch

from the force-pipe which conveyed the injeftion-water to

the double-paflaged cock, had another cock in it to adjuft

the aperture, and regulate the quantity of water which

fhould flow into the receiver. The fuftion-pipe and force-

pipe were the fame as Savery's ; but the valves were con-

veniently fituated, fo as to be readily acceflible when they

required repairs. Dr. Defaguliers tells us that he made

feven of thefe engir.es : the firft was for the czar Peter the

Great, for his garden at St. Peterfburgh, where it was fet

up. The boiler of this engine was fpherical (as they were

all in his way where the Iteam was fo much ftronger

than air), and held between five and fix hogfheads ; the

receiver held one hogfliead, and was filled and emptied four

times in a minute. The water was drawn up by fuftion,

or the prefTure of the atmofphere, twenty-nine feet high out

of the well, and then prefled up eleven feet higher. The
pipes were all of copper, but foldered to the fuftion-piece

with foft folder, which held very well for that height ; but

he did not venture either upon a greater quantity for that

height, or a greater height for that quantity ; for if the

quantity was larger than above, the boiler mult have been

greater, and the fteam of the fame force would have had a

greater furface to aft upon, which might have burft the

boiler, or would have required it to be made much thicker.

Another engine of this fort, which he put up for a friend

in 1730, drew up the water twenty-nine feet from the well,

and then it was forced up by the preffure of the fteam

twenty four feet higher, into a ciftern holding about thirty

tons, placed at the top of a tower, in order to run down
again through a pipe or conduit, and play feveral jets in

the garden. But fometimes, no jets being played, the

water was difcharged at the height of fix or eight feet out

of the force-pipes to fill the ponds and water-meadows in

dry weather, which it did with a lefs itrength of ltream

than what drove the water into the tower ; or if the fame

fteam wa6 kept up, it would make eight or nine ftrokes in

a minute, infteadof about fix, as when the water was driven

up into the ciftern. Upon the fafety-valve there was a

fteelyard, the place of whofe weight (hewed the ftrength

of the fteam, and how high it was capable of raifing water ;

but when the weight was at the very end of the fteelyard,

the fteam, being then very ftrong, would lift it up and go
out at the valve, rather than damage the boiler. Twenty-

five years after this engine was made, a man, who wa»
entirely ignorant of the nature of the engine, without any
inltruftions, undertook to work it ; and having hung the
weight at the farther end of the fteelyard, in order to
colleft more fteam, to make his work the quicker, as

alfo a very heavy plumber's iron upon the end of the
fteelyard, the fteam not being able to lift the fafety-valve,

the fteelyard, loaded with all this unnfual weight, burft the
boiler with a great explofion, and killed the poor man who
flood near with the pieces that flew afunder.

Thefe accounts (hew how high, and in what quantity,
this kind of fire-engine can fafely raife the water. About
as much fire as a common large parlour-fire was fufficient

to work this engine, and raife fifteen tons per hour ; fo that

if the ciftern was kept full, the jets could be made to play
to entertain friends at any time, and then a man being fent

to light the fire under the boiler, the engine would raife

water to fupply the jets before the ciftern was empty.
M. De Moura, of Portugal, fent an engine to the Royal

Society upon the principle of Savery's, but provided with
apparatus to make it felf-afting, and to open and (hut the
valves at the proper inftant. The receiver, boiler, (team-
pipe, and injeftion-cocks, are the fame as we have before

defcribed, together with the fuftion and forcing-pipes, and
their valves. What is peculiar to this engine is, a float

within the receiver, compofed of a light ball of copper,
which is not loofe therein, but fattened to the end of an
arm or lever, which is made to rife and fall by the float,

while the other end of the arm is fixed to an axis, and con-
fequently, as the float moves up and down, the »xis is

turned round one way or the other. This axis is made
conical, and pafles through a conical focket, which is fol-

dered to the fide of the receiver, and upon that end of the

axis which projefts beyond the focket ; and, therefore, at the
outfide of the receiver is fitted a fecond arm, which is alfo

moved backwards and forwards by the axis, as the float

rifes and falls. By thefe means, the rifing and falling of

the furface of the water within the receiver communicates
a correfpondent motion to the outfide, in order to aftuate

the reft of the gear, which regulates the opening and (hut-

ting of the fteam and injeftion-cocks. A fmall ciftern is

foldered to the outfide receiver, and, being kept full of water,

furrounds the joint, or conical focket, through which the

axis of the float pafles : this keeps the axis and focket air-

tight. The ciftern is conftantly kept full of water by
means of a fmall leakage from the force-pipe, through a
wooden peg, and the drops are condufted by a packthread
down to the ciftern. A fmall weight is applied to the arm
on the outfide of the receiver, to counterpoife the float

within ; alfo upon the fame arm is a Aider, which being

fet nearer to, or farther from the axis, will rife or fall a
greater or lefs fpace, as may be required ; when the float

within rifes or falls, and the Aider can be fattened by a
fcrew at any part. A chain is attached to the Aider, and
gives motion by means of a (horter chain to a balance, or
tumbler, which moves on an axis, and opens and (huts the

cocks. The firft-mentioned chain pafles over two pullies,

fupported by two arms, that are faftened to the fide of the

receiver, which give a chain a proper horizontal direftion : in

order to move the balance to the end of the chain, a
weight is fattened fufficient to raife the balance to a perpen-
dicular pofition, and alfo to overcome the friftion of the

float, and its axis with the pullies and chain.

The balance moves upon an axis, which is fupported in

pieces projefting from the receiver ; and it has three arms,

one of which applies with a roller to the handle of the

fteam-cock, a fecond afta upon the lever of the injeftion-

4 cock,
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cock, and a third fhort arm liai a piece of chain, to

link it to the cluin before-mentioned, at the part where thi

fame extended horizontally between the two pnllies. The
arms, which aft upon the cocks, are fo placed, as to (hut

the (team-cock the moment before the injeftion is opened,

and met ver/a.

To put the engine in motion, prefs down the arm of the

axis, which raifes the float within the receiver, and the coun-

ter-weight of the chain will bring the balance over to the

right fide, and in it-; motion will open the llcam-cock, and

Ihut the injeftion-cock : alfo open a fmall gauge-cock \

top of the receiver, that the air may be difcharged by
the entrance o( t e (team into the receiver. This being

done, (hut the air-cock, and let go the arm of the balance:

the weight at the end of the ch;.in will bring over the balance

to the left, and in its motion will (hut the (team-cock and open

the injeftion-cock, to admit a fmall jet of cold water into

the receiver, which prefentiv condenfing the Ream into water,

in a great meafure leaves a vacuum in the receiver. In this

fituation the preflure of the atrrofphere will caufc the water

to mount through the fuftion-pipc into the receiver, where,

as its furface riles, it makes the float afcend, and deprefiing

the arm on the outfide of the receiver, draws the chain and

raifes the balance, till it has parted the perpendicular, when
it will fall over fuddenly by its own gravity : in falling, the

roller of one of its arms take; hold of the handle of the

Iteam-cock, and opens it, whillt the other one (huts the in-

jeftion-cock. This fall of the balance takes place when the

receiver is almoft filled with water, and the balance cannot

return till the furface of the water therein fnbfides, and fuflfers

the float to defcend. This takes place as foon as the fleam

ceafes to be condenfed by the cold receiver, and acquires

fufficient elallic force from its heat to till the receiver and

drive out the water from the forcing-pipe. When the furface

of the water defcends the float finks, and fuffers the counter-

weight to draw up the chain. By the fhort chain it draws

the balance beyond the perpendicular towards the left,

when it falls of its own accord ; and in falling, the one arm
takes hold of the handle and (huts the (team-cock, whillt the

other opens the injeftion-cock, as before.

In the " Machines approuvees par I' Academic for 1744,"
is a defcription of an engine by M. Genflanes, which very

clofelv refembles M. De Moura's, but is more completely

defcribed.

Mr. Blakey's Engine on Savery's Principle.—Long after

fteam-engines fuperior to Savery's had become general, an

ingenious engineer, Mr. Blakey, made many attempts to

introduce Savery's engine in an improved form. He obtained

a patent in 17(16, from the fpecification of which it appears,

that his improvement was to employ oil floating upon the

furface of the water in the receiver, to form a pillon or difk

between the hot fleam and the cold water, to prevent the

(learn being condenfed as foon as it touches the furface of

the water ; or air was to be admitted into the receiver for

the (ame purpofe. In this cafe, two receivers were to be
afed, one in the fame fituatio:i as Savery's, which was to

receive the air ; and the hot (team, when admitted into it,

forced the air to defcend by a pipe to the fecond receiver,

which was at the bottom of the well, and expel the water

therefrom, and elevate it in the force-pipe. By this means
he hoped to prevent the (team coming in contaft with the

water, and avoid the condenfation.

Mr. Blakey afterwards made fome alteration in the form
of his engine, which is defcribed as follows by Mr. Fergufon :

(fee Plate I. Jig. 3. ) E is the boiler, fet in a furnace fo as

to be furrounded with flame : F is the gauge-cock, to

afcertain the depth of water in the boiler : D the fteam-
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pipe, to which is foldered the cock and funnel C, for filling

the boiler before the engine is fet to work: I is an air-

veflel, and T T an injeftion-pipe, which partes through acrofs

the top of the receiver, ami hai fmall holes pierced in it for

the cold water to drop through and fall in a fhower in the

air-veflel I, in order to form a condenfation : the end of the
injection-pipe is carried into the [team-pipe D, to admit a

(mall quantity of water to run down the pipe D, and fupply
the boiler : V is a receiver, communicating with the air-

I I by a pipe ; in the upper part of it is a cullender S,

with (mall holes to difperfe the injection-water, which falls

from the air-veflel I, equally through the receiver V : O is

a valve to admit air, which comes through the cock P into

the receiver ; and H is an occalional cock, to let out the air

and (team when the engine is firlt fet to work : Q is a pipe
from the receiver V, to the box which contains the valves B
and N at the bottom of the forcing-pipe A, which conveys the

water up to the refervoir : M is the fuftion-pipe, to draw
the water from the well up to the receiver : G is the fire-

place belonging to the furnace, in which the boiler is fet,

and beneath it is an afh-hole. It is needlefs to fay any
thing of the (caftold or the well, they being always made
according to the fize of the machine, and in proportion to
the place in which it is to be erefted. All the vefl'cls and
pipes of this engine are made of (trong copper.

In order to fet this engine at work, the refervoir and pipe
A A mu ft be filled with water, which will be retained in

the clack B ; then more water mud be poured into the

funnel C, which is on the fteam-pipe D ; from thence it falls

into the boiler E, and rifes to the level of the cock F, which
mult be open ; but as foon as the water runs from it, the
funnel-cock C, as well as the gauge-cock F, mult be (hut,

and the air-gauge cock H mult be opened. The fire is

then to be put into the furnace G, and as foon as the water
is in ebullition in the boiler it creates (team, which finds

its way through the pipe D, and forces the air out of the
veflel I into the lower receiver V ; the air is alio forced out
at the cock H, the (team following it with great velocity.

In a fecond or two the cock H mult be (hut, and inftanta-

neoufly the injeftion-cock L mult be opened, which lets cold

water run through the end of the pipe T T, into the fteam-

pipe D, to replace that which has been evaporated out of
the boiler E ; and it alfo rulhes out on all fides from the little

holes which are in the fides of the pipe TT, into the air-

veflel I, and falls on the cullender S : this cold water makes
a ftidden condenfation in the veifels I and V, and forms a
vacuum, which caufes the atmofphere to prefs on the water
in which the lower end of the pipe N is immerfed, and the

water afcends the faid pipe with great rapidity, and partes

through the clack N, and through the pipe Q, into the re-

ceiver V, till it rifes up to O, where is a floating-ball faf-

tencd to a handle or lever, which in rifing turns the key of
the cock P, and opens it : there is a valve at that end of the

cock which is withinlide of the receiver V, fo that as foon as

the cock is opened, the valve O is forced up by the air,

which rufhes through with great quicknefs and noife into

the veflel I ; and when that veflel is full of air, the vacuum
is deltroyed and no more noife is heard, which gives the

notice to (hut immediately the injeftion-cock L : that being
done, the (team recovers its force, and makes its way
through the fteam-pipe D, into the air-veflel I ; and as the

(team increafes, being much lighter than air, it keeps upper-
moft, and forces the air on the water which is in the re-

ceiver V, which water is forced through the pipe Q, and
lifting up the clack at B, goes up the pipe A, and empties

itfelf into the refervoir at top. When all the water is ex-

pelled out of the receiver V, the air follows, and afcends

G with



STEAM-EN (, INK.

with great velocity through the water which is in the pipe A :

two or three feconds a/ter the noife of this is heard] the m-

jcction-cock L muft be opened to let in cold water, and

caufe the lame effect as before. The noife of the air aim-

ing in and out of the receiver gives proper notice when the

manager of thia hand engine is to open and (hut the injection-

cock, which is the only tiling required to work this machine,

when once it has been put in aftion, in the manner that has

been defcribed above.

This engine was not found to anfwer any better than

Savery's, becaufe the air will not make that complete fe-

paration between the lleam and the cold water which the

inventor expected ; and there is a great lofs of power to

comprefs the air fufficiently to make it lift the column of

water ; and in order to get rid of this air it mult be forced

up the pipe, which takes as much power of fteam as would

be required to force up as much water as the air occupied

the place of when in its condenfed Itate. Mr. Blakey's

intention in the injection of a fmall quantity of water into the

boiler at every ftroke, was the lame as Mr. Payne's red-hot

boiler, of which we have before fpoken, but he was in

practice obliged to employ a (leam-cock in the pipe D,
otherwife the tleam which the boiler produces whillt the

mjeftion-cock is open would have been all condenled and

loll.

Savery's engine can be ufefully employed for lifting water

30 Or 35 feet, which can be done principally by the iuftion,

and with a very flight prcfl'ure for the remainder ; but it is

the molt advantageous way to raife no more than 24 feet,

and perform the whole lift by the fuftion, and even to allow

the water a fufficient defcent to empty the receiver by its

own gravity, without forcing it in the lead by the lleam.

In this form of the engine, the fteam need have no greater

elaftic force than the atmofpheric air, or juft as much as is

fufficient to make it enter into the receiver, as the water

runs out. The temperature of the lleam, according to our

table, will then be only a little above the boiling point,

or above 215 , and confequently the lofs by the condenfa-

tion is not fo ferious ; and as the lleam is not preffed upon
the water, it is not brought into fuch clofe contact with

the cold water, as in the forcing engines. In this way,

the injeftion mult be forced in by a fmall force-pump.

Mr. Kier's Engine on Savery's Plan.—An engine upon
this principle, with various judicious improvements, was
erefted fome years ago by Mr. Peter Kier, at his manu-
factory of coach axletrees, near Pancras, where, without

any material repair, it has almoit conftantly been worked
fince, to raife water and turn a water-wheel. The pro-

prietor Hates it to anfwer his purpofe very well, becaufe it

works without an attendant, and regulates its own motions
;

and, as might naturally be expected, the wear and tear are

alfo inconfiderable.

Plate I. Sleam-Engine, Jig. 4. reprefehts this engine,

taken in a feftion through the centre. R reprefents an oval

boiler, feven feet long, five feet wide, and five deep.

Mr. Kier confiders it as being of dimenfions fufficient to

work a larger engine ; a circumflance which muft, in a cer-

tain degree, increafe the confumption of fuel. It feeds

itfelf with water conveyed through an elevated pipe, at the

end of which is a valve. This valve does not open until the

fall of the water within the boiler has fuffered a float to

fubfide, which by its actual weight affifts to draw the valve

open ; but the float, by its tendency upwards, as the water

in the boiler rifes, ferves effectually to clofe it. The
water in the boiler, therefore, remains conftantly at or near

the fame level. The fteam is conveyed by a pipe, T A V,
to a box B, through which, by the opening and faulting

7

oi .1 valve, it can be conveyed to the working chamber E.
T axis, C, ferves as a key to open and (hut the valve:
N O is a ciltern of water, from which the engine draws its

water through a vertical pipe, in which the valve Q is

plai ed, to prevent the return of the water ; G G is another
ciftern, into which the water is delivered through the
pipe F, which is provided with a valve H, opening out-
wards ; I M reprefents an overfhot water-wheel, 18 feet in

diameter, moving on the axis K L, and communicating its

motion to the lathes, and other machines ufed in the manu-
factory. The water in both the cillerns become.; warmer
than the hand, after working a Ihort time ; for which rea-
fon, the injeftion-water is forced up by a fmall pump from
a well, fupplied from the fmall ltream on which thefe works
are eftablilhed. A leaden pipe pafl'es from this forcing-
pump to the upper or conical part of the chamber E, for
the purpofe of injecting cold water at the proper time.
Neither of thefe could be reprefented with convenience in

the prefent feftion.

The manner in which the (learn and cold water are alter-

nately admitted into the chamber E, remains to be explained.
Upon the extremity, K, of the axis of the overfhot water-wheel
there is fixed a folid wooden wheel, about four feet in diameter:
it is alfo reprefented in^j. 5, as feen in the front ; a, i, c, d,
are four cleats, all or any number of which may be fixed on
the wheel at a time. Each cleat has its correfpondent
block, e,f,g,h, on the oppofite furface of the wheel. The
ufe of thefe is to work the engine. Suppofe the wheel
I M K, with all the revolving apparatus, be turned round
by hand, one of the cleats meets in its rotation with a lever,

which opens the lleam-valve by a bar of communication
reaching to the handle of the axis C, Jig. 2. The fteam
confequently paffes into the chamber E, and the (team-valve
(huts again, as foon as the cleat has palled. Speedily after

this, the correfpondent block on the other fide of the wheel
meets another lever, which is fimilarly attached to the handle
of the forcing-pump, and, therefore, throws a jet of cold
water into the chamber, and condenfes the fteam. The
preffure of the atmofphere then forces the water from the
ciltern N O, through the valve Q, towards the chamber E.
When the engine has been long out of work, two or three
flrokes may be necefiary to raife the water to the top of the
chamber E. As foon as this is the cafe, the re-entrance of
the fteam fuffers the whole body of water, above the valve
H, to flow out of the chamber E, by its gravity.

The water which is raifed is fuffered to flow upon the
overfhot water-wheel, I M, through a fluice ; and by that
means keeps the work in motion, and replenilhes the lower
ciftern. There is no refervoir for the injeftion-water, but
the requifite quantity is driven up at each ftroke.

Hence we fee, that in efieft this engine is the fame as Sa-
very's original engine, except that it is not applied for the
immediate purpofe of railing water, but gives motion to
other apparatus ; and it does not force the water by the
fteam at all. The water merely falls out of the chamber,
and confequently never requires fteam much ftronger than
the atmofphere. From the effeft of this engine, under cir-

cumftances of fuch advantage, it may fairly be concluded,
that the aftion of lleam againft water in forcing can never
be beneficial, except at places where fuel can be had ex-
tremely cheap. It was found, at the firft erection of this

engine, that the confumption of fteam, by contact with the
water, was fo great, that it could not be worked with ad-
vantage. This defeft was remedied in the prefent engine,
as well as in another which was at Norwich, by fixing a
fmall air-valve in the (team-box, which is ftruck open by
the machinery for an inftant, isnmediately before the ad-
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million of fleam. It may be prefumed, that, according to

Mr. Blakey's idea, the air occupied a fpace above the wa-

ter, and prevented their coming together. Mr. Kier, how-
ever, is difpofed to think that the efteft does not take place

in this manner, but by fome mixture and dilatation of the

two fluids ; becaufe ho imagines the mifchief from the wet

furface of the cylinder would remain the fame, when the

water defcends. To get rid of this air, the fleam in the

boiler mull be made fo much ftronger than the atmofpher ,

as to rufh into the receiver with iufficient force to drive out

the air through the fame valve at which it entered, and

which opens outwards tor that purpofe ; but will (hut, to

prevent the air entering when the vacuum is made, except

for an inftant before the fleam is admitted, when it is opened

by the machinery. The motion of the overfhot water-wheel

is regulated bv an apparatus called a governor, invented by
Mr. Watt, and which will be defcribed in our account of

his engiue. It is a perpendicular axis, which revolves by
communication with the engine, and carries round two pen-

dulous balls ; which pendulums move on a joint, fixed to

the vertical axis. When the rotation is very quick, the

balls fly out, and are applied to draw down a lever, which

is connected with the fluice of the upper ciftern : the fluice,

therefore, is made to fall or rite, according as the velocity

of the engine is greater or lefs. By this difpofition, when
the wheel moves very fpeedily from lightnels of work, or

any other caufe, the quantity of water thrown down from

the upper ciftern is immediately diminifhed ; and, on the

contrary, the quantity of water is rendered greater, when
the (lownefs of the movement (hews that more is wanted.

The engine here defcribed has been at work many years,

and from the fimplicity of its conftruftion has yet exhibited

no proofs of wear.

Mr. Kier thinks it a profitable engine to himfelf, and

that it would be ferviceable for raifing water where coals

are cheap. It confumes fix bufliels of good coals in twelve

hours' work, when in its beft ltate, or feven bufhels when
at the worlt. Under thefe circumftances it gives ten

ftrokes/vr minute, each throwing out feven cubic feet of

water at an aperture of 20 feet above the water beneath. Thia
quantity, namely, 70 cubic feet per minute, will weigh

4375lbs. raifed 20 feet high, which being doubled, to reduce

it to Defaguliers' ftandard height of 10 feet, will amount
to 87jolbs. raifed 10 feet high; and this divided by 550,
the number of pounds in a hogfhead, will give a quotient

of 16 hogfheads raifed 10 feet, reprefenting the force of fo

many men, according to the eftimate of that author, who
reckons five men equivalent to one horfe. The refult is not

quite half what is performed, with an equal quantity of

coals, by the improved engines, with a pillon of fuch fize

as to be equal to 20 or 2c horfes. Philof. .lourn. vol. i.

Several other engines have been erefted upon this plan
;

and where the water which is raifed is to be immediately

boiled, they are very capital machines, becaufe all the lofs

of heat is thrown into the water and warms it before enter-

ing the boiler, fo as to economize the whole : for inflancc,

for the purpofe of raifing water into the boilers for a falt-

work or for a brewery, they are very applicable.

We have no accounts of the quantity of water which

could be raifed by Savery's original engine with a given

quantity of fuel ; but he tells us in the Miner's Friend,

that to lift a three-inch bore of water 60 feet high, would
only require a fire-place for the furnace of 20 inches deep,

and 14 or 15 wide ; the expence of fuel for which, he fays,

would be iuconfiderable, when compared with the advan-

tages to be derived from the ufe of the engine.

It has been propofed to conftruft a fucceffion of engines

upon Savery's plan in a mine, to raife water by fuftion

from one to another, and to have all of them worked by one
common (team-boiler. For this purpofe, the depth of the

pit is divided into lifts of about 15 feet, and at each lift it

a ciftern, to receive the water raifed by the different engines.

Each engine confifts of a vertical fuftion-pipe, with the

lower end immerfed in the water of the ciftern of the en-

gine below it, and a receiver at the upper end, which com-
municates with the fuftion-pipe through a valve, to prevent

the defcent of the water from the receiver through the

fuftion-pipe. There is alfo a fmall fpout or pipe leading

from the iide of each receiver into each ciftern, which is to

receive the water after it is raifed into the receiver ; and the

ends of thefe fpouts are covered with valves, to prevent the

water running back into the receivers from the cilterns.

All thefe receivers communicate with a common air-pipe,

which leads up to the top clofe receiver, or air-veflel, fitu-

ated at the top of the pit, which vellel is of at lead double

the capacity of all the receivers and the common pipe to-

gether. Immediately above the air-veflel is the (team-

receiver, of equal capacity, and communicating with the

air-veflel by a pipe, which defcends through the top of the

fame, and reaches nearly to the bottom of the air-veflel, fo

that if there is any water in this vefl'el, the end of the com-
municating pipe will be immerfed therein.

Suppole the cilterns at the different ftages, and alfo the

lower or air-veflel, nearly filled with water, and the air-pipe

and the fmall receivers filled with air, the aftion of the ma-
chine will be as follows : the (team is admitted from the

boiler into the upper receiver, and expels the air therefrom

through a proper cock or valve : when thoroughly filled

with heated fteam, the communication with the boiler is

(hut, and an injection of cold water thrown into the re-

ceiver ; this condenfes the fteam, and forms a vacuum in

the upper receiver : this being the cafe, the air contained

in the air-pipe and receiver, by its elaftic preflure upon the

furface of the water contained in the great air-veflel, caufes

the water to mount through the pipe of communication
into the upper or fleam-receiver. This caufes the air in the

pipes and receivers to occupy a greater fpace than it did

before, and being thus rarefied, it no longer balances the

preflure of the atmofphere upon the furface of the water

contained in each ciftern ; it therefore forces the water up
the refpeftive fuftion-pipes into the fmall receivers, and

will fill each of them one half with water, and then the

air contained in the remaining half of each receiver, and in

the great air-veflel above, comes to its equilibrium. The
fleam is now admitted a fecond time into the fteam-receiver,

and preffing upon the furface of the water therein, allows

it to defcend by its gravity into the air-veflel beneath, from

which it expels the air, and by the communication of the

air pipe it enters into the upper part of each of the fmall

receivers down in the pit, and bearing upon the furface of

the water in each, fuffers it to flow out by its own weight

through the fpouts into their refpeftive cilterns. When
they have thus difcharged the water which they had before

drawn up, the (team in the upper receiver is again con-

denfed, and this rarefies the air in the air-veflel and feveral

receivers, and draws up more water from each ciftern ; and

thus the aftion of the machine continues as long as the

boiler affords fteam. In this plan, the water in the upper

receiver is never changed ; but the fame water is conltantly

iubjefted to the aftion cf the fteam, and will thereby be-

come heated fo as to avoid the lofs of fleam by the con-

denfation. But this at the fame time introduces another

difficulty, which the inventor had not forefeen, via. that

the heat of the water will prevent a fufficicnt coi;denfation
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of the (team to obtain a vacuum : for inftance, it is not

neceffary for an engine of this kind to have fteam in the

boiler of much greater preffure than the atmofphere : fup-

pofe it is equal to railing water two feet, by our fecond

table this will be at a lire of 215°. Now, ac-

cording to our iirit tabic, in order to obtain fuch a di n

of rarefaction of preffure within the c to lift a

column of 3c feet of water, the temperature mult be cooled

down to 120 ; therefon y ilroke of the engine a

change of temperature mull be made equal to 95 , viz. be-

tween I20°and2i5°. On this account, fuch an engine would

require a great quantity of condenfing water, and it is pro-

bable that it would be better to make the water, which

the engine raifes, pafs through the receiver, on Savery's

plan, or at leail fuch a portion of it, as will keep the tem-

perature of the water in the receiver lufficicntly low to ob-

tain the condenfation which we have above mentioned.

In employing air in this manner to tranfmit the force of

the fteam into other veffels, there is always the lofs from

the elafticity or compreflibility of the air, which, in the

cafe above Hated, will be equal to one-half; becaufe, when

a fufficient rarefaction is made within the Iteam-receiver to

caufe the atmofphere to prefs upon it equal to 1 3lbs. upon

the fquare inch, or to fuck up water 30 feet, the air con-

tained in the air-veflel and pipes will expand itfelf fo as to

balance one-half of that preffure ; and, therefore, the de-

gree of rarefaction within the fmall receivers will be only

fufficient to raife the water 15 feet inftead of 30. On the

other hand, when the iteam is admitted into the receiver, it

mult be in fufficient quantity to reftore the air to its origi-

nal denfity, before it will balance the preffure of the at-

mofphere, and allow the water to flow out of the receivers

into their citterns.

Fig. 5. reprefents a fimilar contrivance to the above, but

it is for forcing. It was fuggefted by Mr. Kier, in 1783.

A is a boiler, and B a fteam-veffel : this laft communicates

with the veffels M, L, K, T, each of which, except the

lower one, confifb of two veffels ; firlt, an external ciltern,

open at the top ; and fecondly, an interior receiver, im-

merfed in the water of the ciltern, and doled on all fides,

except where it communicates with B, by the branches

of the receiver, the pipe F G H defcending from B, and

where the pipes P, O, N, I, enter the upper part of

each, and defcend withinfide nearly to the bottom, and alio

where there is a valve at the bottom opening upwards.

If fteam be let pafs from A to B, the air will be driven

from B through the pipes F, and prefs upon the furface

of the water in the lower receiver T, and drive the fame

up the pipes into the veffel or ciltern K, but not into

the receiver K, becaufe the preilure of the air within that

receiver keeps the valve in the bottom of the receiver fhut.

The next ftep of the operation confilts in clofing the cock

C, and opening J), out of which a portion of fteam will

be driven, by the re-aftion of the water forcing itfelf through

the valve in the bottom of the receiver T, from its natural

tendency to rife to the fame level as the furface of the water

in the pit or well ; and on the fame account the water will

enter into the receiver, K, from the cittern in which it is

immerfed : the cock D is then to be clofed, and C opened ;

in confequence of which, the contents of the receiver, T,
will be forced up to the ciltern, K, by the fteam, as before,

and the receiver, K, will difcharge its contents through

the pipe, N, into the ciltern L.

The fteam being again fhut off at C, and the cock D
being opened, as before, the receivers, T, K, and L, will

fill as before, by the water from the exterior ciftern enter-

ing through the valves in their bottoms, and a larger por-

tion of Iteam will ill'ue from D. A third repetition of the
procefs will drive the contents of thefe three receivers a
lie]) higher; and a fourth repetition will caufe the con-
tents cf the upper receiver, M, to flow out at P; after

which, every alternation of the work with the cocks C, D,
will throw out the lame quantity from P.

.ellcl B mult neceffarily contain a quantity of air

capable of occupying the whole interior fpace contained in

the clofed receiver, witli an allowance for the lofs of bulk
in condenfation, under the preffure of a column of water
equal to one of the lifts ; and the quantity of (team to be
difcharged at each ftroke, mult occupy a fpace equal to
that of all the water moved at each ftroke ; and mult, in

all cales, be confiderably ftronger than two atmofpherts,
in proportion to the heights of the lift?.

Other Propofals for the Improvement of Savery's Engine.—
[11 the Memoirs of the Philofophical Society of Laufanne,
M. Francois has defcribed a tteam-enginc on Savery's plan,

which he propofes to be ufed tor draining fens or marlhes,
and has added machinery to open and fhut the cocks ; it has
otherwife nothing remarkable. See Repertory of Arts,
tiril feries, vol. iv.

In the American Philofophical Tranfadtions there is 3

defcription of a fteam-engine, on Savery's principle, by Mr.
Nancarrow, which is applied to raife water for turning a

water-wheel. In this engine, the receiver, into which the

fteam is admitted, is a tall cylindrical pipe, with only a flight

enlargement at the top to form the receiver ; and the water
is only raifed by the preffure of the atmofphere : and to pre-

vent the water being changed and continuing cold, fo as to
condenfe the fteam, it is not fuffered to run off immediately
from the receiver, as in Mr. Kier's engine, but nearly at the

bottom of the tall cylindrical pipe it is joined to a box, as

(hewn by the dotted lines in the figure of his engine, and
from this box a fecond vertical pipe, or force-pipe, afcends
to the refervoir which contains the water : the valve to pre-

vent the return of the water is placed at the lower end of
this fecond pipe.

By this means, the portion of water which comes in con-

tact with the fteam rites and falls in the receiver, and alter-

nately draws and forces other water through the box below,
from the fuftion-pipe, and into the force-pipe and refer-

voir. But this water, when it becomes heated, a£ts like a
floating pitton on the furface of the cold water to prevent
the contaft of the fteam. Mr. Nancarrow propofed to em-
ploy a feparate condenfer and air-pump to produce the

vacuum, inttead of making an injection into the receiver
;

but this would be attended with no advantage ; and we have
before ttated the objections to the water growing heated any-

more than fuperficially.

At the fame time we think that a very good and fimple

engine might be made, if this form of the apparatus, in

which the water fhall never be ehanged, was applied to
forcing by the preffure of the fteam only, on the marquis of
Worcelter's plan, and not to attempt condenfation, which
it is impoffible to effect perfeftiy, when the water has be-
come very hot; but inftead thereof, when the fteam hasexerted
its force, to open a cock, and let off the fteam into the open
air. An engine of this kind, which only requires the addi-

tional receiver, is defcribed in Leupold's Theatrum Machi-
narum Hydraulicarum, vol. ii. 1724.
The lalt improvement which we have noticed in Savery's

engine, is by Mr. James Boaz, of Glafgow, who took out a
patent in 1805, for feveral different forms of the engine.

In all thefe the receiver is made cylindrical, and a pifton is

applied to float upon the furface of the water, upon Papin's

plan ; and in the fame manner as Nancarrow's engine,

he
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he propofes to employ fucri an arrangement of the force-

pipes, and of a fecond fmall receiver, that the water which

comes in contact with the (It-am fhall not be changed, but

fhall always remain the fame ; a method which precludes the

ufe of the vacuum by condeniation. The fpecilication of

this patent i.; pubhfhcd in the Repertory <( Arts, vol. viit.

Newcvmen's, or the Atmofpheric Steam-Engine.— This

engine is named after its inventor, Mr. Thomas Ncwcomen,
an ironmonger of Dartmouth, in Devon/hire. He appears

to have been a perion ot ingenuity, and of fomc reading,

and was acquainted with the famous philofophcr Dr. Hooke.
Newcomen was in the habit of vifiting the mines of tin and

copper in Cornwall, where captain Savcry was well known,
from his attempts to introduce his engine for the draining of

mines, which, at that period, were nearly all of them at a

(land, for want of fome more powerful and cheap machines

than hand-pumps or horfe-machines.

The captain was not fuccefsful in his attempts, principally

becaufe he employed the direct aftion of the Ifcam upon the

water, which either confined him to the height of 25 feet,

or compelled him to employ iteam of a great elaitic force ; in

which cafe it became an indifpenfiole condition, that the

boiler and veliels mould be very ftrong, as well as that a

large quantity of fuel lliould be confumed, to produce fleam

fufficiently denfe. It is probable that thefe inconveniencies

may have carl\ . d the thoughts of other ingenious

men to the application of a pifton ; but the difficulties of

the undertaking feem to have retarded this purfuit for a con-

fiderable time.

The firfl fleam-engine with a pifton, made by Papin

in 1707, which we have defcribed, was not at all calculated

to remove the difficulties ; and it is to Newcomen, and his

affociate Cawley, that we are indebted for the application of

a pifton with machinery, by which the indireft aftion of

fteam a little flronger than the atmofphere, or rather the di-

rect aftion of the atmofphere upon a pifton, is made to aft

with frfety and efieft againft the mofl fevere preflures. It

appears that they had brought their atmofpheric engine,

about the year 171 J, to a degree of perfeftion little inferior

to thofe which are to be fcen at prefent.

Principle of the Atmofpheric Engine.—To have an idea of

its principles and mode of operation, fuppofe a very large

fyringe or cylinder to be placed upright, and a pifton or

plug inferted at the upper end, the ufual aperture being fup-

pofed to be at the lower extremity. If this lafl aperture is

open, the pifton will defcend by its own weight, neglefting

the effeft of friftion at its circumference. But let it be
imagined that the pifton is fupported by a counter-weight

applied at the oppofite extremity, a lever, or by any other

means: in this cafe the pilton will not defcend unlcfs more
weight is added to it.

Among the various ways of applying fuch a weight, there

is one which confifts in exhaufting the air from the internal

part of the cylinder, beneath the pifton : and if this is done, it

is evident that the whole preflure of the atmofphere, amount-
ing to about 14J pounds on every fquare inch, will be-

come active upon the upper furface of the pifton. This
method of gaining a great force was invented by the famous
Otto Gucricke : fee his Experimenta Magdeburgica, 1672.
If the vacuum was to be produced by means of an air-pump
on Guencke's plan, it mult be allowed that the labour of

effefting it would be at lead equal to that of any work
which could be performed by the fubfequent defcent of the

pifton ; we mult therefore feek fome other means of pro-

ducing fuch a vacuum. We have feen that in Savery's

engine the operation of fteam is two-fold, namely, by the

direft prelTure from its elalticity, and by the indireft confe-

quence of its condenfation, which affords a vacuum. This
lalt is the only principle employed in Newcomen'* engine.

In order to produce the vacuum at pleafure in the interior

capacity of the fyringe or cylinder, of which we have been

fpeaking, it becomes requifite that feveral apertures Ihould

be formed at the bottom of the cylinder ; one to communi-
cate fteam" from a boiler, and provided with a cock to cut

oil or open the communication at pleafure ; another to ad-

mit at pleafure a jet of cold water, to condenfc the iteam

during the interval in which the communication from' the

boiler is cut off ; a third, provided with a drain-pipe,

called the eduftion-pipe, to carry off the condenfed llcam

and injeftion-water ; and laftly, a fmall lateral aperture,

with a valve, to allow the efcape of the air, or permanently

elaitic fluid, which will not condenfe by the application of

cold water, or run off through the eduftion-pipe : this lad is

called the fnifting-clack.

By thefe provifions the operation of the cylinder is made
to take place in the following manner. The pifton-rod it

attached by a chain to the end of a long lever, at the oppo-
fite end of which are fufpended the rods of the pumps which

are to draw the water ; and the weight of thefe rods exceeds

the weight of the pifton fo much, as to draw the pifton up
to the top of the cylinder. In this ftate, the fteam-cock is

opened, and fteam iflue? from the boiler ; but being lefs

than half the weight of common air, it rifes to the top of

the cylinder, and expels the air through the fnifting-valve

and eduftion-pipe, of which the lower extremity is covered

with a flap-valve, in a trough of water. When the noife of

its efcape through thefe valves is heard, the iteam-cock is

fhut, and the injeftion-pipe being opened, throws up a

ftream of cold water in a jet within the cylinder, and (trikes

againft the bottom of the pifton : the fteam becomes imme-
diately condenfed, and the preflure of the atmofphere forces

the pifton down into the vacuum. Upon its progrefs

downwards, the injeftion-pipe is clofed ; and when it has

arrived nearly at the bottom of the cylinder, the fteam-cock

is again opened. The elaftic fteam fills the fmall fpace be-

tween the cylinder and the bottom, and its preflure on the

under furface of the pilton affifts it to rife, and alfo affifts

the eduftion-water which remains in the bottom of the

cylinder to pafs off through its pipe : the fteam alfo drives

the air, or other elaftic fluid which will not condenfe, through

the fnifting-valve. In this ftate, therefore, the fteam is fome-

what ftronger than the atmofphere, and rather more than

counterpoifes its aftion on the upper furface of the pifton ;

in confequence, the pifton itfelf rifes by the aftion of the

counter-weight, or pump-rods, at the oppofite end of the

lever, and regains its original pofition at the top of the

cylinder.

A fecond repetition of the procefs, namely, of (hutting off

the fteam, and injecting cold water, caufes the pifton again to

defcend, and in this manner the alternations may be con-

tinued without limit.

It is to be underftood, that the opening and (hutting of

the fteam and injeftion-cocks are performed by apparatus

fixed to the working lever, in fuch a manner as to itrike the

levers of thofe cocks at the precife inltant of time when their

effefts are required to be produced. The attendant has no

other office to perform than that of keeping up the fire. To
apply this power to the purpofe of raifing water for drain-

ing a mine, fuppofe a common fucking-pump placed in the

pit to life the water fifty yards high. If the pump is 7^
inches bore, the column of water which muft be raifed when
the rod or bucket of the pump is draw n up, will weigh

3060 lbs. ; a chain being attached to the upper end of the

rod of the pump, and fufpended from the extremity of the

long
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long lever or working beam ; and at the oppofite ex-

tremity of the fame beam another chain mud be attached,

to fufpend the pilton of the ftcam cylinder, which we have

juft defcribed.

To give this pifton a fufficient power of defcent to make
it draw up the water in the pump at the oppofite end of the

beam with celerity, the pifton muft be 22 inches in diameter ;

the area or furface of the pifton will then be 380 fquare

inches, 22 x 22 = 484 x .7854= 380. In this cafe, if

each fquare inch is prefled with a weight of eight pounds,

it will balance the weight of the water in the pumps within

20 pounds; for 380 x 8= 3040, initead of 3060: but

the prellure on each fquare inch will be confiderably more

than eight pounds ; for, provided the vacuum was per-

fect within the cylinder, the prellure of the atmofphere

would be 14! pounds ; but the condenfation of the lteam

in the cylinder is fo far incomplete, that it leaves (team or

vapour within the cylinder of fome denfity. If the lleam

is cooled by the injection down to 140 , it will be feen

by our fir It table, fourth column, that it will leave the cy-

linder filled with a vapour of an elaltic force equal to 2 lbs.

13 oz. per fquare inch ; which force acting beneath the pif-

ton, will deduct from the prellure of the atmofphere, and re-

duce the neat preffure on the pifton to 1 1 lbs. i3^oz.^rfquare

inch, as (hewn by the laft column. The excefs of prellure

beyond what is necefiary to balance the weight of water is

3 lbs. per fquare inch, amounting, on the whole furface of

the pifton, to (3 x 380 =) 1 140 lbs. nearly, a weight which

is allowed to overcome the counter-weight which is to draw

the pifton up again, and the friction of the pilton and pump-
buckets, and make the engine move with a fufficient velocity,

which will be more or lefs according to the ftate of the en-

gine. But taking this velocity at 16 ftrokes per minute of

fix feet length each = 96 feet motion per minute, the pump
of "j\ inches diameter will raife 192 gallons per minute, or

182 hoglheads 13 gallons per hour. An engine of thefe di-

menfions is but a fmall one, yet it ferves to Ihew.the fupe-

riority of Newcomen's over Savery's engine, in principle.

Savery's was an engine which really raifed water by the force

of fleam ; but Newcomen's raifes water entirely by the

preffure of the atmofphere, lteam being employed merely as

the molt expeditious method of producing a void, into

which the atmofpherical preffure may impel the firft mover
of his machine. The elafticity of the lteam is not the

firft mover. In the example of the engine we have juft

given to drain the fame mine on Savery's plan, he muft

have employed (team of a prellure of 55 pounds per inch,

and of a temperature of 325 degrees, to raife a co-

lumn of water to a height of 125 feet: the condenfation

of this fteam would be fo great on coming in contact with

water of only 50 degrees, that he would have found it

fcarcely practicable to have thrown up any confiderable

quantity.

We fee alfo the great fuperiority of this new machine.

There is no need of fteam of great and dangerous elalticity,

as it operates by means of very moderate heats, and conle-

quently with much fmaller quantities of fuel ; and there are

no other bounds to the power of this machine, than the

ftrength of the materials of which it iscompofed. How
deep foever a mine may be, a cylinder may be employed of

fuch dimenfions, that the preffure of the air on its pilton may
exceed in any degree the weight of the column of water to

be raifed ; and laltly, this form of the machine renders it ap-

plicable to almolt every mechanical pnrpofe, becaufe a (kilful

mechanic can readily find a method of converting the reci-

procating motion of the working beam into a motion of any

Jsind which may fuit his purpofe. Savery's engine could

not admit of fuch an immediate application, and was re.

ftrifted to raifing of water.

Invention of Newcomen's Engine.— Refpecting the inven-
tion of this engine, it was lefs a matter of original dilcovcry,

than of a combination of the inventions of others, viz. of Sa-
very's invention of the means of producing a vacuum by the

condenlation of fteam, with Otto Guencke's exhaufted
cylinder.

Savery made claim to the invention, and in confequence
of the claim he made to the mode of condenfation, as being

a part of his patent, he was admitted by Nevvcomen and
Cawley to an allociation with ttu-m in the patent which was
granted in 170J, but it doe3 not appear that they made any
perfect engine until 171 1.

Defaguliers, in his account of the invention, makes no
mention of captain Savery being affociated ; but fays " that

Thomas Newcomen, ironmonger, and John Cawley, gla-

zier, of Dartmouth, in the county of Southampton (Bap-
tilts), made feveral experiments in private about the year

1710, and in the latter end of the year 1711 made propolals

to drain the water of a colliery at Griff, in Warwickfhire,
where the proprietors employed 500 horfes at an expence of

900/. a year ; but their invention not meeting with the

reception they expected, in March following, through the

acquaintance of Mr. Potter of Bromfgrove, in Worcefter-
fliire, they bargained to draw water for Mr. Back of Wol-
verhampton ; where, after a great many laborious attempts,

they did make the engine work : but not being either phi-

lofophers to underftand the reafon, or mathematicians enough
to calculate the powers and proportion of the parts, they

very luckily, by accident, found what they fought for.

" They were at a lofs about the pumps, but being fo near

Birmingham, and having the alfiltance of fo many admirable

and ingenious workmen, they foon came to the method of

making the pump-valves, clacks, and buckets, whereas they
had but an imperfect notion of them before. One thing is

very remarkable ; as they at firlt were working, they were
lurprifed to fee the engine go feveral Itrokes, and very quick
together, when, after a fearch, they found a hole in the pifton,

which let the cold water in to condenfe the lteam in the

infide of the cylinder, whereas before they had always done
it on the outfide. They ufed before to work with a buoy
in the cylinder, inclofed in a pipe, which buoy rofe when the

fteam was ftrong and opened the injection, and made a

Itroke ; thereby they were capable of only giving fix, eight,

or ten Itrokes in a minute, till a boy, Humphrey Potter,

who attended the engine, added (what he called fcoggan) a

catch, that the beam always opened, and then it would go
15 or 16 itrokes a minute. But this being perplexed with

catches and Itrings, Mr - Henry Beighton, in an engine he
had built at Newcaltle-upon-Tyne, in 1718, took them all

away, but the beam itfelf, and fupplied them in a much
better manner." Since that time no very material altera-

tions have been made in this fpecies of engine, except the

addition of the crank to make it turn mills.

The French authors have claimed this engine alfo as the

invention of their countryman Papin, but without any rea-

fon : Papin had gained a knowledge of the expanlive force

of fteam in his digelter, and he invented the mode of work-
ing the piftons and cylinders by a vacuum and the prellure

of the atmofphere ; but he was not the firft inventor of either

of thefe, Otto Guericke and the marquis of Worcelter
having difcovered the fame things long before him ; and fur-

ther, he had no pretenfions to claim Savery's difcovery of
the condenfation of fteam, upon which the engine of New-
comen depends.

Pepin's Air Cylinder Engine.—Papin's invention of the cy-

linders
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Hinders is by no means void of merit, we fliall therefore briefly

defcribe it, and our readers will fee how far it could have

afliiled Newcomen, fuppoling him fully informed of it.

The firlt engine was for the purpofe of tranfmitting the

action of a water-wlieel to a great diltance, by means of air

in pipes. Papin propofed this principle enigmatically, as a

new way of railing water, to the Royal Society in 1685 ;

and after many folutions had been given by the Englifli aca-

demicians, he (hewed the real application and ufe of it, to

raife water out of a mine by the power of a river at a con-

fiderable diftance.

For this purpofe, a water-wheel was to be placed in the

river, to work the piltons of two large cylinders of pumps,
from the lower ends of each of which fmall pipes were con-

ducted down into the mine, to convey the air into fmall

chefts or receivers, which were each furnifhed with a fuc-

tion-pipe and a forcing-pipe, and valves to prevent the de-

fcent of the water. By the motion of the piltons of the

pumps, the air was to be alternately rarefied and comprelled in

thefe chambers ; and thus he intended to draw water into the

receptacles through the iuetion-pipes, and then force it up
through the forcing-pipe ; but he forgot that, in this me-
thod, the elallicity of the air he employed would wholly

defeat his end ; for when the pifton of the pump was de-

prefied, it would not compref; the quantity ot air contained

in a long pipe fufficiently to produce any fenfible condenfa-

tion to force or raife water out of the receiver ; nor, on the

other hand, could a fuflicient rarefaction of the air be pro-

duced by the afcent of the piiton to obtain any efficient

fuction in the receivers.

Papin afterwards made fome alterations to obviate the

objections which were urged by Dr. Hooke and other Eng-
lifli philofophers, and in 168S he publifhed another machine
in the Acta Eruditorum, which is more complete, and is a

mod valuable invention for conveying the power of machines

to a dillance. Within thefe few years it has been employed
in this country, though fecretly, for a very important purpofe.

In this method, the two pumps, which are worked by al-

ternate cranks on the axle of the water-wheel, are provided

with valves fimilar to thofe of an air-pump, and they draw
air alternately from the conveyance-pipe which leads to the

mine, fo as to make a vacuum in the pipe. At the mine are

placed two cylinders, with piitons fitted into them ; and a

rope, which is faftened to each of the pillons, is wrapped
feveral times round an axle or horizontal fhaft, which is ex-

tended over both cylinders, and is put in motion by their

piftons.

Up^n the middle of this axle is a large wheel, for the re-

ception of a cord, which defcends into the mine, and has at

each end a bucket ; therefore, by turning the axle firlt one

way round, and then the other, the two buckets are alter-

nately drawn up or lowered down in the mine, to draw either

water or ore. The ropes from the pifton of the cylinders

are wrapped round the axle in oppofite directions ; and when
one pifton is prefled down, it will draw the rope and turn the

axle, which winding up, the other rope will draw up the piiton

of the other cylinder. A fingle conveyance-pipe leads from

both the air-pumps at the water-wheel ; but when the pipe

arrives in the mine it divides into two branches, one for each

cylinder ; and at the interaction of thefe branches a double

-

paflaged cock is placed, which will admit the air from either

of the cylinders into the conveyance-pipe which leads to

the air-pumps, or it will admit the atmofpheric air into the

cylinders ; and thefe paflages are opened alternately by the

cock, (o that whillt the air from one cylinder is drawing off

through the conveyance-pipe by the air-pumps, the atmo-
fphe:ic air (hall have fre« entrance to the other cylinder.

The confequence will be, that by the continual fuction of
the air-pumps a vacuum will be found under one pifton, and
the prefl'ure of the atmofphcre will act to prefs it down in

its cylinder ; and by the rope which is attached to it and
wound round the axle of the wheel, its defcent will caufe

the axle and wheel to turn round and draw up the cord
which paltes over the wheel at one fide, fo as to raife up one
bucket in the mine and lower down the other ; but during

the defcent of this pifton, the other pifton is freely at

liberty to be drawn up in its cylinder, becaufe the cock ad-

mits the atmofpheric air into the fame. When the pifton

under which the vacuum has been made is prefled down to

the bottom of its cylinder, the other pifton will be drawn
up to the top of its cylinder, by its rope winding upon the
axle. In this ftate the cock is turned the other way, and
will then draw off the air from the cylinder in which the

pifton is at the top, and admit frefh. air into the cylinder in

which the pifton is at the bottom. This will caufe the axle

and wheel to turn round in an oppofite direction to what it

did before, and draw up the oppofite bucket from the mine.

In this way a conftant reciprocation of the motion of the

axle is kept up, and the power of the water-wheel is tranf-

mitted fimply by the conveyance-pipe to any required dif-

tance, where, by ufing a larger or (mailer cylinder, it may be
made to act with any required force. The inventor pro-
pofed this method to be ufed to convey the power of the*

water-wheels in the Seine to work pumps at Verfailles, inftead

of the cumberfome machinery employed at Marly for con-
veying the motion ; and it is rather furprifing that fo fimple

and advantageous a method (hould have remained fo long ne-

glected and unknown, that even now, when its effects are pub-
licly exhibited, the means are not known. The only im-
provement upon the method of Papin, which it is neceflary

to put in practice, is to have a receiver or air-chamber near

the cylinders, to be kept exhaufted by the pumps ; and this

being of fufficient capacity the air will rufh into it, and be
taken away from beneath the pifton the inltant the cock is

opened ; whereas without it, it would be drawn off more
flowly by the pumps. If the conveyance-pipe is made
of large dimenfions, it will effect the fame end molt com-
pletely.

Defcription of the Atmofpheric Engine.—Our readers being
now acquainted with the principle of Newcomen's engine,

we (hall proceed to defcribe it in the (late to which it was
brought by Mr. Beighton, and which for more than half a

century was the ftandard engine for railing water from mines.

See the perfpective view in Plate \\. fig. 1. which reprefents

the engine complete, the front wall of the houfe being fup-

pofed to be removed to (hew the interior.

A, the fire-place under the boiler for raifing the ftcam,

and the afli-hole below it.

B, the boiler, made of iron plates : it is filled with water
about three feet above the bottom.

C, the fteam-pipe, through which the fteam paiTes from
the boiler into the receiver.

D, the receiver, a clofe iron veffel or box, in which is the

regulator or (team-cock, which opens and (huts the hole of

communication with the cylinder at each Itroke.

E is the communication-pipe, between the receiver and
the cylinder ; it rifes five or fix inche3 up in the infide of the

cylinder above the bottom, to prevent the injected water

from defcending into the receiver.

F, the cylinder of caft-iron, about ten feet long, bored
fmooth in the infide ; it has a broad flanch in the middle, on
the outfide, by which it is fupported when hung betweeu
the cylinder-beams, which extend aerofs the houfe, and are

let iuto the fide-walk

G, the
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G, the pifton, made to fit the cylinder exactly, but with

liberty to Aide up and down ; it has a flancli riling tour or

five inches upon its upper furface, between which and the

fide of the cylinder a quantity of junk or oakum is (luffed,

and kept down by weights, to prevent the entrance of air

or water, and the efcape of fteam.

H, the chain and pilton-fhank, by which it is connected

to the w irking beam by an arc of a circle.

I I, the working beam or lever, working on its centre,

in the manner of a fcale-beam ; it is made of two or more

large loss of timber, bent together at each end, and kept

at the diftance of eight or nine inches from each other in the

middle by the gudgeon or centre, as repreiented in the plate.

* The arch-heads I, I, at the ends of the beam, are for giving

a perpendicular direction to the chains of the piftou and

pump-rods, which are fufpended at the oppofite ends.

K, the pump-rod, which works in the great tucking-

pump L, and draws the water from the bottom of the

mine to the furface.

M, a ciftern, into which the water drawn out of the pit

is conducted by a trough, fo as to keep it always full, and

the fupertluous water is carried off by another trough.

N, the jack-head pump, which is a fmaller fucking-pump,

wrought by a fmall lever or working beam, by means of a

chain connected to the great beam or lever near the arch g,

at the inner end ; and the rod of the pump N is fufpended

by a chain at the outer end. This pump commonly (lands

near the corner of the front of the houfe, and raifes a

column of water up to the ciftern O, into which it is con-

ducted by a trough.

O, the jack-head ciftern, for fupplying the injection ; it is

always kept full by the pump N, and is fixed fo high above

the cylinder bottom, as to give the jet of injection a (ufficient

velocity into the cylinder when the cock is opened. This

ciftern has a walle-pipe on the oppofite fide for conveying

away the fuperfluous water.

P P, the injection-pipe, of two or three inches diameter,

which defcends from the ciftern, O, to the injection-cock r,

after palling which it turns up in a curve at the lower end,

and enters the cylinder bottom. It has a thin plate of iron

fcrewed upon the end d, which is within the cylinder, with

three or four ajutage holes in it, to caufe the jet of cold

water from the jack-head ciftern to fly up in as many
ftreams againfl the under furface of the pitton, and condenfe

the fteam contained in the cylinder each ftroke, when the in-

jection-cock is open.

e, a valve upon the upper end of the injection-pipe, which

is (hut, to prevent wafte of water by leakage when the engine

Hands ftill ; but before the engine is fet to work, this valve

mull be lifted up, and kept open by a tiring.

f, a fmall pipe, which branches oft' from the injection-

pipe, and has a cock to fupply the pifton with a little water

to keep it air-tight.

Q, the working plug, fufpended by a chain to the fmall

arch, g, of the working beam. It is ufually a heavy piece of

timber, with a (lit vertically down its middle, and holes

bored horizontally through it to receive pins, for the pur-

pofe of opening and (hutting the injection and (team-cocks,

as it afcends and defcends by the motion of the working

beam.

b, the handle of the fteam-cock or regulator. It is fixed

to the regulator by a fpindle, which comes up through the

top of the receiver. The regulator itfelf is a fectorial plate

of brafs, (haped like a fan, which is moved horizontally by

the handle h, and opens or (huts the communication at the

lower end of the pipe E, within the receiver. It is repre-

fented feparately in the plate by Jig. 2.

i i, the fpanner, which is a long rod or bar of iron, for
communicating motion to the handle of the regulator, to
winch it is fixed by means of a flit in the latter, and fome
pins put through to fallen it.

if, the vibrating lever, called ... .ling-bob, or the Y,
having the weight It at one end, and 1 , ked legs at the
other end, like the letter ^ turned. It is lixed to an horizontal
axis, moveable about its centre pins, or pivots, m, n, and is

put in motion by means of tin: two : *
(

fixed to the
lame axis, which are alternately raifed ami depreffed by means
of two pins in the working plug, and the bob or weight
at the top of the Y 1 thrown backwards and forwards;
one pin on the outlide, deprefling the (hank 0, throws the
loaded end, /-, of the Y from the cylinder into the poiition
repreiented in the plate, and caufe 1

! the leg, /, of the fork
of the Y to llrike againft the end of the fpanner, which
forcing back the handle of the regulator or fleam-cock
opens the communication, and permits the fteam tc fly into
the cylinder. The pifton immediately rifes by the weight
of the pump-rod, on the admiflion of tiie fteam : the mo
of the working beam, II, alio raifea the working plug ;

and another pin, which goes through the (lit, raifes the
(hank, p, of the axis, which th e end, /•, of the Y
towards the cylinder, and the leg of the fork, finking the
end of the fpanner, forces it forwards, and (huts the regu-
lator or fteam-cock.

yristhe lever for opening and (hutting the injectioil-

cock, called the F. It has a rack or toothed fector

fixed upon its axis, which takes the teeth of a pinion, fixed

on the top of the plug or key of the injection-cock.

When the working plug has afcended nearly to its greattft

height, and (hut the regulator, as above defcribed, a pin
catches the end, q, of the F, and raifes it up, which opens
the injection-cock, and admits a jet of cold water to fly

into the cylinder, and condenling the lteam, makes a vacuum
within. Then the preflure of the atmofphere, forcing down
the pifton into the cylinder, caufes the plng-frame to de-
fcend, and another pin fixed in it catches the end of the
lever, q, in its defcent, and by preffing it down (huts the injec-

tion-cock ; at the fame time the regulator is opened to ad-
mit fteam, and fo on alternately ; that when the regulator
is (hut, the injection-cock (hall be open, and when the
former is open, the latter (hall be (hut.

R, the eduction-pipe, to convey away the water which is

injected into the cylinder at each ftroke ; its upper end is

even with the cylinder bottom, and its lower end has a lid

or cover, moveable on a hinge, which ferves as a valve to
let out the injected water, and (huts clofe each ftroke of
the engine, to prevent the water being forced up again
when the vacuum is made.

S, the hot-well, which is a fmall cittern made of planks,

to receive all the wafte water from the cylinder, and keep
it in referve for feeding the boiler, to fupply the wafte oc-
cafioned by the continual evaporation of the lleam.

T, the feeding-pipe, to fupply the boiler with water
from the hot-well. It has a cock to let in a large or fmall

quantity of water, as occafion requires, to make up for

what is evaporated : it goes nearly down to the boiler bot-
tom, fo that the lower end is always immerfed in water.

U, two gauge-cocks, in the upper ends of two pipes
which defcend into the boiler ; one is deeper than the
other : their ufe is to try when a proper quantity of water
is in the boiler, for upon opening the cocks, if one gives

lteam and the other water, it is right, becaufe the intended
level of the water in the boiler is between the ends of the

two. If they both give water there is too much.
W is the man-hole ; it is a plate which is fcrewed over

a hole
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a hole on the fide of the boiler, to allow a paffagc into

it for the convenience of cleaning or repairing.

X, the (team-clack or puppet-valve, which is a brafs

valve, on the top of the pipe opening into the boiler, to let

off the (team when it is too ftrong. It is loaded with

lead at the rate of one pound to an inch fquare ; and when

the (team is nearly (trong enough to keep it open, it will

do for the working of the engine.

s, the fmfting-valve, by which, at every afcent of the

piiton, the air is difcharged from the cylinder which was

admitted with the injection, and would otherwile obftruft

the due operation of the engine.

/ /, the cylinder beams, which are ftrong girders going

through the houfe, for fupporting or rather keeping down
the cylinder.

v, the cylinder cup of lead furrounding the top of the

cylinder, to prevent the water upon the piiton from flalhiiig

over when it rifes too high.

<w, the wade-pipe, which conduces the fuperfluous water

from the top of the cylinder to the hot-well.

xx, iron bars, called the catch-pins, fixed horizontally

through each arch-head to (trike the floor, and prevent the

beam defcending too low, in cafe the chains at either end

fltould break, or if the engine makes too long a ftroke.

yy, two ltrong wooden fprings, to weaken the blow

given by the catch-pins, when the (troke is too long.

z z, two friftion-wheels or fedtors, on which the gud-

geons, or centres of the great beam, are fupported ; they are

the third or fourth part of a circle, and move a little each

way as the beam vibrates.

Their ufe is to diminilh the frittion of the axis, which

being neceilarily very large for fo heavy a lever, would
otherwife be very great.

Operation of the Atmofpher'ic Engine.—When this engine

is to be fet to work, the boiler mult be filled about two or

three feet deep with water, and a large fire made under it ;

and when the (team is heated to be of fufficient ftrength to

exert a prellure of about one pound beneath each fquare inch

of the fafety-valve, it will lift up the valve and efcape. The
water in the boiler being fuppofed to be in a ftrong ftate

of ebullition, and the fteam iffuitig by the fafety-valve,

we will confider the machine in a date of reft, having both

the fteam-cock and inje&ion-cock (hut. The refting pofition

or attitude of the machine is fuch as appears in the draw-

ing, the pump-rods, K, preponderating by their weight

;

and the great piiton being drawn to the top of the cy-

linder.

The man who attends the engine deprefTes the handle/),

fo as to throw the tumbling-bob into the pofition of the

figure ; and the leg of the fork thrulting back the fpanner

ii, opens the regulators or (team-cock, when the (team from
the boiler immediately rulhes iR, and flying all over the cy-

linder, will mix with the air : much will be condenfed by
the cold furface of the cylinder and piiton, and the water

produced from it will trickle down the (ides, and run off

at the edu£tion-pipe, R, as foon as any quantity is accu-

mulated. This condenfation and wade of (team will con-

tinue, till the whole cylinder and piiton are made as hot

as boiling water.

When this happens, the lteam will begin to open the

fnifting-valve t, and illiie through the pipe ; at firlt flowly

and very cloudy, being mixed with much air, the cloudy

appearance of (team being always owing to its mixture with

common air. The blaft at s will grow llronger by de-

grees, and more tranfparent, having already carried off the

greatelt part of the common air which filled the cylinder.

We fuppofed, at fird, that the water was boiling brifkly,

yor.. XXXIV.

fo that the (team was ilfuing by the fafety-valve, which is

in the top of the boiler. The opening of the (team-cock

puts an end to this at once, becaufe the cold cylinder draws

off the (team from the boiler with adonifhing rapidity,

until it becomes heated fo as not to condenfe.

When the manager of the engine perceives that not

only the blaft at the fnifting-valve is ftrong and Heady, but

that the boiler is fully fupplied with (team of a proper

ftrength, which appears by the renewal of the difcharge at

the fafety-valve, the engine is ready for darting. He now
lifts up the handle o or />, till the tumbling-bob, Y, falls over

the perpendicular towards the cylinder, and its leg (Inking

the crofs-pin of the fpanner, /, draws it forwards, and (huts

the (team-regulator ; at the fame initant he lifts up the

handle, q, of the F, which opens the injed\ion-cock. The
prellure of the column of water in the injeftionpipe, P,

immediately forces i'ome water through the fpout d, by the

jets.

The cold water coming in contaft with fome of the pur*

vapour, which now fills the cylinder, condenfes it, and

thus makes a partial void, into which the more diftant (team

immediately expands ; and by this very expanfion its capa-

city for heat is increafed ; or, in other words, as it grows
cold, it abftratts the heat more powerfully from the fteam

fituated immediately beyond it.

In this expanfion and refrigeration the fteam is itfelf

partly condenfed or converted into water, and leaves a void,

into which the circumjacent fteam immediately expands,

and produces the fame efteft on the fteam beyond it : and

thus it happens, that the abdraftion of a fmall quantity

of heat from an inconfiderable mats of lteam produces a

condenfation throughout a cylinder which is very ex-

tenfive.

What remains in the cylinder no longer balances the

atmolpheric preffure on the furface of the water in the

injection-ciftern, and, therefore, the water fpouts rapidly

through the holes d, by the joint a&ion of the column P,

and the unbalanced prellure of the atmofphere ; at the fame

time the fnifting-valve s, and the eduftion-valve R, are (hut

by the external preffure of the atmofphere, and prevent

the entrance of air or water into the cylinder. The ve-

locity of the injeftion-water mult therefore rapidly increafe,

and the jets dafh againll the bottom of the pifton, and be

Icattered through the whole capacity of the cylinder. In a

very lliort fpace of time therefrom, the condeniation of the

fteam becomes univerfal, and the elafticity of what remains it

very fmall. The whole preffure of the atmofphere, therefore,

being exerted on the upper furface of the piiton, while

there is hardly any on its under fide, if the load on the

outer end of the working-beam is inferior to this prellare,

it mult yield to it. The pifton G mult defcend, and the

pump-pifton i muft afcend, bringing along with it the

water of the mine ; but the motion does not begin at the

inftant the injection is made.

The pifton was kept at top by the preponderancy of the

outer end of the working beam and the load of water in

the pumps, and it mult remain there, till the difference be-

tween the elafticity of the fteam below it, and the prellure

of the atmofphere, exceed this preponderancy. There mult,

therefore, be a fmall fpace of time between the beginning of

the condenfation and the beginning of the motion : this is

very fmall, not exceeding the third or fourth part of a

fecond j but it may be very diltinftly oblerved by an atten-

tive fpeftator, who may perceive, that the inllant the injec-

tion-cock is opened, if the cylinder has the flighted yielding

in its fufpenlion, it will heave upwards a little by the prel-

lure of the air ou the bottom. Its own weight is not at all

H equal
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equal to this pvcflure ; and inftead of its being neceflary to

fupport it by a ltrong (lour, it mult be kept down by large

beams, loaded at the end with heavy wall?. This heaving

of the cylinder mews the inltantaneous commencement of the

condenfation ; and it is not till after this has palled, that

the pilton is leen to itart, and begins to defcend.

The motion mult continue till the great pilton reaches the

bottom of the cylinder, becaufe it is not like the motion

which would take place in a cylinder of air rarefied to the

fame degree. In this latter cafe, the impelling force would be

continually diminifhed, becaufe the capacity of the cylinder

diminilhing by the defcent of the pilton, the air in it would
continually become more denfe and elaftic, until the pilton

would (top at a certain height, where the elallicity of the

included air, together with the load at K, would balance the

atmofpherical preflure on the pilton. But when the con-

tents of the cylinder are pure vapour, and the continued

ltream of injected cold water keeps down its temperature

to the fame pitch as at the beginning, the elallicity of the

remaining fteam can never increafe by the defcent of the

pilton, nor exceed what correfponds to the temperature,

according to our table. The impelling or accelerating

force, therefore, remains the fame ; and the defcent of the

pifton will be accelerated almolt uniformly, unlefs there is

an increafe of refiltance, arifing from the nature of the

work performed by the other end of the beam. And
it may be frequently obferved in a good (team-engine,

where every part is air-tight, that if the cylinder has been

completely purged of common air before the fteam-cock

is Hiut, and if none has entered fince, the pifton will defcend

to the very bottom of the cylinder. It fometimes happens,

by the great pump drawing air, or fome part of the com-
munication-chains giving way, that the pifton defcends

with luch violence as to beat out the bottom of the

cylinder with the blow, and it is to prevent this accident

that the catch-pins are applied at the end of the beam.
When the manager fees the pifton as low as he thinks

proper, he (huts the injection-cock, by deprefiing the lever

q ; and at the fame time he opens the regulator, by forcing

down the handle o, which overfets the tumbling-bob, and

its leg catching the crofs-pin of the fpanner, /, opens, the

regulator.

The fteam has been accumulating above the water in the

boiler during the whole time of the pilton's defcent. The
moment, therefore, that the fteam-cock is opened, the

fteam, having an elallicity of rather more than one pound
per fquare inch greater than that of the air, rulhes into

the cylinder, when it immediately blows open the fnifting-

valves, and affifts the water which had come in by the former

injection, and what arofe from the condenfed fteam, to

defcend by its own weight through the eduction-pipe S,

and open the valve to run out into the hot-well R.
This water is nearly boiling-hot, or at leaft its furface

;

for while lying in the bottom of the cylinder, it will con-

denfe fteam till it acquires this temperature, and therefore

cannot run down till it will condenfe no more. There is

a caufe of fome wafte of fteam at its firft admiflion, in order

to heat the infide of the cylinder, and the injefted water, to

the boiling temperature ; but the fpace being fmall, and
the whole being already very warm, it is very foon done

;

and when things are properly conltructed, little more is

wanted than what will warm the cylinder ; for the eduction-

pipe is made of large dimenfions, and receives fome of the in-

jection-water even during the defcent of the pifton, and this

portion will be removed out of the way of the fteam.

The firft effect of the entering fteam is of great fervice
;

it drives otn of the cylinder the vapour which it finds there.

This isTeldom pure fteam, or watery vapour, becaufe all

water contains a quantity of air in a ftate of chemical union ;

but the union is only feeble, and a boiling heat is fufficient

for difengaging the greatelt part of it, by increaling its

elallicity. It may alfo be difengaged by fimply removing
the external preflure of the atmofphere. This is clearly

feen when wc expofe a glafs of water in an exhaufted re-

ceiver. Therefore the fmall fpace below the pifton con-
tains watery vapour, mixed with all the air which had been
difengaged from the water in the boiler by ebullition, and
all that was fep^rated from the injection-water by the dimi-

nution of external preflure, in addition to any which may
enter by leakage.

Let us now confider the ftate of the pifton, when fetting

out on its return ; as it is evident that it will (tart, or begin to

rife by the counter-weight, the moment the fteam-cock is

opened ; for at that inftant the excefs of atmofpherical pref-

fure, by which it was kept down in oppofition to the pre-

ponderancy of the outer end of the beam, is diminifhed.

At the firft inftant of the return of the pump-rods, they
draw up the pifton with great violence, all the weight of the

water in the pumps acting in addition to the counter-weight

;

but the falling of the lower valves in the pumps, after an
inch or two of motion, arrefts the further defcent of the

water, and bears the weight of the column of water ; and
after this the pifton will rife gradually by the action of the

counter-weight.

The action of the counter-weight is very different in the

two motions of the engine ; for while the engine is making
a working ftroke, it is lifting not only the column of water
in the pump, but the abfolute weight of the bucket-rods

alfo ; and while the pump-rods are defcending, there is a

diminution of the counter-weight, by the whole weight loft

by the immerfion of the rod in water. The wooden rods

which are generally ufed being foaked in water, and joined

by iron (traps, are heavier, and but a little heavier, than

water, and they are generally about one-third of the bulk
of the water in the pumps.
By this counter-weight the pifton is drawn upwards ; and

it would even rife, although the fteam which is admitted

was not quite fo elaftic as common air.

Suppofe the mercury in the barometer to (land at 30
inches, and that the preponderancy at the outer end of the

beam was equal to ^th of the preflure of the air on the

pilton, the pifton would not rife until the elallicity of the

fteam was equal to 30 —\, that is, to 26^ inches nearly ; but

if the fteam was jult equal to this quantity, the pilton would
rife as fall as the fteam of that denfity could be fupplied to

the cylinder through the Iteam-pipe ; and on this fuppo-

fition, the velocity of the afcent would depend on the velocity

of that fupply. But this is not the cafe in practice, becaufe

the fteam mud be ftronger than the air, in order to blow
out and difcharge the air ; it will therefore enter the cylin-

der without any effort on the pifton to draw or fuck it in.

At the fame time, the counter-weight mull not be fo great as

to draw up the pifton with that force which will caufe a

fuction within the cylinder greater than the lteam-pipe can

fupply, or it would diminilh the preflure of the fteam within

the cylinder lower than the atmofphere, and prevent it from

fnifting or blowing out the air.

In filling the cylinder with fteam, it will require a much
more copious fupply of fteam than merely to fill up the

fpace left by the afcent of the pifton ; for as the defcent of

the pilton was only in confequence of the vacuum occa-

fioned by the interior of the cylinder being fufficiently

cooled to condenfe the fteam, this cooled furface mull

be again preiented to the fteam during the rife of the

' 7 pifton,
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pifton, and mud condenfc (team a i'econd time. The pilton

cannot rilo another inch, till that part of the cylinder

which the pilton has already quitted has been warmed up

to the boiling point, and much (team mull be expended in

this warming ; for the inner furface of the cylinder mull not

only be r.'iled to the heat of boiling water while the pifton

rifes, but mull alfo be made perfectly dry ; and the him of

water left on it by the afcending pifton mull be completely

evaporated, otherwife it will continue to condenfe (learn.

On this account, although the counter- weight is not ne-

ceflary to fuck in the (team, the moving force during the

afcent of the pillon mull be confidered as refulting chiefly,

if not folely, from the preponderating weight of the great

pump-rods ; and this force is expended partly in return-

ing the ileam-piiton to the top of the cylinder, where it

may be again preiled down by the air, and make another

-working ltroke by raifing the pump-rods ; and partly in re-

turning the pump-buckets into their places at the bottom
of their refpeciive working barrels, in order that they may
alfo make another working ftroke. This latter requires force

independent of the fridtion and inertia of the moving parts

;

for each bucket mull be pufhed down through the water

in the barrel, which mult lift up and rife through the valves

in the bucket with a velocity proportioned to the velocity

of the bucket, in the fame degree as the area of the pump-
barrel is proportioned to the opening of the valves through

which the water mult pafs.

From this general confideration of the afcent of the pifton,

we may lee that the motion differs greatly from the defcent

;

it can hardly be fuppofed to accelerate, even if the iteam

was fupplied to the cylinder in ever fuch quantity ; for the

refiftance to the defcent of the pump-bucket is the fame
with the weight of the column of water, which would caufe

water to flow through the valves of the buckets with the

velocity with which it really rifes through them, and this re-

fiftance mud therefore increafe as the fquare of that velocity

increafes ; that is, as the fquare of the velocity with which
the bucket defcends. Independent of the force of friction,

and the weight of the valves, the velocity of defcent through
the water mud foon become a maximum, and the motion will

become uniform. Accordingly, any one who obferves with

attention the working of a ileam-engine, will fee that the

rife of the pifton and defcent of the pump-rods are extremely

uniform, whereas the working ftroke is very fenfibly acce-

lerated.

Thefetwo motions complete the period of the operation,

and the whole may be repeated by (hutting the regulator,

and opening the injeftion-cock whenever the pifton has at-

tained the proper height. For the firft two or three ftrokes,

the opening and (hutting of the cocks are performed by the

attendant ; but when he has thus afcertained that all parts

are in order, he puts pins into the holes of the plug-frame,

and the motion of the engine will then actuate its own ma-
chinery, and perform its reciprocations with greater regu-

larity than can be done by hand.

Particulars of different Parts of the Atmofpheric Engine.—
We (hall now pay lome attention to the condrudlion of the

parts of this engine, and notice fotne further particulars.

The furnace or fire-place (hould not have the grate-bars fo

clofe as to prevent the free admiflicn of air, nor fo open as

to let the coals fall through. About two inches are fufficient

for the diftance betwixt the bars. The height from the bars

to the bottom of the boiler in the centre (hould not be more
than two feet, and the concavity or rife of the bottom in the

centre about one foot.

The fize of the furnace depends upon the fize of the

boiler ; but in every cafe the afh-hole ought to be capacious,

to admit the air. If the flame is conducted m a flue or

chimney round the outfide of the boiler, or in a pipe round
the infide of it, it ought to be gradually diminifhed from its

entrance at the furnace to its egrefs at the chimney; and the

fedtion of the chimney at that place (hould not exceed the

fedtion of the flue or pipe, and (hould alfo be fomewhat lefs

at the chimney-top.

The boiler or vcflel, in which the fteam is made by the

force ot fire, may be formed of iron plates, or copper,

call-iron, the bottom being of fuch materials as can withlland

the eft'edts of the lire, and have fufficient drength to r

the elallic force of the (learn. It may be confidered as con-

fiding of two parts ; an upper part, which is expofed to

the fleam, and an under part, which is expofed to the lire.

The form of the latter (hould be fuch as to receive the full

force of the fire in the mod advantageous manner, fo that a

certain quantity of fuel may have the greated poffible effedl

in heating and evaporating the water ; which n bell done by-

making the fides cylindrical, and the bottom a little concave,

and then conducting the flame by an iron flue or pipe round
the inlide of the boiler, beneath the furface of the water, be-
fore it reaches the chimney. For by this means, after the fire

in the furnace has heated the water by its effedl on the bot-

tom, the flame heats it again by the pipe being wholly in-

cluded in the water, and having every part of its furface in

contact with it ; which is preferable to carrying it in a flue

or chimney round the outfide of the boiler, as a third or a

half of the furface of the flame only can be in contadt

with the boiler, the other being fpent upon the brick-work.

This cylindric lower part may be lefs in its diameter than

the upper part, and may contain from three to five feet per-

pendicular height of water in it.

The upper part of the boiler is bed made hemifpherical

for refilling the elafticity of the deam
;
yet any other form

may do, provided it be of fufficient flrength for the purpofe.

The quick going of the engine depends much upon the

capacioufnefs of the boiler-top ; for if it be too fmall, it

requires the deam to be heated to a greater degree to increafe

its elaltic force fufficiently to work the engine, and then the

condenfation on entering the cylinder will be greater. If

the top is fo capacious as to contain eight or ten times the

quantity of deam ufed at each droke, it will require no
more fire to preferve its eladicity than is fufficient to keep

the water in a proper date of boiling ; this, therefore, is a

fufficient fize for the boiler-top.

It is ufual to place a damper, or iron Aider, in the chim-

ney, or in the flue leading into the chimney ; and this has a

chain or lever, by which the attendant can regulate the aper-

ture of the chimney, and confequently the draught of the fire,

fo as to keep the deam to a great regularity : for it is evi-

dent, that when the engine works flowly, it will require lefs

fleam and fuel than when working rapidly ; and without the

damper, the engine would be conilantly expofed to an ex-

cefs or deficiency in the fupply of fteam. The boiler is, in

fome engines, placed immediately beneath the cylinder, the

fame as reprefented in Plate III. ; and then the regulator

is placed immediately within the boiler, and adts againft the

under furface of its top, in the fame manner as in the fird

engine of captain Savery, who invented the regulator.

It was a fubfequent improvement of Newcomen's en-

gine to remove the boiler from immediately beneath the

cylinder to a fmall died on the outfide of the engine-houfe

;

by this means the height of the building is confiderably re-

duced ; and as the wall which fupports the beam-centre

does not require to be carried to fo great a height, it is more
enabled to withlland the violent (hocks to which it is conilant-

ly fubjedlcd from the working of the engine. Another and

H 2 dill
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itill greater advantage is, that two boilers can be employed ;

or when the original boiler requires to be repaired or re-

newed, it can be replaced by erecting another at one fide,

and carrying another Iteam-pipe to the lleam-box : in this

way the working of the engine can be continued without any

ftoppage ; a circumltance of the greateft importance where

the water muil be conftantly kept drained.

In cither cafe, whether the regulator is placed in the

boiler itfelf, or in the fleam-box beneath the cylinder, it is

conftrufted in the manner represented in Plate W.Jig. 2. It

is a flat plate of brafs, in fhape refembling a fan, the upper

furface of which applies itfclf exaftly to the whole circum-

ference of the orifice of the fteam-pipe, and completely ex-

cludes the fleam from the cylinder, being moveable round

an uprght axis' Q, which its accurately fitted into a conical

focket coming through the lid of the lleam-box. It can

be turned alide by a lever, or handle, on the upper end of

this axis, fo as to uncover or open the paffage. The pro-

file fhews that, in the feftion of this plate, there is a

protuberance in the middle. This rells on a llrong flat

fpring, fixed below it, acrofs the mouth of the fteam-pipe,

which fpring preffes it ilrongly towards the fteam-pipe,

caufing it to apply very clofe, and the protuberance Aides

along the fpring, while the regulator turns to the right or

left. Both the handle of the regulator, and the end of the

rod or fpanner it, Jig. 1, are pierced with leveral holes, and

a pin is put through them, which unites them by a joint.

The motion of the handle of the regulator may be increafed

or diminifhed, by choofing for the joint a hole near to the

axis or remote from it, and the exaft pofition at which the

regulator is to flop on both fides is determined by pins

Ituck in a horizontal bar, on which the end of the handle

reft';.

The tumbling-bob of the Y has a long leather check-

ftrap fattened to it by the middle, and the two ends of the

ftrap are faltened to the beams above it in fuch a manner,

that the lump may be alternately catched, and held up to

the right and left of the perpendicular. By adjufting the

length of the two parts of the ftrap, the Y may be flopped

in any defired pofition. The two legs of the fork fpread out

from each other, and alfo from the line of the ftalk, thus j^,

and they are of fuch length as to reach the horizontal pin,

which creffes the fork or ftirrup of the fpanner below.

Now, fuppofe the pin of the fpanner hanging perpendi-

cularly beneath the axis, and the ftalk of the Y alfo held per-

pendicular, carry it a little outward from the cylinder, and

then let it go, it will fall farther out of its weight, without

affedting the ftirrup of the fpanner, till the inner leg ftnkes

on the horizontal pin of the ftirrup, and then it puflies the

pin of the ftirrup and the fpanner towards the cylinder,

and (huts the regulator. It thus fets the regulator in motion

with a fmart jerk, which is an effeftual way of overcoming

the cohefion and friftion of the regulator againft the mouth
of the fteam-pipe. This pufh is adjulted to the proper

length by the check-ftrap, which Hops the Y when it has

gone far enough. If we now take hold of the ftalk of the

Y, and move it up to the perpendicular, the width between

its claws is fuch as to permit this motion, and fomething

more, without affecting the ftirrup. But when pufhed ilill

nearer to the cylinder, it tumbles fuddenly towards it by
its own weight, and then the other leg of the fork ftrikes

the pin of the ftirrup of the fpanner in the oppofite direc-

tion, till the bob is checked by the ftrap.

Thus, by the motion of the Y, the regulator is open and

fhut fuddenly. This opening and fhutting of the fteam-

paffage are executed in the precife moment that is proper,

by placing the pins in the plug-beam, which aft upon the

handles and p, at a proper height. For this reafon, it if

pierced through with a great number of holes, that the

places of thefe pin9 may be varied at pleafure: this, and
a proper curvature of the handles and p, make the adjull-

ment as nice as we pleafe.

In the fame manner the motions of the injeftion-cock are

alfo adjufted to aft at the precife moment that is proper f .r

them. The different pins are fo placed in the plug-frame, that

the Iteam-cock may be completely flint before the injeftion-

cock is opened. The inherent motion of the machine, or the

momentum of its parts, will give a fmall addition to the

afcent of the pillon, without expending fteam all the while,

and by leaving the fteam rather lefs elaftic than before, the

lubfequent defcent of the pillon is promoted.

The injeftion-cock is frequently provided with a tum-
bling-bob, to make it open fuddenly. This is an arm ex-

tending from the centre of the F, or lever q, upon which the

toothed feftor is fixed, and having at its extremity a fuffi-

cient weight to open the cock in an inftant. When this

weight is lifted up to its utmoll, the cock is (hut, and in

this pofition the weight is detained by a fmall latch, which
is lifted up by a pin in the plug-frame, at the moment when
the pifton arrives at the top of the cylinder, and thus re-

leafing the weight, it falls all at once, and opens the cock
in an inftant ; but when the pifton defcends nearly to the

bottom, another pin in the plug-frame takes the handle

of the feftor, and gradually clofing the cock, raifes the

weight till the latch detains it, which happens when the

pifton is quite at the bottom of its motion.

The injeftion-cock ought to be opened fuddenly ; but there

is much propriety in clofing it gradually : for after the firft,

dafh of the cold water againft the bottom of the pifton, the

condenfation is nearly complete, and very little more water
is neceffary, although a continual accellion of fome is ab-

folutely required for completing the condenfation as the

capacity of the cylinder diminifties, and the water which is

already injected becomes warmed. It is the continuance of

this fmall injeftion which prevents the vapour in the cylinder

becoming more denfe as the pifton defcends.

The effeft of the injeftion in condenfing the fleam in the

cylinder depends upon the height of the refervoir and dia-

meter of the ajutage : if the engine makes a fix-feet Itroke,

then the jack-head ciftern fhould be at lealt twelve feet per-

pendicular above the top of the cylinder. The fize of the

ajutage mult depend upon the capacity of the cylinder, as

we fhall fhew by a table ; but if the cylinder be very large,

it is common to have three or four fmall holes rather than

one large one, in order that the jet may be difperfed the more
efleftually through the whole capacity of the cylinder. The
injeftion-pipe, or pipe of conduft, fhould be fufficiently large

to fupply the injeftion freely with water. The injeftion-

ciltern is the common fource from which all the parts of the

machine receive their refpeftive fupphes of cold water. In
the firft place, the fmall branchy, which proceeds from the

pipe P, immediately below the ciftern, and is condufted to

the top of the cylinder, has a cock at the end, which muft
be fo adjufted, that no more water will run from it than

what will keep a conftant fupply of a few inches of water

above the pilton to keep it tight. Every time the pifton

comes to the top of the cylinder it will bring the water

along with it, and the furplus of its evaporation and leakage

runs off by a wafle-pipe to. This water necefiarily becomes
almolt boiling-hot, and it was thought proper to employ
its overplus for fupplying the walte of the boiler. This
was accordingly praftifed for fome time ; but Mr. Beigh-

ton improved this economical thought by fupplying the

boiler from the eduftion-pipe S, the water of which
coming
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coming from the cylinder, muft be ttill hotter than that

above the pilton.

This contrivance required attention to feveral circum-

ftanevs, which will be eafily underltood by confidcring the

perlpeftive view. The cdnftion-pipe comes out of the

bottom of the cylinder in an inclined direction, and defcends

into the hot-well R, where it turns up, and is covered with

a valve : in the perlpeftive view may be obferved an upright

pipe T, which goes through the head of the boiler, and

reaches to within a few inches of its bottom. This pipe is

called the feeder, and rites about three or four feet above

the furface of the water in the boiler : it is open at both

ends, and has a horizontal branch from its upper end, com-
municating with the hot-well R. This communicating branch

has a cock, by which its pallage may be diminifhed at plea-

fure. Now, fuppoling the fleam in the boiler to be very

ftrong, it will caufe the boiling water to rife in the feeding-

pipe T, and palling along this branch, to rife alfo in the

not-well, and run over. The height of the furface of

water in the hot-well, above the furface of the water in the

boiler, is luch, that the (team is never ftrong enough to pro-

duce this effeft ; but, on the contrary, the water in the

hot-well will run off by the branch, and go down into the

boiler by the feeding-pipe, as fail as the opening of the cock
will admit. Thefe things being underltood, let us fuppofe

a quantity of injefted water lying at the bottom of the

cylinder, it will run into the eduftion-pipe S, and opening

the valve in the bottom, will flow into the hot-well. By
properly adjufting the cock on the branch of T, the boiler

may be fupplied with water as fait as the walte in fteam-

engine requires.

The fmall quantity that is neceffary to fupply the boiler

might be immediately taken from the cold cittern, without

fenfibly diminithing the produftion of fleam ; for the quan-

tity of heat neceftary for raifing the fenfible heat of cold

water to that of the boiling temperature is fmall, when
compared with the quantity of heat that muft be combined
with it, in order to convert it into fteam. The heat ex-

pended in boiling off a cubic foot of water, is as much
as would bring fix cubic feet to a boiling heat from the

temperature of 55 ; and little difference can be obferved

in the performance of fuch engines as are fed with hot water,

and thofe which have their boilers fupplied from a brook.

The hot water has, however, the advantage of being free

from air ; and when an engine muft derive all its fupplies

from pit-water, the water from the eduction-pipe is far

preferable to that from the top of the cylinder, becaufe it

has been in a meafure boiled and diftilled.

The interior furface of the cylinder requires to be bored

with great exaftnefs ; and it mull have a iufficient thicknefs

of metal to refill the preflure of the atmofphere, without

bending or altering its figure. The pillon is made of call-

iron, as nearly as polCble to fit the infide of the cylinder,

and has all round it, within two inches of the edge, a cir-

cular ledge or rim projecting upwards from it, which is

both to ilrengthen the pifton, and alfo to leave a fpace

round between it and the fide of the cylinder, to receive the

packing or wadding which keeps the pifton tight. Mr.
Smeaton, who made the bed engines on Newcomen's plan,

caufed the lower furface of the pifton to be always planked

with elm or beech, about 25 inches thick. The planking

confifted of two broad planks, crofting each other at right

angles, and halved into each other at the interferon, fo as

to come to an equal thicknefs : the remaining parts or

feftors between the arms of this crofs were filled up with

pieces of the fame plank, well tongued and fitted together,

and bolted fall to the caft-iron of the pifton with one or

two iron rings, let in flat under the lower furface to make it

ftrong : the whole was furrounded with an iron hoop, a
quarter of an inch lefs than the internal diameter of the
cylinder. In this cafe, the caft-iron pifton was made lefs

than the wood which formed the bottom of the groove, to
receive the wadding, whilft the edge of the caft-iron formed
the upright fide thereof. The wooden bottom was fcrewed
to the iron with a double thicknefs of flannel and tar, to

exclude the air between the iron and the wood. By this

means the pifton was lefs liable to conduct heat ; and the
wood, being placed with the grain radiating in all directions

from the centre, was not liable to expand by the wet. The
fliank of the pifton is made with two prongs, to unite it

firrrJy to the pifton ; and if the engine is large, it has four

prongs, to balance it equally ; and the fhank muft alfo have
two or four chains upon the arch-head. But the chains,

when more than one is ufed, muft be united in pairs to the

ends of a fhort horizontal link ; and from the middle of thi»

the fhank muft be fufpended, by which means the (train

will be equally divided between the two chains. When
there are four chains, they muft be divided into two pairs,

with horizontal link*, as above; and the middle parts of
thefe two links muft be united to the ends of a longer hori-

zontal link, from the middle of which the fliank of the pif-

ton is hung : and in this way all the four chains will bear

equally.

The upper ends of the chains are jointed to the ends of
ftrong iron bars, fupported on the ends of the arch-heads

;

and at the other ends bolted to the top of the beam, by-

which means they brace the arch-head.

The original method of making the great working beam
was to employ a large tree, and to place the gudgeon or ful-

crum under the middle of it, with proper bands to fallen it.

The framed beam, reprefented in the view, was made by
Mr. Smeaton : the two middle pieces are formed of whole
balks, 12 inches fquare, put together with the gudgeon
between them, which is five inches thick, and notched into

the beams, to make it keep its place : the ends of the

beams are then fprung together, and bolted fad. This being

done, another pair of timbers is applied on the outfide of

the two former, and others on the outfide of thefe, for the

largeft engines, making ten balks in the whole. When all

thefe are firmly united, feveral mortifes are cut through be-

tween the joints, as fhewn by the fmall fquare marks in the

figure ; and into thefe, hard oak wedges are driven, fo that

they will be half in each beam, and prevent them from flip-

ping or Aiding upon each other in the leaft ; and, in this

cafe, the beams aft as ties by the longitudinal Itrength

rather than their flexibility. The great beams which fuf-

pend the cylinder, and extend acrofs the houfe, are com-
pounded of feveral pieces, in the fame manner ; and the

cylinder has a projecting flanch from the middle of it, to

bolt it down to the beams.

The pump-rods or fpears, K, are made of wood, with iron

ftraps let in and bolted to them at each end, to join them
together : they are made of fir, which is very good wood,
as it will bear a great ftrain endways, if the iron ftraps are

well fitted, and can be obtained in very long pieces. When
a mine is of a confiderable depth, the pumps cannot be
made to lift the whole at once ; but the pit mult be divided

into two, three* or four lifts, and as many different pump3
employed ; each lifting the water into a ciitern, for the

fupply of that which is above it. Fifty yards are as much as

is proper for each lift, but in fome very deep mines they

are obliged to make them more. It is very difficult, in

thefe cafes, to make all the pipes fufficiently ftrong to bear

the preflure of the water, particularly the fhock which takes

6 place
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place when the whole column of water falls upon the

valves in (hutting : the blow which they then make is like

the llroke of a forge-hammer, and foon beats every thing to

pieces. The only effectual remedy is the addition of an air-

veffel at the fide of the pump ; but in general the miner

makes a hole in the fuction-pipe of the pump, jull below

the clack, and fixes in a cock, with a fmall valve opening

outwards : through this they admit a certain quantity of

air every time the pump draws, and this air, mixing with

the water in the barrel, condenfes, when the valves (hut

fuddenly, and by its elalticity eafes the violence of the

fhock. When the mine is pumped almolt dry, the engine

will draw a little air at every ftroke, at the bottom of the

pipes ; and this aniwers the fame purpofe. See a defcrip-

tion of a new pump for mining in our article Pump.
Rulesfor determining the Proportions of Atmofpheric Engines.

—Mr. Newcomen brought forward his engine at a time

when almoft all the valuable mines in England were coming

to a Itand for want of more powerful or cheaper machines

than were then known ; and in confequence, in a few

years his invention was put in practice at almoit all the

mines then exifting ; and new ones were opened in fitua-

tions where it would have been impofiible to have done it

before. The firft perfect engine which they erected at

Griff, in Warwickfhire, had only a 22-inch cylinder, and it

was many years before any were made fo large as 36 :

thofe which we now call imall engines, were fo much more
powerful than any former means of draining water, that

they were amply fufficient, until the mines, by growing

deeper, required more power. The moft obvious means of

increafing the force was to change the cylinder for a larger

one, and this was moft frequently done one or more times
;

and then, when the beam and other parts would bear no

greater ftrain, anew and larger engine was erefted. In this

manner they proceeded for many years, until, by gradual in-

creafe, the cylinders for common ufe had reached the

enormous powers of 50, 60, and 72 inches diameter.

When it became impracticable to extend them much
larger, engineers began to confider the means of improving

their performance without increafing their dimenfions : alfo,

the confumption of fuel in thefe large engines was fo ferious

an expence, as to balance the profits of many mines.

At firft the fuel was not confidered as an object, becaufe

the fleam-engine, on the whole, was found fo much cheaper

than any other means of draining water. The bed engineers

were thofe who made engines which would fulfil the talk

afiigned to them, and, in comparifon to their dimenfions and

expence of erection, would draw the moft water, and be

the moft certain in the continuance of their operation. We
have no accounts of the quantity of fuel confumed by any
of thofe early engines, in proportion to the water which
they raifed to any given height ; but the rules by which
they apportioned their cylinders to the work to be performed

have been preferved.

Defaguliers tells us, that Mr. Newcomen's way of finding

the power of his engine, was to fquare the diameter of the

cylinder in inches, and cut off the laft figure, and then call

it long hundred weights ; and writing a cypher on the right

hand, he called the number on that fide odd pounds : this he

reckoned tolerably exact at a mean, or rather when the baro-

meter was at 30 inches, and the air heavy. The effect of

cutting off the laft figure from the fquare of the diameter,

is to divide the number of fuperficial circular inches on the

pifton's furface into portions of 10 circular inches each ; and

as the preffure on each of thefe portions is eftimated at a

long hundred weight, or 120 lbs., the preffure will be

120 — 10 — 12 lbs.^«- circular inch, or 15.3 lbs. per fquare

inch : this, however, mull be confidered as the full preflurc

of the atmofphere, if the vacu.im was perfect. But to cum-
penlate for imperfe&ion, Newcomen allowed between om-
t liird and one-fourth part, and alfo fur what 1; loft in the

friction of the fevcral parts, and for accidents. If, inftead

of the long hundred of 120 lb-., Newcomen had taken the

common hundred of 112 lbs., he would have had 112 —• 10
= 1 1.2 lbs. per circular inch, or 14^ lbs. per fquare inch,

which is ftill nearer the medium prellure of the atmofphere.
Defaguliers fays this rule will agree pretty well with the

work at Griff engine, there being lifted at every ftroke be-
tween two-thirds and three-fourths of the weight of the

atmolpherical column prefling on the piiton ; i. e. between
10 and 1 1^ lbs. on each fquare inch. To give the eflimation

in round numbers, the diameter of the cylinder of Griff engine

will be = 22 inches ; this fquared is 484 ; cut off the laft

figure, and we have 48 cwt. 40 lbs. for the preffure of the

atmofphere. The column of water in the pumps weighs
about 27^ cwt., to which adding the weight of 73 yards of
iron rods, equal about 9 cwt., the weight lifted at the end
of the beam would be 367; cwt., from which we mull fub-

traft about 4 cwt. for the pifton, and the other weight at

that end of the beam, reducing the load to 32^ cwt. ; fo

that the weight of the atmofphere being 48 cwt. 40 lbs.

raifes a weight of 32^ cwt. with a velocity of fix feet in

two feconds, confidering only the defcending ftroke of jthe

pifton. This requires an effective preffure on the pifton of
nearly 1 1 lbs. per fquare inch, including friction and counter-

weight ; but to balance the weight of the water in the pump,
demands a preffure of only 8 lbs. per fquare inch of the

pifton.

In calculating the powers of the fteam-engine, it has been

a common millake with engineers to take into the account no
other circumflances than the diameter of the cylinder, and
the perpendicular height and diameter of the pumps ; from
which they calculate only what burthen is laid upon each

fquare inch of the cylinder or piiton area, fuppofing the

pifton to be at reft, but without paying any regard to the

velocity of the engine's motions under fuch burthen, or the

number of ftrokes per minute. Without taking thefe parti-

culars into the account, it is impoflible to calculate the

quantity of water raifed to a given height, which is the only

means of obtaining the exact power or acting force of an

engine : it would be like attempting to meafure the contents

of a folid body by only two dimenfions. Steam-engines

have at different times been calculated to carry a load varying

from 5 lbs. to upwards of 10 lbs. to the fquare inch ; but
when working with the light preffure of 5 lbs. to the inch,

they are expected to go with double the velocity ; that is, the

pifton to move through double the fpace in the fame time

that it would with a preffure of 10 lbs. In this cafe the fame
quantity of water would be raifed to a given height in the

fame fpace of time. In the fteam-engine, as well as in

other machines, there is a maximum, which cannot be ex-

ceeded without applying fome new principle ; and though
by bad workmanfhip ah engine may fall fhort of what it

fhould do, the belt workmanfhip can only produce a certain

effed.

In eftimating the power or effect of engines in this

manner by the pounds per inch ,in the area of the pifton,

it muft be confidered as the clear product of the engine in

the column of water it will raife, abftracted of all deduc-
tions for friction, counter-weight, &c. For, by attending

to the different lifts of pumps in the engine-fhaft of a coal

or a copper mine, we find that we muft, befide the altitudes

and the diameters, take into the account the friction of the

buckets, and of the water on the fides of the pumps ; the

opening
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opening of ftrong double-leathered valves, together with the

it ones and gravel that enter at the foot of the pump ; the

inertia of the pump-rods, the chains, the maffive lever placed

between the cylinder and the pumps, all to be overcome by

the preffure on the piiton, in addition to the 7 or 8 lbs. per

fquare inch. Thefe additions to the power required for the

mere railing of the water are fo confiderable, as to be at

lealt equal to half what is required for the work performed :

this will raife the real acting preffure of the atmofphere to

ioi or 1 ilbs. per fquare inch. When this is the cafe, the

vapour which remains in the cylirtder mult be equal in pref-

fure to 4A or 3 lbs. per fquare inch ; and this, by our fir It

table of expanlion, will indicate a temperature of from 155
to i42°of Fahrenheit.

In general, the water in the hot-well indicates a lower tem-

perature than this ; but although we have but little inform-

ation concerning the ftate of the vacuum in the atmofpheric en- .

gines, when working in their ufual ftate, it muft be confi-

derably more perfect than has been fuggefted by the idea of

a pretfure of 8 lbs. per inch : for an engine carrying a load of

7^ lbs. on the fquare inch of the pifton, together with the

fridtion and inertia, even in large engines, cannot be lefs

than 1 l-i lbs. on the inch. Mr. Hornblower informs us
that he tried the vacuum of feveral engines in the county
of Cornwall ; and in one, which was reckoned the leaft,

the vacuum in the cylinder brought the barometer-gauge to

23, and fometimes 24 inches, inltead of 30 inches, at which
it would have ftood if the vacuum was perfect. If we take

the extreme o"f thefe obfervations, it will be 1 1.6 lbs. on each
fquare inch.

Mr. Henry Beighton feems to have been the firft who re-

duced the fteam-engine to any degree of certainty in its

operations, and laid down the rules for calculating its

powers. Beighton was a mathematician as well as an en-

gineer, and conducted the Ladies Diary from 1 7 14 to

1744. For feveral years he lived at Griff, and had conitant

opportunities of trying experiments on engines.

We have before noticed his invention of the working-
gear, or mechanifm, by which the regulator and iteam-cock

are alternately opened and fhut. In 17 17, Mr. Beighton
publifhed the following table of the necellary proportions

of the cylinders of engines to the pumps, when drawing
water at different depths, from j 5 to 100 yards, in different

quantities, from 48 to 480 hogfheads per hour.
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This table is formed on the foundation of the ale-gallon,

(containing 282 cubic inches,) which, when filled with pure

running water, weighs 10 lbs. 3 oz. avoirdupois ; and a fuper-

ficial inch, on a vacuum, takes in about 14 lbs. 13 oz. of

the atmofphere, when the mercury ftands at a medium in the

barometer.

But allowing for feveral friftions, and to give a confider-

able velocity to the engine, experience has taught us to allow

but little more than 8 lbs. to an inch in the cylinder's bafe,

that it may make about 16 ilrokes in a minute, at about
fix feet each.

An Examplefor the life of this Table.—Suopofe it was re-

quired to draw 150 hoglheads per hour, at 90 yards deep ; in

the feventh column, I feck the neareit number, via. 149 hog-

fheads, and againtt it, in the firft column, I find a pump of
feven-inch bore ; then under 90, the depth on the right hand
in the fame line, I have 27 inches, the diameter of the cylinder

fit for that purpofe, and fo for any other. Henry Beighton.
This ellimation of 8 lbs. preffure for each fquare inch

continued for many years to be the rule with engineers

who conitrufted their engines according to this proportion
;

and if the engines were of a better or worfe conltru&ion,

they would move with a greater or lefs velocity, becaufe all

the excefs of preffure which could be obtained above the

8 lbs. was appropriated to overcome the friftion and vis

inertia of the machine ; and alfo to raife the counter-weight

:

if, therefore, this additional quantity was greater or lefs, the

engine would move quicker, and raife a greater quantity of

water
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water in the fame time. Mr. Brighton expe&ed his engine

to move 16 ftrokes per minute, of fix ftvt each, or 96 feet of

motion per minute ; but fuccceding engineers found them
feldom to come up to this, and then began to diminifh the

burthen to 7 lbs. per fquare inch, and even 6 lbs., in order

to obtain a greater velocity of motion.

The celebrated engineer Mr. John Smeaton carried the

engine of Newcomen to perhaps as great a degree of per-

fection as its principle admitted. Having conftant occafion to

employ large (team-engines in the yreat works which he ex-

ecuted, he turned his attention to confider the means ot im-

proving their effeft, and diminifhing the confumption of fuel.

In calculating the proportions for an engine for the New
River Company, in 1767, he confidered that the itoppage

of the water at every ftroke, as well as putting the lever-

beam, pifton, heavy rods, and chains, from a ftate of reft

into motion, twice at every ftroke, was a great lofs of

power ; he therefore determined to work the engine (lower,

and with larger pumps, and put upon the pifton all the load

it would bear. To reduce the velocity of the column of

water ftill more, he would place the fulcrum of the beam out of

the centre, and make the ftroke of the pifton nine feet, whilft

the pump which lifted 36 feet (hould work with only a fix-

feet Itroke. This arrangement obliged him to employ a long

narrow cylinder, of only 18 inches diameter, and from this

he alfo expefted to obtain other advantages ; viz. that every

part of the fteam, being nearer the furface of the cylinder,

would be more readily condenfed ; and, in confequence,

that a lefs quantity of injeftion-water would ferve the cylin-

der, which would itfelf be more heated. Under all thefe

appearances of advantage, he ventured to burden the pilton

with a preffure of 10.4 lbs. ^«- inch. Thus, area of pillon

(18 inches diameter) 254 ; weight of the column of water 36
feet in the pumps, 18 inches diameter, 3960 lbs., of which
take 4ths for the difference of the length of ftroke, and it

gives 2640 lbs. for the weight to be lifted by the pifton ; and

dividing 2640 by 254, the area of the pifton, gives 10.4 lbs.

prellure per inch. " Having once feen a common engine

flruggle under this burthen, I thought myfelf (fays this in-

genious engineer) quite fecure under thofe advantages ; but
how great was my furprize and mortification, to find that,

inftead of requiring lefs inje&ion-water than common, al-

though the injeftion-pump was calculated to afford as much
injeftion-water as ufual, in proportion to the area of the

cylinder, with a fufficient overplus to anfwer all imaginable

wants, it was unable to fupport the engine with injeftion
j

and that two men were obliged to afiift to raife the inje&ion-

water quicker by hand, to keep the engine in motion : at

the fame time that the cylinder was fo cold, I could keep

my hand upon any part of it, and bear it for a length of

time in the hot-well. By good fortune, the engine per-

formed the work it was appointed to do, as to the railing of

water ; but the coals by no means anfwered my calculation.

The injettion-pump being enlarged, the engine was in a

ftate of doing bufinefs, and I tried many fmaller experi-

ments, but without any good effedl, till I altered the ful-

crum of the beam fo much, as reduced the load upon the

pifton from io| lbs. to 85 lbs. per inch. Under this load,

though it (hortened the ftroke at the pump-end, the engine

went fo much quicker, as not only to raife more water,

but confume lefs coals, took lefs injedhon-water, the cylin-

der become hot, and the inje&ion-water came out at 180 of

Fahrenheit ; and the engine in every refpedt not only did its

work better, but went more pleafantly. This at once con-

vinced me that a confiderable degree of condenfation of the

fteam took place in entering the cylinder, and that I had
loft more this way by the coldnefs of the cylinder, than I

had gained by the increafe of load. In fhort, this finghv

alteration feemed to have unfettered the engine ; but in what
degree this condenfation took place under different circum-
ftances of heat, and where to ftrike the medium, fo as upon
the whole to do bed, was ftill unk m >wn to me. But refolving,

if pofllble, to make myfelf matter of the fubject, 1 imme-
diately began to build a fmall fire-engine at home, that I

could eafily convert into difterent lhapes for experiments,

and which engine was very near ready to fet to work in the

winter of 1769."
With this experimental engine, which is reprefented in

Plate III. Steam-Engine, Mr. Smeaton made a multitude of

experiments, which he noted down with great care in tables,

and from their refults deduced rules for the proportions of

the parts of his engines : he afterwards erected many engines

of the largeft dimenfions, which fully verified his experiments

:

the firft of thefe was at Long Benton colliery, in 1774,
which had a 52-inch cylinder, and afterwards a 72-inch, for

the emprefs of Ruflia, at Cronftadt.

Mr. Smeaton's Experimental Engine.— Plate III. contains

an elevation of this engine, (hewing all its parts at one view
;

and, after the minute defcription which we h;;ve given of Mr.
Newcomen's engine in Plate II., it is not neceliary to enlarge

on the particulars of the prefent. A, B, are the walls of the

building; C groundfills, extending from the wall B, to the

wall of the boiler or furnace F ; D are (trong upright tim-

bers, to fupport the crofs-beam d, on which the centre of the

beam is fuftained ; P are the cylinder-beams, framed into the

upright D, and the walls A, B ; and the cylinder G is hung
between them by thick crofs-planks q, q.

M M the great beam, librating on its centre, and formed
to arcs of circles at the ends, to which are (ufpended the

chains h for the pifton, and the chain of the main-pump
fpear H. It has alfo attached to it the plug-frame Q, and
at the other end an iron rod K, which works the injection

or jack-head pump, I, by means of a counter lever a a,

which brings the rod, /', of the pump to a convenient place,

near the main-pump O O. The proper diftance for the

motion of the beam is limited by two iron fidds or pins b, b,

which reach out from each fide of the arch-heads, and ltop

on pieces of wood, fupported by the beams S, called the

fpring-beams. Thefe beams alfo, which fupport the upper
floor of the houfe, are let into the walls A, B, at the ends,

and reft in the middle on the crofs-beam d, and are firmly

bolted down, as (hewn in the drawing.

N is the injection-pipe, 13 the injeftion-cock, and X the

pilton water-cock, branching off from the injeftion-pipe N.
L is the injedtion-cillern, placed in the highelt part of the

houfe ; kk is the pipe from the injediion-piimp I, by which
it is fupplied ; and T is the waitepipe, at which the excefs of
water runs off. The pipe T leads down 10 the fmall ciftern z,

which will always be kept full, and the overflow will run
down the wafte-pipe I e, and efcape out of doors.

f is the fire-door, and the afh-pit is beneath it : the fire

circulates round the boiler, and then pail'es into the chim-

ney ^ : x is a fmal) door at the bottom of the chimney, to

clear the foot, and there is alfo a damper to regulate the

draft : z is the boiler, and its figure below is (hewn by
the dotted lines : v is a pipe rifing from it, which has the

fafety-valve at the top of it, contained in a box or trough,

which carries the fteam through the wall at -w : n is the

fteam-gauge, a fmall bent glafs tube, which contains mercury,

and (hews the preffure of the fteam. The cylinder G, be-

fides the bored part in which the pifton works, has a bot-

tom W, fcrewed on by a flanch at the lower part, and from
this bottom part defcends the (team-pipe S. The fhort

pipe, 1 2, joins to the lgwer end of the inje&ion-pipe NN; and

oppofite
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oppofite to this is a fimilar ihort pipe, for the fnifting-valve.

Alfo from the bottom of the cylinder there defcends the link,

or eduftion-pipe in, which enters the hot-well R, and the end

is covered with a valve. S is the walle-pipc, from which the

excels of hot water in the hot-well is carried off into the

well E E.
As the hot-well is placed fo low that the boiler cannot be

fupplied from it, a fmall feed-pipe, ^>, proceeds from the lower

part of the cylinder, and enters the boiler, having a cock,^>,

to regulate the quantity which /hall pals through, and a valve

to prevent the water being drawn up from the boiler into

the cylinder. In the top of the boiler is the regulator-

plate, 7, to the under hirface of which the regulator is

fitted : the handle or lever of the regulator is alfo feen,and the

I pinner or rod 5, by which it is alternately moved backwards
or forwards by the arms 3 and 4 of the jt^. When its weight

or bob, 3, falls over on either fide of the perpendicu-

lar, it is checked by the ftrap 9 : 1 and 2 are the arms or

handles by which the \ is moved when the pins in the plug-

beam, Q, aft upon them, and 6 is a weight to balance the

weight of the handles.

10, 11 is the F, or lever of the injeftion-cock ; it is con-

nefted with the handle of the cock, 1 3, by a fork, which can-

not be fees ; and the end, 1 1 , is loaded with a fufficient weight

to caufe its defcent, and open the cock, except when it is ele-

vated, by prefling down the end 10 ; and when it is held up
by the haok 12, the cock will then be (hut ; but when the

plug-frame rifes to its higheft, it draws the wire 14, and
lifts the catch 12, fo as to let fall the weight 11, and opens

the cock in an inftant.

The aftion of this engine is apparent after the explanation

which we have given of the former engine, and it is only ne-

ceflary to explain a fmall machine which is contained in the

cittern V, called the cataraft : it was very commonly ufed

in the engines for the mines in Cornwall, to regulate the

motion of the engine to any given number per minute, fo

that the defired quantity of water could be drawn, without

watting fleam in drawing more.

The cataraft is nothing more than a fmall tumbling-bob,

moving on a centre within the box V, in the fame manner as

the ^ ; but inftcad of the weight or bob at the top, it has a

fmall box or cup, which is tilled with water by a fmall

ftream dropping continually from the fmall cittern 2, through
a cock. The lever, on which the cup is fixed, has a fecond

lever and counter-weight applied to it, which makes it always

aflume the vertical pofition, or nearly fo, except when the cup
is full, and then it is of fufficient weight to make the cataraft-

tumbler fall over, and in that petition the cup inclines fo

much, that it difcharges its contents, and the counter-weight

caufes its immediate return. The cataraft, when it falls

over, ftrikes a piece which is connefted with a wire 15, and
this by a lever, 16, and the fecond wire, 17, draws up the

catch 12.

When the engine works with the cataraft, the wire 14,

before mentioned, is detached ; and in this ftate we will

fuppofe the regulator open, the injeftion-cock fhut, and the

pifton to have jufl arrived at the top of the cylinder. A
pin in the plug-beam, Q, feizes the handle 1, overthrows
the tumbling-bob, 3, of the ^ towards the cylinder, and
the prong, 3, of the fork of the j^ draws the rod 5, and
(huts the regulator. In this fituation the engine will re-

main, until the llream, which flows from the ciftern z,

through the cock, fills the cup at the top of the cataraft,

and caufes it to fall over ; it then ftrikes fuddenly on the
piece oi the wire 15, aiid by the lever 16, and wire 17, it

raifes the hook-catch 12. This lets fall the weight 11,
and opens the injeftion-cock, to throw a jet in the cy-
linder, which condenfes the fleam therein, making the
pitton to* defcehd ; and when it arrives at the bottom,
the pin in the plug Q deprefles 10, which fliuts the injeftion,

and then, by depreifing 2, overthrows the tumbling-bob,
and opens the regulator. This admits fleam again into the
cylinder, and the counter-weight makes the pitton re-

turn. The cataraft returned the inilant that its cup in-

clined fo much as to throw out its water, and the cup then
began to fill again ; but it will not again aft, or difcharge
the injeftion-cock, until it is quite filled ; and the injeftion-

cock will not open till this happens ; fo that the engine
waits at the top of the ttroke till the cataraft is ready :

and this time of waiting can be regulated, by diminifh

ing or increafing the fleam which drops down the cock,
fo as to draw up exaftly as much water as drains into the
mine.

In 176c, Mr. Smeaton made a portable fleam-engine for

draining foundations, or other temporary works. It had a

pulley or wheel, to receive the chain which communicated
motion from the piflon to the pump-rod, inftead of a beam ;

and the whole machine being fupported in one frame of
wood, it had no conneftion with the building in which it was
placed, or it could work all together in the open air. The
frame was fhaped like the letter A, and the vertex fupported
the pivots of the wheel, whillt the cylinder and pump were
bolted down to the groundfills, on which the A was erefted.

The engine in its aftion was the fame as others ; the boiler

required no fetting in brick-work, but was in the fhape of a
large tea-kettle, and the fire-place was in the centre of it,

furrounded on all fides by the water. On one fide was an
opening for the fire-door, and a large tube or pipe led

through the water to a hollow fphere of cafl-iron, in which
the fire was made, upon a grate ; and from the grate another
large tube or afh-pit defcended perpendicularly through the
bottom of the boiler, and was open below to fupply air to
the fire ; alfo oppofite the fire-door was a third large tube
or chimney, leading from the fphere through the fide of the
boiler, and it then turned up in the manner of the fpout of
a tea-kettle, to carry off the fmoke into a tall chimney of
brick or of iron-plate.

From Mr. Smeaton's manufcript papers (now in pofleflion

of fir Jofeph Banks) we gain much praftical as well as phi-

lofophical information on the atmofpheric engines ; and as

thefe engines are flill ufed very extenfively at coal-mines, we
think the publication of the particulars will be of fervice.

Mr. Smeaton's experiments with his experimental engine

were very numerous, and fo diverfified, as to afford all the
information which can be defired upon Newcomen's engine.

It would exceed our limits to tranlcribe many of thefe ex-

periments ; but we think it will be ferviceable to give the

table of proportions, which he fettled from the refults of
all his experiments, and after which table, between the years

1774 and 1782, he erefted no lefs than eight firft rate

engines, with cylinders of five and fix feet diameters, and
many others of fmallcr dimenfions. A full defcription, with

drawings, of one of thefe engines, is given in the publication

of Mr. Smeaton's Reports, 3 vols. 4to. London, 181 1.

Vol. XXXIV. Mr.
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The different column 1
; of this table explain themfelves,

except the great product per minute. This is the effett of

the engine exprefled in a convenient manner, to feparate it

from all confiderations of the diameter or lift of the pumps,

or of the number of itrokes which the engine makes in a

minute; being the multiple of all thefe, and is thus ob-

tained. Multiply the fquare of the diameter of the cylinder

in inches, by the preffure on each fquare inch of the pilton,

not exprefled in pounds weight, but in the height of

a column of water in feet ; and this again is multiplied

by the velocity of the motion of the pilton per minute.

For example, a 26-inch cylinder : fquare of diameter,

(676) x 18 feet, the preflure />«• iquare inch in feet of wa-

ter, = 12168 x 76.21 feet, the journey per minute,

= 927323, the great produtt per minute, as per table.

The table is calculated upon the fuppofition that the pref-

fure upon each fquare inch of the pilton is 8 lbs. avoir-

dupois, or 18 feet column of water.

The latt column, or effect per minute of one bufliel per

hour, is a comparative view of the effeft of different-fized

engines, (hewing the advantages of large engines in refpeft

to fmall, in the quantity of work they will effett in propor-

tion to the coals they confume.

To find the number of bulhels of coals which any of the

engines will confume per hour, calculate the internal furface

of the cylinder in fquare inches, and add to it three times

the fquare of the diameter, to allow for the pilton bottom,

cylinder bottom, and the furface of the pipes which are

within the cylinder. Next calculate the folid content of

the cylinder in cubtc inches, and find the proportion between

the fuperficial and the folid meafure of the cylinder : ac-

cording to the number of this proportion, find a number in

the following table for a divifor.

Proportion uf

the Surface of

thcCylinder to

its Capacity

in fquare and

cubic Inches.

EffVft of

one Buihel

per Hour.

Differences.

2

3

4
5
6

I

9
10
11

98
188

273

349
414
468
512

545
567
578
578
572

90
85
76
65

54
44
33
22

11

8

Laltly, cut off three places of figures from the great

product per minute, and dividing by the divifor, the quo-

tient will be the effe£t of one bufliel per minute.

For example, a 72-inch cylinder: its circumference will

be 226.3, wh'ch, multiplied by 135 inches, the length,

gives 30550 fquare inches; and adding thereto 15552,
which i3 three times the fquare of the diameter, we have

46102 fuperficial inches ; and the content of the cylinder is

549652 cubic inches, which is 1 1.9 times the number of

the fuperficial inches. By feeking in the lalt table for

1 1.9 or 12, we find the number 572 for the divifor of the

great product, after cutting off its three lalt figures, vit.

7558 -f- 572 = 13 buflicls/w hour.

By this way oi finding the proportion between the fur-

face and the content of the cylinder, an allowance is made
for the lofs of fteam which takes place from condenfation,

when it enters into the cylinder at every ftroke, after it has

been cooled by the injection thrown into it.

The quantity is very confiderable, and forms the greateft

objection to this form of the fleam-engine. An attentive

oblervation to the attion of an engine will (hew that there is

a walle, but not the quantity in which it takes place. The
moment the regulator is opened, when the pilton is at the

bottom of the ftroke, the (team may be perceived to iflue

from the fniftmg-valve with a (trong puff, becaufe the (team

is more elaitic than air by one or two pounds per fquare inch ;

but as the pilton rifes, this (team diminilhes, and foon ceafes,

and no more fteam will iflue during the whole rife of the

pilton.

To alcertain the quantity of this lofs by condenfation, it

becomes firft neceflary to know to what degree water is ex-
panded, when converted into (team, at the preflure of the

atmofphere ; and compare this with the degree of expanfion
which it requires to convert the water, which the boiler

confumes in a given time, into fuch a quantity of fteam as

will fill the cylinder the requifite number of times in the

fame period.

Mr. Beighton made an experiment at Griff engine, in

Warwickftiire, on the degree of rarefaftion of water when
converted into fteam, but without determining the tempera-
ture. The preflure of the fteam was juft one pound upon
the fquare inch, as he determined by the fteelyard of the

fafety-valve ; and by our fecond table, we find this to de-

note a temperature of about 21 6°. The cylinder of the

engine contained 113 gallons of (team at every (troke,

which, at 1 6 itrokes per minute, is equal to 1 808 ale-gallons,

or 1808 x 8 = 14464 pints of fteam per minute. He found
that the neceflary fupply of frelh water for the boiler, un-

der thefe circumftances, was about five pints per minute,

to keep the furface of the water at a conftant level ; there-

fore, the relative bulks of the (team of one pound />«- inch

preflure, and the water from which it was produced, were
as 5 to 14464, or as 1 to 2893 nearly. By an unaccountable

miltake, Defaguliers, who relates the above experiment, de-

duces from the fame data, that the expanfion is 13388, a
number which has been frequently quoted by other writers.

Mr. Beighton's experiment cannot be admitted as conclufive,

becaufe the cylinder being cooled by the condenfing water

at every (troke, the fteam would be condenfed, and lofe

much of its bulk in entering into the cold cylinder. But
without making any allowance for that lofs, Mr. Beigh-

ton's experiment makes a greater degree of expanfion than

has been found by others ; and we (hould not have men-
tioned this experiment at all, had it not been fi> frequently

quoted after Defaguliers with his enormous error, even by
Belidor, Prony, and other foreign writers.

Mr. Smeaton made fome experiments by weighing a
Florence flaik of four inches diameter, firit when it was
perfectly dry and empty, and afterwards wh"n it was full of

water ; then pouring out all the water, except a fmall quan-

tity, he put the globe on the fire, and made it boil (trongly,

till the lalt drop of water difappeared, and at that inttant

he (topped up the mouth to retain the (team which was
within it. The flafk being now weighed, gave the difference

of weight between the flaflc filled with water and with (team

of an elaitic force equal to that of atmofpheric air ; and de-

ducting the weight of the empty flafk from each of ihefe

I 2 experiments,
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experiments, it crave the proportion of the bulk of the Ik-am

to that of the water : this, by a mean of fix different ex-

periments, he determined to be as i-tVr* But fufpe&ing

that fome air was contained in the flafk along with the fleam,

he inverted the mouth of it in water when it was filled

with the hot fleam, and found it to draw up the water in

the fame manner as defcribed by captain Savery ; but it

was not quite filled with water, for a fmall bubble of air

remained in the flafk, and this he eltimated to be fuch a por-

tion of the whole content, as induced him to reduce his

ellimate of the expanfion from 2459 times to 1800 times

;

and this number, the fame number that Mr. Watt had de-

termined, he ufed in his calculations.

His invelligation of the quantity of fleam deftroyed by

a given furface of the cold cylinder was as follows. The
cylinder of the experimental engine was 9.9 inches diameter

and 50 inches long : making the requifite additions to its

bottom and pillon, the internal furface was 2340 fqaare

inches, and the folid content was 3940 cubic inches. The
quantity of water ncccflary to fupply the boiler at each

ftroke was found to be 8.5 cubic inches : therefore, 3940
•—• 8.5 = 463 times, which the 8.5 cubic inches of water

mult have expanded to fill the cylinder at each ftroke. But
fuppofing the water to have expanded 1800 times, the 8.5

inches x 1800 --= 15300 cubic inches of fleam produced,

which is 3.88 times the quantity employed to fill the cylinder.

The difference of thefe numbers, viz. 15300 — 3940 =
1 1360 inches of fleam condenfed and loft. This, divided by
the number of fuperficial inches on the furface of the cy-

linder, gives 4.9 cubic inches condenfed by every fquare

inch of furface.

It will be readily feen, that the proportion between the

quantity of fleam which muft be produced, and the quan-

tity which will be employed, will be lefs in large cylinders

than in fmall ones ; hence the above is the extreme cafe ; and
in a fimilar trial of a 52-inch cylinder, he found the wade to

be only 2.7 cubic inches for each inch of furface. Hence
we fee the reafon for Mr. Smeaton's rule of making the

proportion of the furface of the cylinder to its capacity the

ground-work for the calculation of the quantity of coals.

In common engines, which are loaded to feven or eight

pounds upon the inch, and are of a middle fize, the quan-
tity of fleam which is condenfed in reftoring to the cy-

linder the heat which it had loft, is equal to the full con-

tents of the cylinder, befides what it really required to

fill it ; fo that twice the contents of the cylinder are employed
to make it raife a column of water equal to about icven or

eight pounds for each fquare inch of the pifton ; or to take

it more fimply, a cubic foot of (learn makes a fufficient

vacuum to raife a cubic foot of water about eighteen feet

high, befides overcoming the frittion of the engine, and the

reliftance of the water to motion.

In all Mr. Smeaton's experiments he obferved the quan-
tity of water which was evaporated in proportion to the

coals, and found by a mean of a great number of experi-

ments, that a bufhel of coals evaporated 1 2700 cubic inches

of water, or 7.35 cubic feet ; and eftimating the expanfion

at 1800 times, the bufhel of coals will produce 13230 cubic
teet of fteam, of little more in elafticity than the atmofphere,
and about 214 of Fahrenheit's thermometer.

The Work aSually performed by Atmofpher'ic Engines in pro-

portion to the Coals.—We fh=U firit give the refults of the

performance of fame old engines, according to Mr. Smea-
ton's account, before he began his improvements. The en-

gine at Long Benton colliery, which was confidered as one
of the belt in the neighbourhood of Newcaftle, was tried

by Mr. Smeaton in 1772 ; it was of the following dimen-
fions. Cylinder 52 inches diameter, ftroke 7 feet. The
pump was 12 inches diameter, and drew the water 61 fathomg
high ; and alfo an injedtion-pump 8 inches diameter, and 5 feet

7^ inches ftroke, which raifed water 58 feet. This engine
confumed 8 bolls (of 2 cwt. 1 qr. 2i£ lbs. each) of coals,

fuch as are generally ufed for engines, in two hours and two
minutes, when working at the rate of from 7^ to 8 llrokes

per minute, or 75- per minute at the medium.
The computations from thefe data are firft to afcertain the

real weight of water in the pumps : the main pump being
1 2 inches diameter, and the injeftion-pump 8, the propor-
tion of the areas of the two will be as the fquares of their

diameters, and their load in proportion to their height of
column ; therefore, as 144 : 64 :: 58 feet high : 25.7 feet

;

that is, the whole load of the injection-pump will be equal

25.7 feet of the main column of 1 2 inches diameter ; but this

is, provided that the length of ftroke was the fame in both.

To reduce them to one, fay as a 7-fcet ftroke, or 84 inches,

: 67.5 in. :: 25.7 ft. : 20.7 feet of the column of the mam
pumps, fay 21 feet.

Hence, the whole load confifts of the main column of 12
inches diameter, and 61 fathoms or 366 feet, and the injection-

pump equal to 21 feet thereof, 366 +21 feet = 387 feet.

To obtain what Mr. Smeaton calls the great produdt, by
which the powers of different engines can be compared, muL-
tiply the fquare of the pump's diameter 144 inches x 387 feet

lift = 55728, which multiplied by a 7-feet ftroke = 390096,
and again by 7.75 ftrokes per minute = 3023244, the

whole product or effect of the engine, without regard to

coals, or without any allowance for the weight of the pump-
rods, and the counterpoife of the engine.

The quantity of coals was 2cwt. 1 qr. 21^ lbs. = 273! 'bs.

X 8 bolls = 2188 lbs. which divided by 88 lbs., the

weight of a London bufhel, gives 24.86 bufhels confumed
in the whole time of the experiment, viz. two hours and
two minutes, or 122 minutes.

To find the coals for one hour's work, fay as 122 minutes

: 60 min. :: 24.86 bufhels : 12.22 bufhels per hour.

Laflly, the whole produft 3023244, divided by 12.22,

gives 247401 for the produdt or efieft of one bufhel of

coals per hour.

This engine was rebuilt according to Mr. Smeaton's plan,

with the fame cylinder of 52 inches and 7-feet ftroke, but

the pumps were enlarged to 12.2 inches diameter, and lifted

in two columns each 24 fathoms 4 feet high. The injection-

pump was 7 inches diameter, 5 feet 6 inches ftroke, and

lifted 70 feet 7 inches high.

In 1774 Mr. Smeaton tried the experiment, and found

that when this new engine was working at the rate of twelve

ftrokes per minute, 2 cwt. I qr. 16 lbs. of the common en-

gine coals fupplied it 22 minutes.

From this he made a fimilar computation to thofe for the

former engine. Square of 12.2 inches the diameter of the

main pumps 148.84; fquare of 7 inches the diameter of
injedlion-pump 49 ; its lift 70^ feet. Then fay as 148.84
: 49 :: 705 : 23.21 feet of the main column, if the lengths

of the ftrokes were equal ; but as they are not, fay as the

long flroke 84 in. : 66 in. :: 23.21 ft. : 18.2 ; therefore the

load of the injetlion-pump is equal to the load of 18.2 feet

of height of the main column.

The total load then is equal to a barrel 12.2 inches dia-

meter, twice 24 fathoms 4 feet, or 296 feet + 18 feet, viz.

314 feet of lift.

To obtain the great product, multiply the fquare of the

pump's diameter 148.84 by 314 feet; the height lifted =
5 4673576,
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46735.76, which multiplied by 7-feet ftroke = 327150.32

;

and again by 12 ftrokes per minute = 3925803.84, the

whole product or efhet or the engine, without regard to

coal?, or without allow;. nee for the weight of the pump-rod,
nearly 3 tons, and the counter-weight oi the engine.

Fop the quantity of coals 2 cwt. 1 (]r. i61bs., or 2681bs.,

divide it by 88lb=., the weight of a London buhVl, and it

makes 3.05 bufhels confumed iu 22 minuter, the time of the

experiment ; therefore fay, as 22 min. : 60 min. :: 3.05 :

S. 7,2 bufliels per hour.

Laftly, the whole product 3925803.84, divided by 8.32,

gives 471851 for the product, or effect of one bufhel of

coals per hour. Therefore the effeft of this new engine,

compared with the former engine, is as 471 851 to 247401.
To this computation, which is chiefly comparative be-

tween the two engines, we may add the following, to (hew

the preffure upon each fquare inch of the pifton. The area

of the 52-inch cylinder is 52 x 52 = 2704 X -7854 =
21 23 fquare inches.

The weight of the column of water in the pumps, 12.2

inches diameter, will be about 50.cJbs. weight for each foot

in height. For 12.2 x 12.2 = 148.84 x -7854 = 116.8,

the fquare inches in the area of the pump. Now, a cubic

foot of water weighs 627; pounds nearly ; therefore divide

62.5II5S. by 144, the fquare inches in a fquare foot, and it

will give .4341b-., which is the weight of a column of water

one inch bafe and one foot high. Multiply 116.8 x -434
= 5o.7lbs., the weight of the column of water in the

pumps a foot high ; and this multiplied by 314 feet, the

whole lift equals 15919^8., the total weight of water.

Divide this number by 2123, the number of fquare inches

in the furface of the pifton, and it will give 7-481bs. for the

preflure upon each fquare inch, or 7^ very nearly.

Another method of readily finding the preflure per fquare

inch in the pifton is thus. As the fquare of the diameter

of the cylinder (52 x 52 =) 2704 is to the fquare of the

diameter of the pump (12.2 x 12.2 = ) 148.84, fo is the

height which the pump lifts, 314 feet, to 17.24, the height

of a column of water, which, if it refted on the pirton,

would balance the water in the pump. Then multiply

17.24 feet by .434^., the weight of an inch fquare of

water one foot high, and the refult is 7.48^. for the preflure

per fquare inch, the fame as before.

Since Mr. Watt introduced his improved engines, it has

been cuftomary to compare their effects by the number of

pounds of water which they can raife to one foot high by
the confurription of a bufhel of coals, without regarding the

time in which it is expended. To reduce thefe two engines

to that ftandard, we mud fay the firft engine confumed
24.86 bufhels in 122 minutes ; therefore, as 24.86 bufh. :

122 min. :: 1 bufh. : 49 min. ; that is, one bufhel will laft

49 minutes. At every llroke, the pump draws up a cylinder

I water, 12 inches diameter and 7 feet long, 387 feet high.

This cylinder of water will weigh 343^. ; for 12 x 12 =
144 -5- -7854 =113 inches, the area of the pump. This,

multiplied by .43416s., the weight of a column one inch

fquare, and one foot high, will be 49lbs. ; and again, mul-
tiplied by 7 feet for the length, will equal 343lbs.

The quantity of coals confumed in the firit experiment

was 24.86 bufhels: the experiment Ialted 122 minutes,

during which time the engine, working at 7J ftrokes per

minute, made 945 ftrokes ; then fay, as 24.86 bufh. : 945
ftrokes :: 1 bufh. : 38 ; therefore the engine makes 30
ftrokes for every bufhel of coals which it confumes.

At every flroke the engine raifes 343^. of water 387 feet.

Multiply 343 by 38, the number of ftrokes, and it gives

13034^3., lifted 387 feet by each bufhel of coalc. Lallly,

13034 x 387 = 5,044,15811)8. ofwaterraifedone foot high

with a bufhel of coals.

The new engine confumed 3.05 bufhels in 22 minutes,

during which time it worked 12 ftrokes per minute; it

is therefore 264 ftrokes : then fay, as 3.05 bufh. : 264
ftrokes :: 1 bulh. : 86.5, the number of llrokes which the

engine will make for each bufhel it confumes.

At every ftrokc the engine raifes a cylinder of water,

12.2 inches diameter, 7 feet long, and weighing 354.81bs.

314 feet high. Multiply this 354.81bs. by the 86.5 ftrokes

which the engine makes for each bufhel of coals, and we
have 30690, the number of pounds of water lifted 314 feet

by each bulhel of coals. And laftly, 30690^. X 314 feet

= 9,636,660^8. of water lifted one foot high with each

bufliel of coals.

Mr. Stnctiton's D'ireclhns for making Engines. — Mr.
Smeaton made his engines with a wooden bottom to

the pifton, as we have before noticed. This was be-

caufe wood communicates heat much lefs rapidly than

metals. The pifton is kept much cooler than any other part

to which the fleam has direft accefs, not only from the

water which is poured upon it to keep it tight, and prevent

the leakage of air into the cylinder, but alfo becaufe it

receives the firft and molt direct action of the cold injection-

water : and as the (team in entering the cylinder through

the fleam-pipe firft meets the cold furface of the pifton, it

is thereby condenfed in a greater degree than by an equal

portion of the internal furface of the cylinder. By covering

the bottom of the piilon with wood, it will receive or

conduct lefs heat from the lleam ; and for the fame reafon,

the cold water, when it is thrown up againlt the pifton,

will be lefs heated by the contact of it, the wood acting

as a neutral body on the fluids, which alternately act

againft it.

The injection-cap, or jet, according to Mr. Smeaton,

fhould be a fquare hole through a brafs plate, and rounded

from the under fide, that it may throw up a full bore. The
middle of the jet fhould not be directed to ftrike the centre

of the pifton bottom, but it fhould rife perpendicularly,

fo as to ftrike the pifton bottom at right angles. That
part of the injection-pipe which is within the cylinder fhould

be made of wood, or if of metal, wrapped round with tarred

marline, or fmall rope, to feparate the metal of the pipe from

the contact of the lleam, or hot water, which not only faves

the condenfation cf lome fleam, but by preventing the pipe

becoming hot, that portion of injection-water which is con-

tained in the pipe is kept cool, and the fleam which
afterwards flows through the pipe will enter in its coolefl

Hate. The injection-ciftern fhould be placed as high as

the building will admit, fo as to give a fmartnefs to the jet.

A pipe fhould be applied beyond the fnifting-valve, with

a cock in it, which being partially clofed, the fnifting can

be regulated, if it fhould be found too great, fo as to emit
more fleam than is requifite. Mr. Smeaton alfo placed a

fmall air-cock on the upper part of the eduction-pipe, or

fome other part having free communication with the cylinder,

for the largefl engine. This was to be only of the fize of

a fmall common beer-cock ; and when the fnift was properly

regulated, this- cock was to be opened as much as it could

be, to allow the pifton to come fully down into the cylinder.

We fuppofe this air-cock mull have been found practically

beneficial, or fuch an experimental engineer as Mr. Smeaton
would have difcontinued to recommer.d it : but we do not

know on what principles the admiflion of air could be fer-

viceable, unlefs it was to diminifh the defcending power of

the piilon when it arrived near the bottom of the cylinder,

and thu6 diminifh that acceleration of the pifton, of which

we
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we have before fpokcn in the defcription of the action of

the engine.

Laltly, in adjufling the engine to its work, to determine

the proper degree of counter-weight, it was to be put toge-

ther, and the pumps tilled with water, but the buckets
without the leathers, and the pifton without any packing.

In this (late, a weight, equal to about ilb. per Iquare inch,

being laid upon the pifton, the engine was ballafled at

either end of the beam, as it might require, until it was
found in exact balance. Then, when the pifton was relieved

from its weight, it would have a counter-weight tending

to draw it up with a force equal to i lb. per fquare inch.

This was for engines of the largeil dimeniions ; but as the

proportion of lofs by fridtion of the pifton and buckets is

greater in fmall cylinders and pumps, fmaller engines

mull have i^lb., and the fmalleft engines 2lbs. per inch.

When it is not convenient to fill the pumps with water up
to the top, allowance mult be made for the difference of the

pump-rods not being immerfed.

Mr. Smeaton expected his engines, which were calculated

to be loaded with a neat burden of Bibs, per fquare inch,

would, with the counter-weight as above, make their re-

turning ftroke rather quicker than the working ftroke, and

this he preferred.

The proper proportion of the counter-weight has been

a matter of much mathematical inveftigation by writers on

the engine, particularly M. Bofl'ut ; but it depends upon
fo many contingent circumllances, that it would be impof-

fible to apply any theorem to praftice, even if the theory

were eftablilhed ; and the adjuftment is eafily afcertained

by experiment.

The defign of the engineer in giving or allowing a pre-

ponderancy to the outer end of the beam, is limply that the

buckets may defcend, and that the pifton may rife and

allow the (team to fill the cylinder, without any further

combination of apparatus being employed for that purpofe.

Now let us obferve its operation, and the manner of adjuft-

ing its quantity in an engine's firlt fetting to work. Sup-
pofe the water already up to the top of the pump : the

fteam being admitted into the cylinder till it has driven out

the air, the operator {huts the fteam-cock, without fupply-

ing any injection ; and the engine will make its firft

ftroke, though very quietly, by the external condenfa-

tion from the furface of the cylinder : he then allows fteam

again to enter the cylinder, and according to the pilton's

tendency to rife, he fuits his judgment to the degree of

counter-weight neceflary : if it rifes too flow, he puts iron

or other ballad upon the pump-end of the beam ; and if it

rifes too quick, he places thefe weights on the pilton-end.

We have then two important circumllances to attend to

in this regulation. Firft, that the pump-bucket (hall defcend

as quick as it can, but without fuch force as ftiall occafion

a violent fhock to flop the motion at the end of the ftrokes ;

and fecondly, that the pilton (hall not be drawn up fafter

than the fteam-regulator (with the degree of opening that

is given to it) can fupply fteam ; for that would impede

the difcharging functions of the engine, or getting rid of

the air and condenfing water ; and unlefs thefe are performed

punctually, the engine foon ceafes to work. Now neither

the air nor the water can be difcharged inftantaneoufly from

the cylinder, but require a certain time, in proportion to

the quantity of each, and the degree of ftrength in the

fteam ; and therefore the pifton mult not rife fo quick as to

prevent the fteam afting on the air and condenfing wa-
ter, which it will do if the engine has too great a

counter-weight, and the fteam is low ; for if the pilton

afcendj fafter than the boiler fupplies fteam, there can be

no difcharge, and after a ftroke or two the engine will

ftop.

But this is on the fuppolition that the engine is working
with its full intended velocity. When an engine is erected

on a mine or pit which is finking, the quantity of water
to be lifted by the pump being fmall, the engine mult
work (low, and the counter-weight mull be in proportion ;

the beam will nevcrthelefs require an extra counterpoife at

the pump-end, becaufe of the lightnefs of the pump-rods ;

but as the mine or pit becomes of greater depth, and fuc-

ceffive lengths of rods are applied for the different lifts of
pumps, the weight mult be diminifhed, and at length
transferred to the pifton-end of the beam, in fuch quantity
as to keep the engine under command ; for as the velocity

of the returning ftroke depends upon the quantum of
counter-weight, this muft be regulated according to the
quantity of water which this engine has to draw, or rather
to the number of ftrokes the engine is to make in a minute.
As this velocity is to he increafed when the quantity of
water increafes, a greater counter-weight muft be added ;

but it is not until the engine works at its intended load,

that the counter-weight muft be brought to the degree we
have mentioned.

While an engine is working, as we have fuppofed, with a
fmall portion of its full load, the injeftion muft be very
fparingly applied, fo as to condenfe imperfectly within the
cylinder, or the pifton will defcend with fuch velocity, and
ftrike upon the fpring-beams with fuch violence, as to beat
every thing to pieces.

When a mine is going down, and the engine-ftiaft receives

all the water from the different parts of the mine, the quick-
nefs of the engine's ftroke mult depend upon the uniform
influx of the water, and the engine muft be fo accurately

regulated to this quantity of water, as to fup it up at

every ftroke. Now if this fupping up is violent, the air

will be drawn into the pumps at the conclufion of every

ftroke, and caufe the engine to work irregularly ; and, on the

other hand, if the ftrokes of the engine are not quick
enough, the water will gain on the miners and prevent their

working. The velocity, as we have before ftated, muft be
regulated by the quantity of injection which will determine

the motion of the ftroke, and the counter-weight will regu-
late the time of the returning ftroke: but a much better re-

gulation of the velocity of the engine can be attained by the

cataract, which we have before defcribed.

Even when the engine comes to work with its full load and
counter-weight, and when aproper injedtion isallowed to con-
denfe fully, the engine-man can retard or accelerate the re-

turning ftrokes of the engine, in fome degree, by the regulation

of the fire ; for if the engine (hould return too quick, he lets

down the damper in the flue of the chimney ; or if it is too
flow, he raifes the damper. By thefe means he can vary the

action of the fteam, on the lower fide of the pifton, from one
to two pounds on the inch, greater than the preflure of the at-

mofphere, which in a fixty-inch cylinder will amount to 2800
pounds, and is a fufficient latitude to make the engine re-

turn very quick or very flow, but does not alter the period
of the working of the ftroke.

Other Improvements on Neiucomen's Engine.—Mr. Smea-
ton's improvements on the engine, as we have fhewn, con-
fided only in proportioning its parts, but without altering

any thing in its principle.

In 1759, Mr. James Brindley, the engineer who defigned

and executed the duke of Bridgewater's canal, obtained a
patent for improvements in the ftructure of the fire-engine.

The boiler he propofed to be made of wood and (tone, with

a caft-iron ftove or fire-place withinfide of it, and fur-

rounded
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rounded on all fides, fo as to give its heat to the water.

The chimney was an iron pipe or tube, alfo immerfed in the

water df the boiler. Tiiis plan he expected would fave a
,

confiderable portion of the fuel. The feeding-pipe for

the boiler was to be made with a clack, to be opened and

fhut by a lloat upon the Surface of the water in the boiler,

fo as to fupply it with water always to the fame level,

without anv care on the part of the engine-man. The great

chains for the arches of the beam were to be of wood, and

his pumps were alfo to be made of wooden (laves hooped

together. Thefe are all the improvements mentioned in the

Specification or" his patent : but in the new edition of the

Biographia Britamiiea, we are informed that, in 1756, Mr.

Brindley undertook to ereft a fleam-engine near Newcaltle-

undcr I.v e upon a new plan. The boiler of it was made

with brick and done, inllead of iron plates, and the water

was heated by internal iron flues of a peculiar conftru&ion,

by which contrivances the conlumption of fuel neceffary for

working a lleam-ei gine wa- reduced one-half. He intro-

duced alfo into Ins engii e w toden cylinders, made in the man-

ner of coopers' ware, initead oi iron ones, the former being

cheaper and moreeafily managed in the (halts ; and he like-

wife fublhtuted wood for iron in the chains which worked

at the end of the beam. He had formed defigns of intro-

ducing other improvements into the conftruftion of this ufe-

ful engine, but was difcouraged by obllacles that were

thrown in his way.

The mod important improvement in the atmofpheric en-

gine was the application of it, by means of a crank and fly-

wheel, to the purpofe of turning mills. This was not much
of invention to any one who had confidered the aftion of a

foot-lathe ; but it does not appear to have been put in prac-

tice till a late period, or brought into any extenlive ufe till

after Mr. Watt invented his engine. Mr. Jonathan Hulls

had a patent in 1736, for working rowing-wheels at the fide

or head of a boat by the force of Newcomen's engine, and

we believe he propofed to employ a crank, to produce the

rotatory motion of his wheels.

In 1759, Mr. Keane Fitzgerald propofed, in the Philofo-

phical Tranfaftions, a centnvance to work the ventilator by

the fire-engine, for the benefit of thole who work in mines,

where it is employed to d raw off the water. By this

contrivance the lever of the fire-engine, which works up and

down, and performs at a medium about twelve ftrokes

in a minute, is made to turn a wheel conftantly one way,

and the number of Itrokes is alfo increafed to fifty or fixty

in a minute. The machine is defc.ibed by three figures

annexed to the memoir, and is confidered as ingenious. It

is dated that it may eafily be made to turn a mill to grind

corn, or a wheel to raife coals.

It is related in the Encyclopaedia Britannica,that Mr. Fitz-

gerald took out a patent for communicating a rotative mo-

tion from the fteam-cngine, but we believe this is a millake.

In the Edinburgh Review it is Hated, that an atmofpheric

engine was employed at Hartley colliery, in Northumber-

land, as early as 176S, to draw coals out of a pit. It had a

toothed feftor on the end of the working beam, working

ioto a trundle, which, by means of two pinions with ratchet-

wheels, produced a rotative motion in the fame direction, by

both the afcending and defcendiog llroke of the arch ; and

by fhifting the ratchets, the motion could be reverfed at

pleafure. This engine had no fly-wheel, and went fluggilhly

and irregularly. Who the inventor was is not mentioned.

A patent was taken out in 1769 by a gentleman of the

name of Stewart, for an engine which produced a rotative mo-

tion by a chain going round a pulley, and alfo round two bar-

rels furniihed with ratchet-wheels, with a weight fufpended

to the free end of the chain, which ferved to continue the mo-
tion during the return of the engine. About the year 1 778,
Mr. Matthew Wafhbrough, of Briftol, alfo obtained a pa-

tent for communicating a rotative motion from the lleam-

engine, by a method which was virtually the fame as that

at Hartley ;• only he added a fly-wheel, which we believe

was then, for the firll time, employed in the fteam-engine.

Two or three of thefe engines were erefted, one at his own
works, for turning lathes, &c. and alfo one at Southamp-
ton, at Mr. Taylor's works, befides two or three for grind-

ing corn ; but, owing to the defective mode of communi-
cating the motion, they were fubjeft to fuch irregularities as

rendered them of little ufe.

The crank, which is now the univerfal method of com-
municating the motion of the engine to machinery, was, we be-

lieve, firit applied to an engine at Birmingham. This method
of converting the reciprocating motion into a continuous rota-

tory motion, was by employing the great beam to work a crank
or train of wheelwork. As the real aftion of the engine was
confined to its working ftroke.it was foon found advantageous

to equalize, as nearly as could be, the power of the working
and returning ftrokec. For this purpofe, the rod which ex-

tended from the beam to the crank, and connected the en-

gine and the mill together, and which is called the connect-

ing rod, was made equal in weight to half the power of the

engine, being made of ca'l-iron of large dimenfions ; and
when the weight was not in the rod, it was placed on the

beam at that end.

Suppofe that by this means the engine ie made to exert an

equal force to turn round the crank in the afcent and de-

fcent of the connecting rod, (till it remains to find fome
force which (hall continue the motion in the interval of its

change from afcending to defcending, and vice verfd.

To accomplilh this, it is neceffary to connect with the

crank or wheel-work a very large and heavv fly, which (hall

accumulate in itfelf the whole force of the engine during

its time of aftion ; and therefore continue the motion, and
urge forward the working machinery, while the fteam-engine

is going through its inaftive period of changing the ftroke.

This will be the cafe, provided that the refiftance exerted

by the machine during the whole period of the working
and returning ftroke of the fteam-engine, together with

the friftion of both, does not exceed the whole preflure ex-

erted by the lleam-engine during its periods of aftion upon
the crank ; and provided the momentum of the fly, ariiing

from its weight and velocity, be (ufficiently great ; fo that

the refiftance of the work, during the changing of the

ftroke of the fteam-engine, will not make any very fenfible

diminution of the velocity of the fly. This is evidently

poflible andeafy, for the fly may be made of any magnitude ;

and being exaftly balanced round its axis, it will foon acquire

any velocity confident with the motion of the fteam-engine.

During the working ftroke of the engine, it is uniformly

accelerated ; and by its acquired momentum, it produces

the movement of the mill until the engine changes, and

makes its returning ftroke ; but in doing this, its momentum
is (hared with the inert matter of the fteam-engine, and con-

feqnently its velocity diminifhed, but not entirely taken

away. The weight of the coir" -ting rod, therefore, by
prefling 011 the crank afrefh during the returning llroke, in-

creafes the remaining velocity in the fly, by a quantity equal

to the whole that it loft during the inaftivity of the engine.

This muft be acknowledged to be a very important addition

to the engine; and though Sufficiently obvious, it is ingenious,

and requires confiderable (kill and addrefs to make it cfttftive.

Mr. John Steed, in 1781, had a patent for applying the

crank to a fteam-engine ; and in the fame year, the abbe

Arna!
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Arnal Canon of Alais, in Languedoc, enl i thought
of the fame kind, and propofed it for working lighters

in the inland navigations, a fcheme which is now fuccefs-

fully praclifed in America, and in this country. His
brother, a major of engineers in the Auftrian fcrvice, car-

ried the propofal much farther, and applied it to manufac-

tures ; and the Aulic chamber of mines at Vienna patronized

theprojedt. (See Journal Encyclopedique, 1781.) Buttiuie

fchemes arc long pofterior to Mr. Hull's patent, or to Mr.
Fitzgerald's propofals, and are even later than the erection

of ieveral machines driven by fleam-engines by McflVs.

Watt and Boulton.

When the more improved engines of Mr. Watt came into

life, many perfons tried to improve the atmofpheric engines

by adopting fome of Mr. Watt's ideas : one of thefe was to

employ valves to riie and fall perpendicularly into a conical

feat, for the alternate admiflion of fteam and cold water into

the cylinder, inftead of the Aiding regulator and injeftion-

cock. Mr. George Curr, uho pubhlh'-d ! lis Practical Coal-

Viewer, or Engine-Builder's Companion, in 1796, at Shef-

field, gives drawings of fuch an engine, and tables for the

proportions of all the parts, from which, as they contain

information not given before, we have extracted the following

particulars.

Mr. Curr's Table of Proportions for the Parts of Atmofpheric Steam-Engines.

Cylinders. Builcrs.
Injection. The Cittern being 36 Feet

aeove the Top of the Cylinder.

Scantling of the Working*
Ecauis., 2S Feet long. Otk in a

linglc piece.

Iron
Shank*

foi IM CM

Be»m-
Cenuc*.

Areh-ticad
Chain.

PrcITureon the
Piftin. at 7 lb.

per fquarc
Inch.

Diameter
in Inches.

No. of
Boilers.

Diameter
of the
Boilers-

Diameter
of toe

Fccd-Pipe.

Diameter
of the
Ste.m-
Pipc.

Water-way of
Jn)cctiui)-

Cock.

Square
Hole for

Jet.

Bore of
Injcciioii-

Pump.

Bore of
lnj ction-

Ftpe.

Square of the
Middle.

Square at the
End*.

Square ot
one of
the four
Shanks
for 1 he
Piflon.

Diame'er
of the
Beam-

Gudgcons.

Diameter of ilu

Pidb fur the
Chains.

25 I

Feet.

§4
Inches.

24
Inches.

8
Inche-.

24 by 4
Inches.
3

Inches.

34
Inch.es.

1 1

Inches.

22 by 20
Inches..

19 — 15

Inches.

14
Inches.

34
Inches. Founds.

3436-I2

3° I IO-J- 3 9 3 — «
7

44 34 24— 22 21 — 16 14 4 14 4948.02

35
40

I 124 3

34

10

12

34-

i

3i-i
I

4
54
6

34
4

26— 23
28 2J

22 — 17
24—18

14

2

44
44-

14

14

6734.8O

8796.48

45 2 1 ( 2 of 3 9 34— x4 14 64 44 30—27 26— 19 24 44 14 III33.O4

5°

55

2

2

1 2'r

*34
2 — 3
2 — 34

10

1

1

34— i4

3l— U
14 74

84
4i
44

32— 29

33 — 30

28 — 21

29— 22

24

24
5
54

2

2 of 14
'3744-49
16630.84

60 2 H4 2 — 31 12 44—

H

i4 9 5 35 — 32 3'— 24 3 6 2— 14 19798.08

65 2 16 2 — 3t 124 44-— H 14 94 54 36— 33 33— 25 34 64 2 14 23228.20

70 2 17 2 — 4 '3 44—14 i4 lOi 54 ^-35 33 — 26 34 64 2 2 26939.22

In all thefe engines, he fuppofes the length of the ftroke

to be nine feet, and that they work 85 feet ftroke in common
work

.

In 1793, Mr. Francis Thompfon had a patent for making
the atmofpheric engine work a double ftroke, for the con-

venience of turning machinery by a crank ; this he effected

by employing two cylinders, one inverted over the other,

and the pifton of both connected by one rod, which pafled

through the bottom, or rather the top of the inverted cy-

linder, and was connected with the beam : by this means the

cylinder ailed alternately to make an up or down ftroke.

This never came into life, for the engine was as complicated

as Mr. Watt's, without any of his advantages.

Mr. Watt's Steam-Engine.—The principle of this valuable

invention will be beft explained by a itatement of the manner
in which it originated, and the fteps by which it attained its

prefent degree of perfection.

Mr. James Watt was, in 1763, a maker of mathematical in-

itruments at Glafgow, and being a man of a truly philofophi-

cal mind, and well converfant with all branches of fcience, he

was in habits of afTociating with the moft celebrated fcientific

men at that time in Scotland, particularly with Dr. Black, Dr.
Roebuck, and Dr. Robifon, then a young philofopher. About
this time he undertook to repair a working model of a fteam-

engine belonging to the univerfity ofGlafgow, and during this

employment, obferved the great lofs of fteam from the con-

denfation of the cold furface of the cylinder, which we have

before explained in Mr. Smeaton's inveftigations, though the

latter were not made till after Mr.Watt's. He obferved that a

great quantity of heat is contained in a very minute quantity

of water, in the form of elaftic fteam ; for when a quantity

of water is heated feveral degrees above the boiling point in

a clofe digefter, if a hole be opened, the fteam rulhes out

with great violence, and in three or four seconds, the heat of

the remaining water is reduced to the boiling heat. If the

fteam be condenfed, the whole of it will afford only, a few
drops of water ; yet this fmall quantity, in the ftate of
fteam, carried off with it all the excefs of heat from the

water of the digefter. Mr. Watt reafoned, that if fo great

a quantity of heat is contained in a certain quantity of fteam,

the economical ufe of the fteam was a matter of the firft im-

portance in the improvement of the engine, more than the con-

itruftio •' of the furnace, which had been the chief objeft of
former efforts to improve the engine, the improvement of

the application of the fteam having been much neglefted after

it was firft fettled by Beighton.

The cylinder of the little model was heated when the fteam

was in it, fo that it could not be touched by the hand ; but

before a vacuum could be made, it required to be cooled by
the injedtion, and was then to be heated 3gain by the re-

entrance of the fteam : this, he faw, could not happen, unlefs

the heat was abftrafted from the fteam, which mult occafion

thecondenfation and wafteof a confiderable portion. His firft

enquiry was, what portion of the fteam wa6 thus wafted ;

but fo very few experiments had been made, even upon the

moft effential part of the fubjeft, that the real bulk of

water, when converted into fteam of a given heat, remained

unknown, until he determined it by new experiments in the

year 1764. The opinions which had been entertained con-

cerning its bulk before that time were much beyond the

truth, and could by no means be deduced from the very

inaccurate experiments which were faid to have been made.

Thus
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Thus furnifhed with data, he was enabled to afcertain that

the lofs of (team, in alternately heating and cooling the cylin-

der, was not lefs than three or four times as much as would fill

the cylinder and work the engine. The boiling of water in an

exhaufted receiver at lowheats, which had been difcovered, we

believe,by M. Coulomb, was about this time communicated to

Mr. Watt ; but it was neither known what thefe heats were,

nor what progreflion they obferved under various preffures,

before he made his experiments on that fubjeft. Thefe ex-

periments pointed out another defeft of the common fteam-

cngine, viz. that the injeftion-water thrown into the cylin-

der to condenfe the Ileam becoming hot, and being in a veffel

exhaufted of air, it produces a lleam or vapour, which in

part refilts the preflure of the atmofphere upon the piflon,

and leffens the power of the engine : thii might be remedied

by throwing in as much water as would cool the whole vefiel

below the point at which water boils in vacuo ; but then

it would increafe the firft-mentioned inconvenience, which is

the deflruftion of (learn that unavoidably happens upon

attempting to fill a cold cylinder with that fluid. Others,

who had conftrufted fteam-engines, found, that as they

made their exhaullion more perfeft by making the cylinder

colder, they increafed the confumption of fleam in a greater

proportion than they gained power. Though it appears they

were ignorant of the caufe, they were fo fenfible of the effeft,

that they contented themfelves with cauling the engine to

raife a load equal to feven pounds upon the fquare inch of

the area of the piflon ; whereas the prefTure of the at-

mofphere would have raifed much more, if the cylinder had

been perfectly exhaufted.

Mr. Watt's firft attempt at the improvement of the en-

gine was by employing a wooden cylinder, which would

tranfmit the heat more (lowly : this had fome effeft, but

did not anfwer in other refpefts, and he was obliged to

abandon it, as well as Mr. Brindley, who had before tried

the fame thing. He then cafed his metal cylinders in a

wooden cafe with light wood-alhes : by this, and ufing no

more injeftion than was abfolutely neceflary for the con-

denfation, he reduced the wafte almoft one-half. But by

ufing fo fmall a quantity of cold water, the infide of the

cylinder was hardly brought below the boiling temperature,

and there confequently remained in it a fleam of very con-

fiderable elafticity, which robbed the engine of a propor-

tionable part of the atmofpherical prefTure.

It was not until the next year (1765) that Mr. Watt
made his great invention of performing the condenfation in

a feparate veffel from the cylinder. He conceived, that if

a veffel, which he afterwards called the condenfer, was

made to communicate with the cylinder by a pipe, and

filled with fteam at the fame time, an injeftion being

thrown into the latter veffel would condenfe the fleam

therein, and caufe a vacuum. Under thefe circumftances,

the elallicity of the ileam in the cylinder would caufe it to

ru(h into the veffel to reftore the equilibrium ; but this

fteam being condenfed immediately it entered the veffel by

the continuance of the injection, the vacuum would flill re-

main, and draw off the remaining fteam from the cylinder

until none was left. Here then was the vacuum in the

cylinder produced, without any neceffity fur dimimfliing the

temperature below the boiling point. Having thus ob-

tained the vacuum to caufe the defcent of the piflon, the

fubfequent re-afcent could be obtained by cutting off the

communication between the cylinder and the condenfer, and

admitting into the former a frefh fupply of fteam from the

boiler ; but it was not neceflary to admit any frefh fleam

from the boiler to the condenfer, as the vacuum produced

therein Hill continued, and it would be ready to receive
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and condenfe the fteam from the cylinder, as foon a6 the
piflon arrived at the top of it, ready to make another
ltroke.

The firft difficulty which oppofed itfelf to this beautiful
chain of reafoning was, how to continue the aftion, and
prevent the feparate condenfing veffel from filling with
the injeftion-water, and alio how to get rid of the air.

To fnift by blowing (team into the veflel, in the manner of
the former engine, would have caufed him as great a wafte
of fteam from condenfation, as he would fave by all hi? dif-

covery. He then thought of condenfing without injeftion,
fimply by the application of cold water to the outfide
of the condenfer, on Savery's firft plan ; and to get rid of
the fmall quantity of water produced by the condenfation
of the (team, he intended to carry a pipe down from the
condenfer to a depth of 34 feet, from the end of which the
water would run off by its gravity. But the air which
is carried over by the fteam would alfo accumulate by de-
grees, and could not be fo eafily evacuated ; a fmall pump
mult then be applied to draw it off, and keep the condenfer
empty.

Mr. Watt at the fame time conceived, that it would be
very advantageous to employ the preflure or expanfive
force of the fteam to actuate the piflon in its defcent,
inltead of the prelfure of the atmofphere, as it would be
more manageable than the other in its intenlity. Thus
was the whole difcovery made in a day ; and it only re-

mained to invent the details of the mechanifm to carry it

into effeft, and to eftablifh by experiment the requifite pro-
portions of the parts.

Mr. Watt's firft experiment on thefe new ideas was to
try the effeft of the feparate condenfer ; but before he had
made the apparatus for the experiment, he refolved to ex-
tract the condenfed water from his condenfer by means of
the fame pump which (hould draw off the air, as this

method would be applicable in all fituations.

The firft apparatus was a cylindrical veffel, fitted with a
piflon, which could be drawn up in it to exhauft the air

therefrom. This veflel was made to communicate, by means
of a long pipe half an inch in diameter, with the cylinder of
the engine, which was two inche? in diameter, and ten

inches long. The pipe had a (top-cock, to cut off the com-
munication at pleafure ; and the cylindrical veffel, which was
made of thin tin-plate, was immerfed in cold water. The
pilton of the cylindrical veffel being preffed to the bottom
to difplace the contained air, was then drawn up to leave

a vacuous fpace, and the cylinder of the engine, having its

pifton at the top, was filled with fteam. The cock in

the communicating pipe being then opened, the pilton de-
fcended with a velocity, which (hewed that the vacuum in

the cylinder was almoft perfeft ; and he found, that when
he ufed water in the boiler purged of air by long boiling,

nothing that was very fenfibly inferior to the preflure of
the atmofphere on the pilton could hinder it from coming
quite down to the bottom of the cylinder. This alone was
gaining a great deal ; for in moft engines, the remaining
elallicity of the Iteam arifing from the heated injeftion-

water was not lefs than one eighth of the atmofpherical

preflure, and therefore took away one-eighth of the power
of the engine.

Mr. Watt was fo much occupied in other bufinefs, that

it took him much time to complete his machine, and bring

the whole to bear, fo that he did not apply for his firft

patent until 1768, which bears date 5th Jan. 1769, and is

for his method of leffening the confumption of fteam and
fuel in fire-engine6. The fpecification contains the follow-

ing principles.

K « Firft
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" Firft. That the veffel in which the powers of fteam

are to be employed to work the engine, which is called the

cylinder in common fire-engines, and which I call the lleam-

veflel, mult, during the whole time that the engine is at

work, be kept as not as the (learn that enters it ; firft, by
enclofing it in a cafe of wood, or any other material that

tranfmits heat flowly ; fecondly, by furrounding it with

fteam, or other heated bodies ; and thirdly, by fuffering

neither water, nor any other fubttance colder than lleam, to

enter or touch it during that time.

" Secondly. In engines that are to be worked wholly or

partially by condenfation of lleam, the Heam is to be con-

denfed in vellels dillinct from the fteam-veffels or cylinders,

although occalionallv communicating with them. Thcfe
veflels I call condeniers ; and while the engines arc work-

ing, thefe condenfers ought at leall to be kept as cold as

the air in the neighbourhood of the engines, by applica-

tions of water, or other cold bodies.

" Thirdly. Whatever air, or other elaflic vapour, is

not condenfed by the cold of the condenfer, and may im-

pede the working of the engine, is to be drawn out of the

fteam-veffels or condenfers by means of pumps, wrought
by the engines themfclves, or otherwife.

" Fourthly. I intend, in many cafes, to employ the

expanfive force of lleam to prefs on the pillons, or whatever

may be ufed inftead of them, in the lame manner as the

preifure of the atmofphere is now employed in common
fire-engines. In cafes where cold water cannot be had in

plenty, the engines may be wrought by the force of fteam

only, by difcharging the fteam into the open air after it has

done its office.

N. B. This mould not be underftood to extend to any
engine where the water to be raifed enters the Iteam-veflel

itfelf, or any veffels having an open communication with it.

" Fifthly. Where motions round an axis are required,

I make the fteam-ve.Tels in form of hollow rings, or cir-

cular channels, with proper inlet3 and outlets for the fteam,

mounted on horizontal axles, like the wheels cf water-mills.

Within them are placed a number of valves, which fuffer

bodies to go round the channels in one direction only. In
thefe fteam-veffels are placed weights, fo fitted to them as

entirely to fill up a part or portion of their channels, yet

rendered capable of moving freely in them by the means
hereinafter mentioned or fpecified. When the fteam is ad-

mitted into thefe engines, between the weights and the

valves, it acts equally on both, fo as to raife the weights to

one fide of the wheel, and by the re-action on the valves,

fucceffively to give a circular motion to the wheel ; the

valves opening in the direction in which the weights are

preffed, but not in the contrary one, as the fteam-veflel

which moves round it is fupplied with lleam from the boiler,

and that which has performed its office may either be dif-

charged by means of condenfers, or into the open air.

" Sixthly. I intend, in fome cafes, to apply a degree
of cold, not capable of reducing the (team to water, but of
contracting it considerably, fo that the engines (hall be
worked by the alternate expanfion and contraction of the

fteam.

" Lallly. Inftead of ufing water to render the pifton

or other parts of the engines air and fteam-tight, I employ
oils, wax, refinous bodies, fat of animals, quickfilver, and
other metals, in their fluid ftate."

Soon after his patent, Mr. Watt became aflociated with
Dr. Roebuck, who eftablilhed the Carron iron-works.
They propofed eftabliffiing an extenfive manufactory for

fuch engines under the patent ; and Mr. Watt began his

firft real engine of 18 inches cylinder, at Kinneil, near
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Borrowftownefa. This was a fort of experimental engine,

and was fucceffively altered and improved till it was
brought to confiderable perfection. In the details of
its conftruction, the greateft difficulty of all was in the

packing of the pillon, fo as to be fteam-tight ; becaufc
Mr. Watt's principle did not admit of water being kept
upon the pifton to prevent the leakage, as in the old

engines. He found great difficulties in procuring a cylinder

fufficiently accurate, until a new method was introduced

at Burham foundery, by Mr. John Wilkinfon. In the old

method of boring, the inftrument which performs the part

of cutting the metal was guided in its progrels only by the

incorrect form given to the cylinder by the moulder

;

and though it infured that every part of the cylinder fhould

be circular, it gave no certainty that the cylinder would be
llraight. This was quite fufficient for the old engines, but

Mr. Watt's engines required greater precifion. Wilkinfon's

machine, which is defcribed in our article Cylinder, infures

all the accuracy the fubject is capable of ; and if the cylinder

fhould be caft ever fo crooked, the machine will bore it

ftraight and true.

Dr. Roebuck becoming embarraffed, from the failure of
his vaft undertaking in the Borrowftownels coal and fait

works, was unable to profecute the manufactory of fteam-

engines, and, in 1774, difpofed of his intereft in Mr.
Watt's patent to Mr. Matthew Boulton, whofe eftablifh-

ment at Soho, near Birmingham, was then the molt com-
plete in England, and conducted with the moil fpirit. A
portion of the works was allotted to Mr. Watt, who
erected a foundery, and the neceffary works to carry his

invention into effect, on a grand fcale.

In confequence of the great lofs of time, and the enor-

mous expence neceflary for bringing the engine to perfection,

Mr. Watt was not able to produce any large engines, as

fpecimens of his invention, until 1774; and found, from
the difficulty of introducing them, that the term of his

patent was likely to pafs away before he fhould be reim-

burfed : he, therefore, applied to parliament for a pro-

longation of his term, which was granted for 21 years, by
an act pafled in 1775. With this encouragement, and with

the advantage of Mr. Boulton's affiftance in fyftematizing

the manufacture of the parts, Mr. Watt foon produced many
capital engines, which were erected in Staffordffiire, Shrop-
fhire, and Warwickfhire, and a fmall one at Stratford near

London. He found it was neceflary to admit a fmall jet of

injection into the condenfer, and to employ an air-pump of

fufficient dimensions to extract both the condenfed fteam and

injection-water, as well as the air ; for the condenfation, by
the application of external cold, was not fufficiently rapid,

and the engine was fo much improved as to afford amply
for the power requifite to work the air-pump.

The condenfingofthe fteam, by injection into the eduction-

pipe, was an idea as early as the other kinds of condenfers,

and was tried in the very firft engine built at Kinneil ; but

the other imperfections of that machine, owing to its leaks

and bad workmanflvip, made a bad vacuum ; and this being-

attributed to the air which came in with the injection- water,

Mr. Watt difufed the injection into the condenfer, until the

fize and expence of the tubulated condenfer for large engines,

made him refolve to facrifice a part of the power of the en-

gine to convenience, and to employ larger air-pumps. In an
engine at Bedworth, three air-pumps were ufed, two below,

which were fide by fide, and worked by chains from each

fide of the beam, and a third above thefe two, and between
them in the middle : this third one received the hot water

lifted up by the other two ; and by leflening the furface ex-

pofed to the prefl'ure of the atmofphere, extra&ed the water

with
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with greater eafe. In 1778 he only employed two air-

pumps for the largelt engines, one being double the area

of the other, and in fuccecding engines ufed only one, as at

prefent, which is the air-pump of Smeaton.

A (ketch of one of thefc firft engines is given in Plate IV.
Sttam-Engine, Jig. 4. The cylinder, and great beam, with

its arch-heads and the pumps, flood in the fame pofition as

the former engines ; but the cylinder, A, was fmaller in pro-

portion to the load than thofe before ufed, as it was ge-

nerally loaded to 125 pounds on the fquare inch. The cylin-

der was very accurately bored withinlide, to make it ftraight

and cylindrical, and externally it was furrounded by a fecond

cylinder, or jacket B B, leaving a fmall fpace, G, all round
between the bored or internal cylinder, and the outer

jacket B.

This fpace, G, communicated by a large pipe, F, with the

boiler, and always remained full of fteam, fo as to keep the

cylinder, A, at the fame heat with the fteam, and thereby
prevent any condenfation within it, which would have been

a much greater lofs than an equal condenfation from the ex-

ternal furface of the jacket B. The jacket, B, was furnifhed

•with a lid, C, which had a hole in the centre for the piiton-

rod, a, to pafs through. The rod was made truly cylin-

drical, fo that the hole could be kept Iteam-tight by a collar

of oakum fcrewed round it at E. The inner cylinder, A, had
a clofe bottom, and the jacket, B, joined to the fame, the cy-
linder being fitted with the pifton H H, as ufual ; but the

top of the internal cylinder, A, did not reach quite up to the

lid of the jacket B, or outer cylinder ; by which means the

fleam had always free accefs to the top of the pifton, H, from
the fpace, G, between the cylinders, and confequently from the

boilers through F. At the bottom part of the inner cylinder

there were two regulating valves, O and K, one of which, O,
either admitted the fteam to pafs from the interftice, G, be-

tween the jacket and the cylinder, through a paffage, I, into

the fpace of the interior cylinder below the pifton, or fhut

out the fteam from that fpace at pleafure : the other valve, K,
opened or fhut the end of the eduction-pipe M, which con-
ducted to the condenfer L. . The condenfer, L, was a clofe

veffel, made of thin metal, and furniftied with an air-pump N.
The air-pump had valves, andabuck«t, b, forexhaufting the
air, and drawing off the water which was produced by the
condenfation of the fteam, along with the air which is

extricated from the water in boiling, and rifes with the

fteam. The air-pump was conftrueted nearly the fame as

a common pump, except that it had a lid or cover on the
top of the barrel, to keep the preffure of the atmofphere from
bearing conttantly upon the bucket. The rod, d, of the

bucket pafted through a ftuffing-box in the lid, and was
fufpended by a chain from the great working beam of the

engine. The condenfer L, together with the air-pump N,
were placed in a large ciftern of cold water X, fituated

generally under the floor of the engine-houfe, between the
cylinder and the wall on which the beam refted, and fupplied

conftantly with frefh cold water from a fmall pump worked
by the engine, or the ciftern was placed outfide of the wall,

between the wall and the pit of the pump.
The action of this engine is as follows : fuppofe fteam

from the boiler to enter at F, and fill the fpace, G, between
the jacket and the cylinder, and alfo the upper part of the

cylinder above the pifton. The condenfer, L, is exhaufted of
its air, by opening both valves, O and K, in the bottom of the

cyli: der, and allowing the fteam from the fpace, G, to blow
through it, and through the valves of the air-pump : both
valves are then fhut, and the external cold condenfes it fo as to

leave a vacuum in the condenfer, whilft the cylinder, A, is all

the while full of fteam, from the fpace G, both above and be-

low the pifton H : the fleam-valve, O, being fhut, cuts off
all communication with the under fide of the pifton from the
fteam in G, or in the boiler, and at the fame time the exhauft-
ing-valvc, K, from the condenfer is opened, when the fteam
ruflies from the fpace of the cylinder A, below the pifton,
through the eduction-pipe M, into the vacuum of the con-
denfer, with great violence, till it comes in contact with the
cold fides of the condenfer L, which is made of thin metal,
and iinmerfed in cold water. Under thefe circumftaneea the
fteam is immediately deprived of its heat, and reduced into
water ; more fleam immediately rufhes in from the cylinder,
until it is exhaufted, and makes a vacuum beneath the pif-

ton H. The fteam which is above the pifton ceafing to be
counteracted by the fleam which was below it, prefles be-
tween the top of the pifton and the bottom of the lid, C, with
its whole elallic force, and caufes the pifton to defcend to the
bottom of the cylinder, carrying along with it the beam, and
raifing the pump-buckets at the other end. The exhaulling-
valve, K, is then fhut, and the fteam-valve, O, opened, which,
allowing the fleam to enter below the pifton, leaves it at
liberty to rife ; in which cafe, the fuperior weight of the
pump-rods raifes the pifton to the top of the cylinder, ready
to commence another flroke.

The advantages that arife from this conftruction are :

I ft. The cylinder, being furrounded with the fteam
from the boiler, is always kept uniformly as hot as the
fteam itfelf, and is, therefore, incapable of deftroying
any part of the fteam which fhould fill it, as the common
engines do. 2dly. The condenfer being kept always as

cold as water can be procured, and colder than the point
at which it boils in vacuo, the fteam is perfectly condenfed,
and does not oppofe the defcent of the pifton ; it it,

therefore, forced down by the full power of the fleam
from the boiler, which is fomewhat greater than that of
the atmofphere. 3dly. The elafticity of the fteam being
employed to prefs down the pifton, inltead of the preffure

of the atmofphere, the air does not enter the cylinder, or
cool its interior furface ; and the engine is not confined, as

in the former engine, to work with its whole force, but it is

only to adminifter fleam of a proper elafticity, and we can
vary the force of the engine very confiderably, without lofing

any more fuel than that for which we obtain an effect.

When an engine of the old form is to be erected, the engineer

mufl make an accurate eftimate of the work to be performed,

and mufl proportion his engine accordingly. He mult be
careful that it be fully able to execute its tafk ; but its power
mufl not exceed its load in any extravagant degree. This
would produce a motion which is too rapid, and which, being

alternately in oppofite directions, would occafion jolts, which
no building or machinery could withlland. Many engines

have been fhattered by the pump's drawing air, or a pump-rod
breaking ; by which accidents, the fteam-pifton defcend*

with fuch force and rapidity, that every thing mufl give way.
But in moft operations of mining, the tafk of the engine in-

creafes, and it mult be fo conftrueted, at firft, as to be able to

bear this addition. It is very difficult to manage a common
engine when it is much fuperior to its tafk : the only mode
is, as we have defcribed, by the fupply of a fcanty injection ;

but the eafielt way is to work the engine almoft full loaded,

and that only during a few hours each day, allowing

the pit-water to accumulate during its repofe. This in-

creafes the firft coll of the erection, and wafles fuel ; the mi-

ners are alfo much incommoded with water during the inaction

of the engine. Mr. Watt's engine can, at all times, be exactly

fitted, during the working ftroke, to the load of work that

then happens to be on it : it is only ncceffary to adminifter

fteam of a proper elafticity. At the firft erection of the

K. 2 engine,
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engine, it may be calculated equal to twice its talk, fuppoling

that the lleam admitted above the pillou is to be three or

four pounds per fquare inch more elaftic than the atmolphere
;

but when the e gine ii firft fet to work, it may be made to

aft with a fmall portion of its force, by ufing weaker

fteam; for when once the ebullition in the boiler is fairly

commenced, and the whole air is expelled from all parts of

the apparatus, it is evident that, by damping the lire, lteam

of half this elailieity may be continually fupplied, and the

water will continue boiling, although its temperature does

not exceed i85°of Fahrenheit's thermometer. This appears,

by infpefting our firlt table of vaporous elallicity.

The method now propofed has one inconvenience ; for,

while the fteam is weaker than the atmofphere, there is an

external force tending to fqueeze in the fides and bottom

of the boiler, which could not be refilted in a large boiler,

if the difference was confiderable, and common air would rufh

in through every crevice of the joints of the engine. The
regulation of the velocity of the engine may be produced

by diminifhing the pallage for the lleam into and out of the

cylinder ; for this purpofe, the exhauftion-valve K, by which

the lleam paffes away from the cylinder, may be fo conftruft-

ed, that its mechanifm will lift it more or lefs high from the

conical feat in which it is lodged, andconfequentlythepaflage

can be enlarged or contracted at plealure, by the ditlance to

which the valve is drawn up. The degree of opening given

to the exhauftion-valve would determine the rate at which

the fteam would flow off from the lower part of the cylinder

to the condenfer, and confequer.tly the velocity of the defcent

of the pifton ; alfo the degree of opening of the other, or

fteam-valve, O, would determine the rate of the afcent of the

pifton, by regulating the rate at which the fteam could pafs

from the boiler into the lower part of the cylinder.

But to fave the trouble of making the adjuftment for the

degree of opening of the working valves, it is better to place

a feparate valve in fome part of the fteam-pipe F, which

brings the fteam from the boiler to the jacket of the cylinder;

then if this valve, which is called the throttle-valve, and is

folely for the purpofe of regulation, be partially clofed, fo

that it will not admit fteam into the jacket as fait as the

defcent of the pifton makes room for it in the cylinder, it is

evident that the lleam in the top of the cylinder, and in the

fpace of the jacket, mull expand itfelf to fill a greater fpace,

and thereby become more rare than before, and prefs upon the

pifton with lets force. And this mode of regulation, by di-

minilhing the quantity of the fupply of fteam, rather than di-

minifhing its elafticity in the boiler, has this advantage, that a

very confiderable increafe of the load of the engine cannot Hop
its motion, although it may retard it,becaufe the clofing of the

throttle-valve only diminifhes the velocity of the motion, not

the force which the engine is capable of exerting when
moving under a Hill lefs velocity. Suppofe the load is fo

increafed as to make the engine move very flowly, the fteam

will flow through the valve into the jacket and top of the

cylinder fafter than the defcent of the pifton will make room
for it, and in confequence it will accumulate, until it has

acquired the fame preffure 36 within the boiler, or a fufficient

preffure to overcome the refiitance to the pifton, and make
it defcend.

The form of the engine reprefented in Jg. 4. was that

which Mr. Watt firft employed in his fingle engines for

pumping ; and, in fome cafes, where atmofpheric engines

were altered to this plan, the old cylinder, being inverted,

ferved for the jacket, or external cylinder, the new cylinder

being little more than half the area of the old one. He after-

wards adopted another form for the arrangement of the parts,

in which the lleam for the fupply of the cylinder does not
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pafs through the jacket, but enters from the fteam-pipe
through a valve immediately into the top of the cylinder ; and
though the jacket has a communication with the boiler, the
fteam admitted within it is only for the purpofe of keeping
up the heat, and preventing any condenfation of the fteam
within the cylinder. In this way the jacket becomes lefs

eflential to the engine; and about the year 1778, Mefl'rs.

B uilton and Watt began to make the jackets of wrought-
iron plate, about li inch from the cylinder all round ; and,
in fome cafes, they laid the jacket afide, but found this an
ill-judged economy, and returned to it again, as they per-
ceived that it made a dillerence in the fuel.

This engine is reprefented in PlateW -Jig. 5. The cylinder,

A A, like the former, is clofed at top by the lid or cover C ;

but this lid is fcrewed to the top flanch of the cylinder
itfelf, inftead of the top of the jacket, which may be omitted
or not in this form, becaufe the current of lleam from the
boiler, for the fupply erf the cylinder, does not flow through
it, as in the former engine. The fteam is brought from the
boiler to the cylinder by the pipe F, which appears like a
circle, being cut acrofs in the direction of its length : f is the
regulating or throttle-valve in that pipe, and d the communi-
cating paflage into the top of the cylinder, immediately be-
neath the valve, fo that through this the fteam has always
entry into the top of the cylinder to prefs upon the pifton,

in fuch quantity as the opening of the regulating-valve, /,
will allow. W is the fteam-pipe, which defcends tu the
bottom of the cylinder, for the purpofe of eftablilhing

a communication between the top and bottom of it, when
the pifton is to afcend ; and O is the fteam-valve, which
opens or fhuts that communication at pleafure; F is the
exhaulling-valve, which being opened when the fteam-
valve, O, is (hut, allows the fteam to pafs off to the con-
denfer, which may be confidered as the fame which we have
before defcribed.

Suppofe the pifton at the top of its cylinder, and all

the parts (except the eduftion-pipe M, and condenfer, which
are vacuous) full of fteam ; if the valve O be fhut, the ex-
haufting-valve K, being opened, will permit the fteam con-
tained in the lower part of the cylinder to pafs by its elaf-

ticity, and rufh into the vacuum of the eduftion-pipe and
condenfer ; and being there condenfed, the reft will follow till

noneremains : then the fteam, flowing through the throttle-

valve, and paflage d, into the top of the cylinder, preffes down
the pifton into the vacuous cylinder, until it arrives at the
bottom ; the exhaufting-valve, K, is then fhut, and at the
fame time the fteam-valve, O, is opened by the plug-frame :

this fuffers the fteam from the boiler to rufh into and oc-
cupy that fmall portion of the bottom of the cylinder be-
neath the pifton, which being filled with fteam of an equal
denfity to that above it, there will be an equal preflure
on both fides of the pifton ; and the opening of the valve, O,
having made a free communication between the top and
bottom of the cylinder, the pifton is at full liberty to rife by
the aftion of its counter-weight, until it arrives at the top of
the cylinder, and then the fteam-valve, O, is fhut, and the ex-
haulling-valve, K, opened, to make another ftroke, as before.
The fketch in Jig. 2. was taken from an engiae Meffrs.

Boulton and Watt erefted at Hull, in 1779 ; and this, with
fome flight variations in the manner of its aftion, which we
fhall afterwards defcribe, is the prefent ftandard engine for
pumping water : the variation is, that the regulating-valve,

F, is made to open and fhut at every ftroke, and for regu-
lation, another valve is applied in the fteam-pipe juft before
it arrives at F.

In the two engines which we have defcribed, the piftoa

defcends in confequence of the preffure of the fteam being

made
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made to aft upon it whilft there 19 a vacuum beneath ; and

the afcent is made, when the pifton is placed in equilibrio,

by an open communication being made between the upper
and lower parts of the cylinder ; and this will always be an

exaft equilibrium, not imperfeft, as in the old engine, where
the varying predure of the (team and of the atmofphere al-

ways renders the circumitances in which the pilton rifes

uncertain.

It is evident that the afcent of the piflon may be as well

performed in vacuo, provided the vacuum is made at the fame

time both above and below the pifton. This form of the

e is reprefented mjig. 3, in which, as the fame letters

of reference are ufed, it is needlefs to repeat the defcription

of the cylinder and pifton. F is the valve which admits the

fleam to the top of the cylinder, to prefs upon the pifton :

this valve is fhut when the engine makes its return or up-
ftroke. K is the exhauftion-valve, placed clofe beneath the

fteam-valve F, inftead of being at the bottom of the pipe

W, which dcfcer.ds to the condecfer, and gives oft a

branch, I, to the bottom of the cylinder : by this pipe

the lleam is always drawn off from the bottom of the

cylinder, to keep a conftant vacuum therein. Suppofe
the exhaufting-valve, K, open, the fleam in the top of

the cylinder will alio pafs off to the condenfer through
the pipe W, and leave a vacuum in the whole cylinder :

in this cafe the pifton rifes freely by the counter-weight to

the top of the cylinder ; and being arrived there, the exhauft-

ing-valve, K, is (hut, and the fleam-valve, F, opened. The
fleam from the boiler entering into the top of the cylinder,

and preffing between the lid and the top of the pifton,

predes down the latter to the bottom of the cylinder, where
being arrived, the fteam-valve, F, is fhut, to prevent the far-

ther admiflion of (team from the boiler ; and at the fame in-

(lant, the exhaulling-valve, K, being opened, the fteam from
the top of the cylinder palles off to the condenfer, and this

makes a vacuum above the pilton, the fame as was before

made beneath it : in confequer.ee, the pifton is left at full

liberty to rife by the aftion of the counter-weight, until it

arrives at the top : the exhaulling-valve, K, is then (hut,

and the lleam-valve, F, opened, to make a frefh defcent. The
advantage of this conftruftion is, that the whole time of the

afcent of the pifton is allowed for making the condenfation ;

but this is found of little importance in practice, becaufethe
vacuum takes place almoft inftantaneoufly, when the exhauft-

ing-valve is opened, to allow the fteam to pafs off to the

condenfer.

Mr. Watt's Expanjion-Engine.—This was a mod import-

ant improvement, of which Mr. Watt had the firft idea

in 1769, but did not fully put it in practice until 1778.
It confifts in (hutting off the farther entrance of fteam
from the boiler, when the pifton has been prell'ed down in the

cylinder for a certain proportion of its total defcent, and
then leaving the remainder of the defcent to be accomplished
by the expanfive force of that fteam which is already intro-

duced into the cylinder. This gives the means of regulating
the acting force of the engine, becaufe the pins of the plug-
frame can be placed in fuch a manner, as that the (team-

valve (hall be (hut when the pifton has defcended one-half,

one-third, one-fourth, or any other proportion ; and fo

far the cylinder will be occupied with fteam of the fame
elaflicity as that in the boiler, which is ufually about
the fame as the atmofphere. In order to prefs the pifton

farther down, the fteam mull expand ; and though its

elaflicity will diminifti, it will be enough to complete the

ftroke. It is plain that this can be done in any degree at

pleafure, as the adjuftment of the pins in the plug-frame can

be varied in an inftant ; and according as the engine requires

more or lefs power, to allow the (learn to aft with its full

force upon the pifton for a greater or lefs portion of its

total defcent. If this method of working an engine had no
other advantage than the regulation of the power, it would
not effeft the end better than the throttle-valve ; but by the
expanfive principle a great faving of fteam is made. We
have before obferved, in defcribing the action of New-
comen's engine, that the motion of the pifton is accele-

rated in its defcent by the continued aftion of the pref-

fure of the atmofphere whilft the load is conftant, or even
greateft at the firft, cor.fidering the vis inertia?. Mr. Watt's
engine is the fame, but in a lefs degree, when it has a throttle-

vaive, becaufe the fteam cannot then come to the pilton, ex-
cept in a limited quantity ; but when the top of the cylin-

der is open to the boiler, or the throttle-valve fully open,
the effeft is the fame as if the atmofpheric air had free en-
trance into the top of the cylinder. Now by (topping the
further entrance of the fteam at a certain portion of the de-

fcent, the pifton can be made to defcend with an uniform ve-

locity, by the expenditure of only a portion of that quan-
tity of (team which would be required, if (team of its full

denfity was employed to prefs it down to the bottom with
an accelerated velocity.

But when the fleam is (hut off at a portion of the de-

fcent, the predure on the pilton is continually diminifhing as

the fteam becomes more and more rare ; and, confequently,
the accelerating force which works the engine diminiflies.

The motion of the defcent, therefore, will no longer be
uniformly accelerated ; it will approach much falter to uni-

formity ; or it may even be retarded ; becaufe, although
the predure on the pifton at the beginning of the (troke may
exceed the refiilance of the load, yet when the pifton is near

the bottom, diminution of the predure may occafion the refin-

ance to exceed the predure ; in this cafe the motion can only

be continued by the momentum of the moving parts. What-
ever may be the law by which the predure on the pilton

varies, it is poilible to contrive the connefting machinery in

fuch a way, that the chains or rods at the outer end of the

beam (hall continually exert the fame predure to lift the

pump-rods, or that the machinery (hall vary its force accord-

ing to any law which is found moil convenient. This may
be done on the fame principle that the watch-maker, by the

form of the fufee, tranfmits an equal preffure to the wheel-

work, from a very unequal aftion of the main-fpring. In
like manner, by making the communication from the piiton-

rod to the pump-rod by means of chains, which wind upon
arch-heads, formed to portions of a proper fpiral inftead of
a circle, the force of the pifton upon the beam and pump-
rods can be regulated at pleafure, fo as to produce an uni-

form effeft.

This was the fubjeft of Mr. Watt's patent, March iz,

1782, for certain improvements upon (team-engines, and cer-

tain new pieces of mechanifm to be added to them. The fpe-

cification of this patent, which is lodged in the Rolls chapel,

dates the invention to confilt in (hutting off the fleam at a
portion of the defcent, as we have defcribed, and applying
and combining levers, or other contrivances, fo that the un-
equal or decreafing aftion of the fteam upon the pifton fliall

produce an uniform effeft in raifing the water in the pump-
barrels.

The aftion of the expanfion of the fteam on the pifton is

thus explained. Suppofe the whole defcent of the pifton de-

cimally divided, viz. into ten parts, and each fubdivided, the

varying predure of the expanding fteam on the furface of the

pifton at each divifion will be according to the following

table,
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plied to its fulleft extent, would, we think, be imprafticable :

we mean, when {team of great elaltic prellure is employed,

and when the ttoppage of the fupply is made to take place

at a very fmall portion of the defcent. In this cafe, the

itrain upon the centres of the fnails or levers, fufficiently

oblique to equalize the aftion, would be beyond all bounds.

Lord Stanhope has applied the principle of Mr. Watt's

levers, in the molt judicious manner, to the printing-prefs.

(See Printing.) But in fo fmall a machine, worked
only by the ftrength of one man, the llrong caft-iron frame

of the prefs has been frequently broken.

We fuppofe it is for fuch reafons, that Mefl'rs. Boul-

ton and Watt have not, that we know of, applied thefe

contrivances to any of their engines, but have contented

themfelves with employing llcam a little more than the

prellure of the atmofpherc, and (topping the tupply at one-

fourth or one-third of the defcent, according to the cir-

cumftances under which the engine works. In this cafe,

the decreafing prefture in a large engine is not much greater

than to counteract the acceleration, and aided by the mo-
mentum of the heavy working beam, pump-rods, and

rifing column of water, produces nearly uniform motion.

Mr. Hornblower, about 1781, had a patent for a method
of applying the expanfive principle of Mr. Watt in two fuc-

ceffive cylinders in fuch a manner, as to approach more nearly

to an equality of force, by which fteam of great preffure can

be employed to aft by its expanlion. This kind of engine, of

which a defcription is to be found in Mr. Watt's fpecifica-

tion of 1782, has fince been brought to a great degree of

perfection by Mr. Woolf, as we mail notice.

Defcription of Mejfrs. Watt and Boulton's complete Single

Engine. — Plate III. Jig. 1. is taken from the engine at

Chelfea water-works, for pumping water for the fupply

of London: it was erected in 1804, and is eftimated at

fifty horfes' power. — We have hitherto conlidered Mr.
Watt's engine as being fitted up with the great wooden
beam, and arch-heads, chains, and pumps, the fame as the

old engine. This was the form of the engine for fome years;

but fince 1784, when Mr. Watt invented the parallel mo-
tion for his double afting engine for turning mills, that

ingenious contrivance has been applied to the pumping
engines, inftead of the arch-head and chains, as being more
correft in its aftion. Alfo, for about fifteen years part,

they have employed caft-iron working beams inftead of wood.

ABC is the beam, which is made of caft-iron inftead of

wood, and is compofed of two large plates, of the fhape

reprefented in the figure, put together at twelve inches dif-

tance from each other, leaving a fpace between them, the

centre or axis B paffing through the middle of both plates.

The axis lies on the floor D, which is fuftained by the wall

E, built beneath the centre. Q is the cylinder, contained

within a lteamjacket, compofed of fegments fcrewed to-

gether. F F is the fteam-pipe coming from the boiler G. ab
is the pifton-rod, connefted with the end, C, of the beam by
links C, b ; and whilft the upper ends of thefe links move
in the arc of a circle, with the end of the beam, the lower

ends, b, are made to accommodate themfelves to the vertical

motion of the pilion-rod a, by means of the rods, c, ex-

tending to the fmaller links, d, which form a parallelogram.

The motion of the parallelogram is governed by the bridle-

rods, which move about a fixed centre m. The aftion of

this contrivance is fully explained under the article Parallel

Motion ; and it is enough for our prefent purpofe to un-

derftand, that the lower ends, b, of the links, b, C, will

afcend and defcend in a perpendicular right line. A fimilar

motion, but of half the quantity, is given to the rod, R,
which works the air-pump, N, of the engine at the lower

end, and the middle part of the rod has the plug-beam,
R, attached to it, which has pins, or chocks, fcrewed on
it to aftuate the handles, x, y, and z, of the mechanifm for

the valves, which mechanifm is very different from that
employed in the old engines, and even from that of the firll

engines of Mr. Watt. But to defcribe all the van
which have been adopted, would occupy a volume, and
afford information of but little value.

The pump-rod,^, is fufpended at the end, A, of the beam
by another parallel motion, and the upper part, S, of the rod
is made of caft-irou, and very malfive, to have a fufficient

weight in itfelf to draw up the pilton, and make the re-

turning Itroke. The real pump-rod, p, is jointed to the
heavy counter-weight S, and is poliflv.-d, like the pifton-rod

a, that it may flide through a collar of leathers in the head
of the pump Y, becaufe the pump is of that kind called

lifting force-pumps ; its bucket raifes the water in amend-
ing, but it forces it through the air-veflel T, and pipe X,
which leads to a refervoir two miles diftant, in Hyde Park,
and elevated 150 feet above the level of the water in the
well where the pump draws from. This well has a commu-
nication with the river.

The cylinder, Q, is kept down by the weight of a pier

of mafonry, on which it is placed, and large iron bolts, n,

defcend from the lower flanch to the groundfills, upon
which the mafonry is built. Immediately before the pier

is the condenfing cittern, M, which contains the air-pump
N, the condenfer L, partly concealed, and hot-well g, and
is kept fupplied with cold water by the cold-water pump I,

worked by the beam at the outer end, and the watte runs
oft again into the well, fo as to keep the water in the
cittern always cold.

The valves, which mutt be opened and fhut to produce
the aftion of the engine, are four in number ; viz. the
upper fteam-valve at F, the lower fteam-valve O, and the
exhauftion-valve K, Jig. 2, and a fmall valve /, beneath
the water in the ciftern M, to admit the injeftion into the
condenfer : but thefe parts are better explained in Jig. 2,
which is a feftion of the cylinder, air-pump, and condenfer
on a double fcale.

A, the feftion of the cylinder, in which the pifton, X,
moves ; F, the fteam-pipe coming from the boiler ; L, the
condenfer; N, the air ordifcharging-pump ; m, a paftage or
pipe from the pump L, to the condenfer N, in which paf-
fage is an occalional communication by a hanging-valve at m,
which (huts towards the condenfer ; / is the injeftion-valve,

to be lifted by the engine at every llroke, for the purpofe
of condenfing the tteam in the condenfer L ; <w j s the
fnifting or blowing-valve, placed outfide the condenfing
ciftern (of which M M is a feftion, on purpofe to (hew the
contents) ; the fnifting-valve, to, communicates with the
condenfer by a pipe palling through the fide of the cittern

M, and is inferted at the fide of the condenfer ; K is the
exhauftion-valve, to be lifted by the engine, and open a
communication between the cylinder A and the condenferL ;

O is the fteam-valve, to be lifted by the engine, and open
a communication between the lower part of the cylinder,

and upper part thereof, through the tteam-pipe r ; and F
is the upper fteam-valve of the fame kind, opening a paftage
from the boiler to the top of the cylinder ; and thence by
the pipe r, and valves O, K, to all parts of the engine.

We muft now attend to the mechanifm by which the
engine is made to feed itfelf, and perform its reciprocations.

The valves are lifted by means of a lever applied to each, within
the iron box in which it is contained, entering into an open-
ing in the ilem of the valve ; and a fecond lever is fixed on the
axis of the lever, on the outfide of the box, to be connefted

with
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with the levers and handles .v, v, z, which open and (hut

the valves. There are three feparate axles, or fpindles,

placed parallel ar.d above one another, and each has a

handle or fpanner .v,_y, z, by which it is moved, either by the

hand, to (tart the engine, or by the chocks on the plug-beam

R, when the engine is in action. The two upper fpindles,

x and y, have fhort levers projecting from them towards

the cylinder ; and from each of thele levers a rod is fuf-

pended, with a fufficient weight, o, at the lower end to turn

round the Ipindle, each upon its axis, in that direction

which will caufe the handles, x and y, to fly upwards.

Alfo the lower fpindle has a lever projecting from it, away
from the cylinder, with a heavy weight, n, fixed at the end

;

but this being applied, on the oppolite fide, to the weights

of the two upper handles .r, y, the weight, n, caufes the

handle, z, to defcend. Both the axles of the lower handles,

y, z, have fmall levers, or catches, I and 2, which aft in the

hooks of a double latch, or detent, t-v, which is moveable
upon a centre-pin fituated between the two axles. The
hooks of this detent are to detain the catches of the

fpindles, and prevent the handles, y, z, from moving by the

aftion of their refpeftive weights, until the detent is

moved on its centre, fo as to relieve the catches of the

levers from its hooks /, t>. But it is evident, from Jig. A,
that when only one catch, as 2, is hooked by the lower

hook, *>, of the detent, and confequently the weight of its

fpindle is held up, if the other catch, 1, is moved by de-

prcfling its handle, y, fo as to raife its weight in the aft of
entering the hook, /, of the detent, it will prefs the end, /,

of the detent forwards upon its centre, and this at the

fame time prefllng back the hook, i>, at the oppofite end
of the detent, releafes the catch, 2, of the lower handle, z,

therefrom, and the weight, n, on that ipindle immediately
falls.

The fpindle of the upper handle, x, is devoted to opening

and (hutting the upper (team- valve F, having a lever which
communicates by a rod, 2, with the lever, 3, of that valve ;

fo that by prefling down the handle x, it will (hut the valve

F. The weight 0, which is applied to the upper fpindle,

tends to lift up the handle x, and open the valve F ; and
when the upper handle, x, is deprefled, the valve will be
(hut ; or when the handle is fuffcred to fly up by the aftion

of its weight, it will open the valve.

The fecond fpindle, y, has a lever communicating with

the lever of the exhaufting-valve K, by a rod 4. The
weight 0, applied to this like the former, tends to lift

up the handle y, and draw open the valve ; but when the

handle, y, is deprefled, the valve is (hut, and in this pofition

the catch, 1, is held down by the hook, /, of the detent

before explained, and retains the valve (hut.

Laltly, the lower fpindle, z, is for the lower fteam-valve O,
which is opened by the rod 14, when the handle, z, is fuflered

to fall down, and (hut when the fame is up, being held by
the catch 2, and hook v. In all thefe the weight tends to

open the valve ; but when the valve is to be kept (hut, the

detent holds the weight up. Now, by removing the

detent, the weight falls and opens the valve in an inltant.

The upper fpindle has no detent to detain it ; but what
is equivalent is a rod, y, jointed to that lever of the middle

axis which has its weight and rod, 0, fulpended from it.

The upper end of the rod, 5, is made with a loop, or long

flit, in which works a pin at the end of a lever, 6, projeft-

ing from the upper axis towards the cylinder. The confe-

quence of this is, that while the middle axis is detained by
its catch, and detent /, to keep the cxhauftmg-valve, K,
(hut ; the lever, 6, of the upper fpindle will be borne up
by its pin reding in the bottom of the loop of the rod, 5,
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fo as to keep the weight from opening the upper Iteam-valve

F, as long as the exhaufting-valve is kept (hut ; but when
the catch, 1 /, of the middle axis is difcharged, and its

weight has opened the exhaufting-valve, the looped rod, e,

will no longer fupport the lever, (>, of the upper axis, but
allows its weight to defcend and open the upper Iteam-valve :

but at the fame time the upper fteam-valve, F, is not con-

fined to be always open when the exhaufting-valve, K, is

open ; for the upper fteam-valve may be (hut by deprcfling

the upper handle x, without affeftirlg the exhauiting-valve

at all, becaufe the flit, or loop, in the top of the rod, j,
allows that motion. This property mull be attended to,

becaufe the aftion ot the engine, by expanfion, depends
upon it. We have not before noticed the injeftion-valve,

from which a long wire afcends, and is attached to a (trap,

9, which winds upon the middle axis ; therefore, when the

middle handle, v, flies up by its weight, it winds the (trap,

and opens the injeftion-valve at the fame inltant that the ex-

haufting-valve is opened.

The injeftion-valve, /, is placed to clofe the orifice at the

end of a fhort curved pipe, which enters into the condenfer and
turns up ; and the pipe has a cock in it, between the valve

and the condenfer, to cut ofF the communication, or to re-

gulate the (upply of injeftion when the valve is opened.
This cock mult be always (hut when the engine is not at

work, to prevent the condenfer filling with water.

Operation of the Engine.—We will now confider the aftion

of the engine. Suppole the fire lighted beneath the boiler

G ; all the valves are kept (hut by prefling down the two
upper handles x and y, and lifting up the lower one, their

refpeftive catches detaining them in thofe pofitions, until

the (team is fufficiently heated, and the engine is ready to

work. In the quiefcent pofition of the engine, when it is

at red, the counter-weight always draws the pifton fully

at the top of its cylinder, as in the figure ; the air-pump

bucket will alio be at the top of its barrel.

In order to prepare for fctting the engine to work, all the

three valves muft be opened at once. This is done by
relieving the fpindles from their feveral catches, when the

weights immediately open the valves. The (team enters

through the valve F, into the top of the cylinder, and
by the pipe r, through the lower fteam-valve, O, into

the bottom of the cylinder ; alfo through the exhaufting-

valve K, into the condenfer L, driving before it fome air,

which palfes out at the fmfting-valve <w. At firit, the

coldnefs of the parts condenfes all the (team which enters ;

and it is not until all the iron, with which the (team

comes in contaft, is heated to the temperature of boiling

water, that the (team ceafes to flow from the boiler in a

ilrcam, and be condenfed as it arrives at the cylinder and

condenfer ; but after this, the (team acquires the fame

force in the cylinder and pipes that it has in the boiler:

it then occupies every cavity and crevice of the engine,

and in a little while difplaces all the air in the cylin-

der, condenfer, and pipes, which pafles out, and is dif-

charged at the fnifting-valve <w. This valve is always co-

vered with water in a (mall ciftern attached to the fide of the

large one, to enfure its tightnefs. Through this valve the air

is difcharged by the (team, not at every itroke, as in New-
comen's engine, but only at firlt fetting the engine to work,

and this operation is called the bloiving through. It is well

known when the cylinder and other veflels are properly

heated, and the air difcharged, by a very frr.art crackling

noife at that valve, like a violent decrepitation of fait in

the fire ; this noife being occafioned by the water in the

(mall ciltern producing a fudden and rapid condenfation of

the ifluing fteara when the air is all gone.

L It
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It being known by this fign tliat all parts of thr engine

are cleared of air, all the three valves are to be (liut, by
pivlfing and holding- down the two upper handles x,y, and

lifting up the lower handle 2, in which lituation its catch, 2,

will retain it. This cuts off the farther fupply of (team

from the boiler, and alfo intercepts the paffage of the (team

from the cylinder to the condenfer ; and as the cold furface

of the condenfer (till continues to condenfo a confiderable

portion of (team, there will foon be none left, and a vacuum
will be formed in the condenfer, while the cylinder both
above and below the pilton is full of (team. The vacuum in

the condenfer will foon become perfeft from the external cold

alone, though more (lowly than when an injeclion is made.

In this (late the engine is prepared for (tarting at a mo-
ment's notice, by the engine-man letting the two upper

handles, x and y, rife up, by their refpeftive weights : this

opens the upper (team-valve, and the exhaufting and injeftion-

valves ; the former admits the (team into the top of the cy-

linder to prels upon the pilton ; while the latter allows the

Iteam, already in the lower part of the cylinder, to flow into

the vacuous condenfer; and at the fame inftant that lie opens

the itijeftion-cock, the valve is lifted at the fame time with the

exhautting-valve : this admits a jet of cold water into the

condenfer, and condenfes the fteam as faft as it arrives from

the cylinder, fo that in an initant all the (team in the lower

par* of the cylinder will be drawn off and condenfed. The
preflure of the fleam on the pilton being now unbalanced

by any thing beneath the pifton, it defcends and draws up
the pump-buckets, and columns of water in the pumps, with

a velocity proportioned to the preffure of the fteam, and the

diameter of the pilton, compared with the height of the

column of water in the pumps, and the diameter of the

bucket : but the pilton having defcended about one-third of

its ftroke, a chock of the plug-frame, R, meets the upper
handle x, and prefling it down, (huts off the fteam from the

boiler. That part of the handle on which the chock afts be-

comes perpendicular when the valve is (hut, the handle being

bent for that purpofe ; and the chock can therefore delcend

farther, and Hide againlt the perpendicular part of the handle,

which is liraight, without producing any farther deprefiion of

the handle, at the fame time that it keeps it down to the fame
point, fo as to hold the valve (hut. The pifton, therefore, con-

tinues its delcent by the farther expanfion of the quantity of

fteam at firff let into the cylinder ; but having arrived at the

bottom of its itroke, a chock on the oppofite fide of the plug-

beam, R, feizes the middle handle, y, and preffes it down,
which pufhes the rod, 4, until it (huts the exhaufting- valve K,
and alfo fhuts the injeftion-valve by the (trap and rod 9. When
the catch, 1, of this handle,^, preffes on the upper hook, t, of

the detent / v, it relieves the catch, 2, of the lower axle 2,

and then the weight, n, caufes the handle, 2, to fall, and pul-

ling the rod 14, opens the lower fleam-valve O. Let us now
confider the poiition of the engine ; the middle handle, y, will

be held down by its catch, I, holding in the upper hook, /,

of the detent, fo as to keep the exhaufting-valve, K, (hut

;

and the upper fleam-valve, F, is alfo kept (hut, by the fame

means which kept it (hut during the latter two-thirds of the

defcent of the pilton.

Under thefe circumftances the pifton is at liberty to rife

by the aftion of the counter-weight S, becaufe the opening

of the lower fleam- valve, O, has eftablifhed a free communi-
cation between the top and bottom of the cylinder, and the

iteam in the top of the cylinder can flow through the pipe

r, and enter the bottom of the cylinder, as fad as the pifton

rifes, by the aftion of the counter- weight.

When the pifton ha-; returned to within one-third of the

top of the cylinder, the chock of the plwg-trame quits the up-

per handle x ; but this handle cannot yet be thrown up by itl

it to open the upper valve, becaufe the rod, 5, from
the lever of the middle axis bears up the fhort lever, 6, of
tin- upper axis .v ; and thus the motion continues, till the

pifton arrives very nearly at the top of the cylinder : a chock
on the plug-frame then feizes the lower handle 2, and lifting it

up, (huts the lower (team-valve; and the catch, 2, of the lower
axis paffing the lower hook, », of the detent, moves it on its

centre, fo as to rcleafe the catch, 1, of the middle axis from
the upper hook, /, of the detent. This being the cafe, the
weight of the middle axis caufes its handle, y, to fly up, and
by the rod, 4, it opens the exhaulting-valve; and by drawing
the (trap and rod, 9, it opens the injeftion-valve ; at the fame
time the upper axis ,r, luting the fupport of the rod 5, which
kept it up, its weight carries up the upper handle x, and
by pulling the rod, 2, it opens the upper (team-valve F.
The iteam from the boiler is now admitted to prefs upon

the upper furface of the pifton, while the fteam from the
lower part of the cylinder beneath the pifton rufhes into the
condenfer, where being met by the cold injedlion, it is con-
denfed, and makes a vacuum in the lower part of the cylin-

der, which brings down the pifton to make another flroke.

At one-third of the defcent, the plug-frame, as before,

preffes and holds down the upper handle x, to keep the
upper fteam-valve (hut ; and when the pifton has arrived

at the bottom, the plug-frame preffes down the middle handle

y, to (hut the injeftion and the exhaufting-valves ; and in

catching, this difcharges the lower axis, and the weight
thereof opens the lower fteam-valve. The pifton then rifes

by the counter-weight, and when at the top of its flroke,

the plug-frame lifts the lower handle 2, and fhuts the lower
fteam-valve ; and in catching, difcharges the two other handles,

which open the upper fteam-valve, the exhaufling-valve, and
the injeftion-valve, and this produces the defcent of the
pifton, as before. -

If the air has been fully difcharged from all parts

of the engine by blowing through, the aftion of the air-

pump does not begin until the injeftion-water and the air,

which are extricated from the water in the boiling, have
accumulated in fome quantity in the condenfer; then at every
defcent of the bucket, d, of the air-pump, it dips into the

water contained in the bottom of the barrel N, and the water
pafies through the valves in the bucket : thefe valves (hut

when the bucket is drawn up, lifting all that water which is

above them up to the top of the barrel, and there it is forced

out through the hanging-valve g , into the hot-well g. The
drawing up of the bucket at the fame time makes a vacuum
in the pump-barrel beneath it ; and if this vacuum is more per-

feft than that in thecondenfer, which it will be, if the condenfer

contains either air or fteam, it will prefs by its elafticity

upon the furface of the water in the lower part of the con-

denfer, and force it through the hanging-valve at m, into

the lower part of the barrel, N, of the air-pump ; and when
all the water is gone from the condenfer, the air or elaftic

vapour which is in the condenfer will follow and enter into

the pump, until the fpace of the barrel beneath the bucket
is filled equally with the condenfer.

This takes place while the pump-bucket is at the top 01

its barrel ; and on the defcent of the bucket, the fpace be-

neath it is diminifhed, until it comprelles this rarefied vapour
fo much, that its elafticity will be fufficient to clofe the hang-
ing-valve m, and to lift the valves in the bucket d, and pals

through them into the fpace of the barrel above the bucket:
and when the bucket has defcended to the very loweft, the

water contained in the bottom of the barrel, not being able

to efcape through m, muit pafs up through the valves, and

reft upon the bucket d. When the bucket afcends, it carries

7 before
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before it this water and air, and as it riles tlie fpace of tin- bar-

rel above the bucket diminifhes, and the rare vapour or air in

it condenfes by being crowded into lefs fpace, until at la tl it

becomes equally denfe with the atmofpheric air, and then the

water following it, drives it through the valve, g, into the

open air.

The afcent of the bucket, d, left a vacuum beneath it, as

before, and this drew a portion of the air or vapour from

the condenfer into it, ready to be extracted by the next

ftroke. As foon as the bucket begins to return, the dif-

charge-valve, g, Ihuts, and prevents the atmofpheric air from

entering into the pump. By this we fee, that if the vapour

in the condenfer is fo rare that the whole contents of the

barrel of the pump will only make a few cubic inches, when

reduced to become equal to the preffure of the atmofpherc,

this fmall quantity will be effectually evacuated through the

difcharge-valve g, becaufe the water telling upon the bucket

follows the air, and will chafe every particle of it from the

top of the pump, and then follow itfelf.

The air-pump of Mr. Watt's engine requires to be of

large dimenlions, and the condenfer is generally of the fame

fize, by which means the rarefaction of any clalHc vapour

contained in the condenfer will be equal to half at every

ilroke ; that is, the air-pump will extract half the quan-

tity of the elaftic vapour every time ; becaufe, fuppofing the

vacuous fpace which the bucket of the pump leaves beneath

it, when it is drawn up, to be equal to the capacity of the

condenfer, then the vapour in the condenfer mult expand

itfelf to fill a double fpace, by which one half of it will

enter into the pump, and be drawn out by the fucceeding

itroke, while the other half will remain in the condenfer.

The cylinder at Chelfea is four feet diameter, and eight

feet ftroke, and the air-pump two feet diameter, and four

feet ftroke : thus, their areas refpedtively are as one to four,

and their capacities as one to eight. But it mult not be con-

fidered that this large pump, full of air, is to be drawn out

of the condenfer at every ftroke ; for, as we have ftated be-

fore, the vapour with which it is filled reduces itfelf to a

fmall quantity before it comes to the denfity of atmofpheric

air. At firlt fight we fhould be led to conclude, that the

pump affects the power of the engine, as a deduction, of as

much power as the preffure of the air upon the furface of

its bucket ; but if we confider its conltrudtion, having a

ralve at g to keep off the prellure of the atmofphere, it is

certain its bucket can have little weight upon the engine,

until the bucket is near the higheft limits of the ftroke ; and

taking the fum of the refillance, from the commencement of

the Itroke to its termination, it will be found to be very little

in comparifon with the power of the cylinder.

Ar air-pump of one-eighth the capacity of the cylinder

is fufficient to keep the condenfer empty when it is a fingle

engine. If a fmaller air-pump were employed, it mult be in

action to lift out the air and water, for a greater portion of

its ftroke.

In fact, whatever the fize of the air-pump may be, it

will occafiun little more refiltar.ee to the engine than from

the friction of its bucket, except during the time that it has

actually opened the valve, g, to difc'iaige the air or water

which it contains : before that period, the refinance is only

that of compreffing the vapour, an operation which begins at

nothing, but increafes by an afcending proportion reverfe to

that of the decreafe of the prefiure of the tteam, when acting

in the cylinder by expanfion, as we have before explained.

Iu Mr. Watt's early engiues, the air-pump and condenfing

ciltern were placed at the outer end of the beam ; and there

are fome reafons to prefer that mode of conltruction, where

the building will admit of it. In this cafe, the pump-bucket

being drawn up by the defcent of the pitlon, the engine re-

quires a lefs counter-weight than in the form jufl defcribed,

in which the air-pump mull: be wholly worked by the coun-
ter-weight. Alfo, it is during the defcent of the pifton that

the action of the air-pump is molt ncceffary ; and it is poffible

that an engine, having the pump worked by the outer end
of the beam, may make a better vacuum than when it is

worked by the inner end, becaufe there may be fome,

though a very flight impulfe given to the remaining air of

the laft ftroke, by the rulh of fteam into the condenfer
at the inltant the fteam-pifton begins to defcend, and
the air-pump to rife ; for no fooner is the exhaulting-valve

opened, than the fteam rufhes towards the condenfer, and
giving a momentary tendency to a plenum therein, may give

a pufh to the air through the hanging-valve, between the

pump and the condenfer ; and hence it is reafonable to con-

clude, that more air will enter the pump by this means, than

if it were left to its own expanfion.

It is neceflary that the parts appropriated to the condenfa-

tion of lteam fhould be kept as cold as poflible, and thofe

intended for the operation, or paffage of the fteam, as hot
as poflible ; hence the air or difcharging pump and con-

denfer are placed in the ciftern of cold water, which is kept
conftantly full by the cold-water pump, and a little running

away into the well, to carry off the excefs of heat ; and if

the injection-valve is plated low in this ciltern, it will take

the water in the coldelt llatc. The injection-valve and cock
are feen in Jig. 2.

As the condenfing apparatus is immerfed in water, to be
kept cold, fo the cylinder fhould, if pcffible, be immerfed in

lteam, to be kept hot ; for which purpofe, Mr. Watt from
the firlt ufed a cafing or jacket round the cylinder, and alfo

at the top and bottom : this was attended with very bene-

ficial effects, although it enlarged the fteam furface, and ex-

pofed the external jacket to a more rapid condenfation than

would have taken place from the furface of the cylinder it-

felf. But to have the vacuum as perfect as poffible, it is ne-

ceflary that the cylinder be kept up to fuch a temperature,

as to prevent the leaft condenfation of the fteam upon the

internal furface, either above or below the pilton ; becaufe,

if the fides of the cylinder were to be wet, as in the com-
mon atmofpherical engine, the vacuum would be vitiated, as

there would be occalioned by this wetnefs a moilture gra-

dually forming to fteam, which the outfide cafing prevents,

when filled with fteam from the boiler, and the heat which

efcapes from the furface of the jacket does not i'jure the

operation of the engine ; but if it were poffible to cover this

outward cafe again with any fort of fubftance which would
entirely prevent the tranfmiffion of heat from the cafing, it

would fuperfede the ufe of the jacket altogether, and would

apply with more advantage to the cylinder itfelf; but we do
not know of any fubftance which will not admit this tranf-

miffion more or lefs. Some of Meffrs. Watt and Boulton's

belt engines we have feen furrounded by a cafe of polifhed

copper, we believe outfide of the jacket.

In fmall engines, it is common to place the cylinder within

the boiler, and it muft then be kept fully as hot as the lteam

which enters it ; but this is not practicable in a large engine,

nor is it advifable in any cafe, becaufe the frequent repairs

which the boiler requires muft derange all parts of the

engine.

When the jacket is ufed, a fmall copper pipe it conducted

from the fteam-pipe to keep it full. As the jacket of a

large cylinder muft be expofed to be heated or cooled lefs

than the metal cylinder to which it is attached, the un-

equal expanfion might break the joints ; to avoid this, the

jacket is made in two halves, put together in the middle of

L 2 the
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tin- length, without any other attachment than that of en-

tering into each other for three or four inches, with a cup
which is packed with hemp and tallow. The Iteam-pipe has

a limilar joint at h. Jig. 2, which unites it to the box of the

exhaufting-valv K, and will admit of drawing out a little.

Defcription of other Parts of Mr. Watt's Engine.— In the

drawing (Jig. I.) in our plate, the condenier is reprefented

at one fide of the air-pump, in which fituation it partly con-

ceals the pump, lujiff. 2. they are put into a different po-

fition for explanation, the condenfer being reprefented be-

neath the cylinder. The eduction-pipe is carried fideways

from the box in which the eduftion- valve is fituated, fo that

the condenfer can be placed in any fituation which is con-

venient.

13, 13, are the catch-pins, which are firmly fixed to each

end of the beam, and limit the motion of the engine by
coming down to ftrike upon the beams of the floor D, if

the engine makes too long a itroke ; and pieces of cork arc

laid on the floor to foften the blow with which it would

otherwife ftrikei It once happened to this engine, that the

valve of the pump-bucket breaking, the engine fuddenly

loft its load, or refiftance, which occafioned the pilton to

defcend, and ftrike on the fpring-beams, or floor D, for two
or three fucceflive ftrokes, with fuch violence as to break

one of the beams ; and at laft the pilton llriking the bottom
of the cylinder, the momentum of the beam forced down
upon "the rod fo violently, as to bend the great pifton-rod

quite crooked. To prevent fimilar accidents, a fmaller

it «am-pipe was added at the fide of the vertical fteam-pipe,

communicating with the paflage into the bottom of the cy-

linder : this pipe is kept clofed by a valve ; but if the engine

defcends fo low as to ftrike on the fpring-beam D, the catch-

pin, 13, of the beam Itrikes a fmall lever 10, and by the

communication wire, 1 1, opens the valve, and lets the fteam

into the lower part of the cylinder, beneath the pilton, and

this deftroys the vacuum, fo as to prevent the farther defcent

of the pilton.

There is alfo a fmall fpring-catch or detent, which tends

to fpnng under the lever of the upper fteam-valve, and pre-

vent it from defcending. This catch is held back by a

fecond catch, which is relieved when the catch-pin ftrikes

the lever 10, and then the firlt-mentioned detent, by retain-

ing the fteam-valve from being opened, prevents any danger

of the engine making a repetition of the itroke while it has

no load.

Boiler.—The boiler of the engine we have not mentioned

before ; it is fet in a furnace, fo as to receive the heat of the

fire, and the flame pafles through a long flue, which goes

twice round the bottom part of the boiler, to give as much
as poffible of its heat to the water before it enters into the

chimney. The (team-pipe, -F, has a throttle-valve in it at

30, which regulates the fupply of fteam to the cylinder.

This valve is not a conical fpindle-valve, the fame as the

other valves of the engine, but is a circular plate of metal,

made to fit the bore of the pipe, and is moveable upon an

axis, which pafles diametrically acrofs the plate ; and the end

of the axis, where it comes to the outfide, has a lever fixed on
it to communicate motion to the valve, which being turned

edgeways in the pipe, prefents fcarcely any refiftance to the

paftage of the fteam ; but when turned flat acrofs the pipe,

it Hops its bore ; and although it is not fitted with any ex-

traordinary care, it is fufficient to regulate the fteam. This
kind of throttle-valve is preferable, becaufe it can be moved
by a very flight force.

Regulator.—There is a contrivance to regulate the velocity

of the engine, by a fmall pipe proceeding from the air-

teflel of the pump ; it conveys water to the lower part of a

fmall vertical cylinder, into which a pilton is fitted, and
loaded with a heavy weight ; then if the engine works too
fait, fo as to force more water into the air-veflel than the

main pipes, X, will carry off, it mult make a greater preflure

and condenfation of the air in the air-veflel, until the water
is forced to run quicker through the main-pipe, and this

preflure being alfo communicated by the fmall pipe to the
regulating cylinder before-mentioned, caufes its pilton to
lift the weight and rife up, and this motion is communicated
by a wire to the throttle-valve, fo as to clofe it and diminilh

the fupply of fteam ; or, on the other hand, if the engine
works too flow, the preflure in the air-veflel mult diminilh,

and then the loaded pilton will fink and open the throttle-

valve a fmall quantity, to admit more fteam.

It fhould have been mentioned before, that the weight
with which the pilton of this regulating cylindei

loaded, is fo contrived, that it will increafe in force as the

pilton afcends, and diminilh as it defcends. There are

many ways of doing this, but the one adopted, in this

cafe, is to load the pilton with a very heavy calt-iron

chain, fome of the links of which fall upon the ground as it

defcends, and relieve the pilton from their weight ; but as it

afcends, it lifts other links off the ground; and becomes
more loaded, until it finds itfelf a place where the load will

balance the preflure of the water in the air-veffei.

It is evident that, by this contrivance, the motion of the

engine will at all times be fo regulated, as to fupply ju ft the

quantity of water defired ; but this quantity can be made
greater or lefs, by applying a greater or lefs weight to the
pifton, fo that it will fink more or lefs into its cylinder, be-
fore it will come to an equilibrium with the prelluie in the

air-veflel, and will thus open the throttle-valve more or lefs.

But when the acquitment is once made, it will keep the

engine working with regularity at that velocity.

In fome of the lateft engines erefted by Meflrs. Watt and
Boulton, they have, by an ingenious movement, made the

motion of this regulating pifton communicate with a long
fcrew, attached to the plug-beam, which regulates the

chock that (huts the upper Iteam-valve at any required por-

tion of the defcent of the pilton. By this means, although
the fcrew is in conltant motion with the plug-beam, the

fcrew is turned fo as to regulate the chock on the plug, and
meafure out the quantity of fteam which the engine fhall

have introduced into the cylinder at each ftroke, to enable

it to fulfil its tafk.

It is in th<=fe properties of the engine, by which it

regulates itfelf, and provides for all its wants, that the

great beauties of the invention confift. M. Belidor,

80 years ago, fpeaking of the old engine, fays : " It muft
be acknowledged, that this is the moft wonderful of all

machines, and that nothing of the works of man approaches
fo near to animal life. Heat is the principle of its move-
ment: there is in its tubes a circulation, like that of the

blood in the veins of animals ; having valves which open and
fhut in proper periods, it feeds itfelf, evacuates fuch por-

tions of its food as are ufelefs, and draws from its own
labours all which is neceffary to its own fubfiftence." To
purfue the idea, we may now fay of the more perfect ma-
chine, that it has what approaches the appetite of animals,

in taking that kind and quantity of food which its exi-

gencies require, and in rejecting that which is unneceffary.

But we muft explain thefe felf-regulators more fully.

apparatus connected with the Boiler.—In order to know
the exaft height of the water in the boiler, two gauge-cocks

are employed, one of which reaches to within a little of the

height or level at which the water fhould ftand, and another

reaches a little below that level. If the water ftands at the

defired
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defired height, the firfl-mentioned cock, being opened, will

give out fteatn ; and the other cock will emit water, in con-

lequence i f the preflure of the fuperincumbent (team on the

furface of the water. But if water fhould iflue from both

cock*, it will he too high in the boiler ; and if fteam iflues

from both, it will be too low. This is the fame con-

trivance which was ufed in Newcomcu's engine; but Mr.
Watt applied in hit firll engines a finall vertical glals tube,

which has a communication with the boiler by a copper

pipe cemented to each end : one pipe, from the top of the

plats tube, enters the boiler above the intended level of

the water; and the other pipe, from the bottom of the

glafs tivbe, enters the boiler below the furface of the water.

In this way, it is evident that the glafs tube will always be

filled with water to the fame level as the water in the boiler,

and may be graduated with inches, to inform the engine-

man when the boiler requires a fupply.

Another contrivance is a pipe defeending beneath the

furface of the water in the boiler, when at its intended level ;

and in the upper end of the pipe at the top of the houfe

a whillle or mouth-piece is formed : then, if the water in

the boiler finks too low, the fteam will iflue at the pipe,

and, parting through the whillle, will make fuch a noife as

to call the engine-man lo his duty, even if he fhould have

fallen afleep. This contrivance is rendered unneceffary by

a fubfequent one, by which the boiler will always feed it-

felf, exactly as fall as its evaporation of fteam requires.

The boiler is kept conllantlv fupplied with water, to

repair the walle of evaporation, by means of a fmall pump
20, which draws hot water from the hot-well g, and raifes

it to fuch a height, th t the water will run through a pipe,

fhewn by the dotted lines, into the ciftem 14, placed over

the top of the boiler, at an elevation of fome feet. From this

ciflern a tube, 18, delcends into the boiler, and terminates

beneath the furface of the water therein, fo as to feed the

boiler with water. But as it is neciflary that the water in

the boiler fhould always be preferved at the fame level, this

feed-pipe is clofed by a valve in the bottom of the ciltern

14, which prevents the water running down into the boiler,

until the level of the water fubfides, and (hews that it re-

quires replenishing. A crooked arm, which is attached

to the fide of the fmall ciflern 14, lupports the fhort lever

15, 16, which moves upon a centre-pin. The extremity,

16, of this lever fufpends, by means of the wire 16, a flone

or piece of metal, which hangs juft below the furface of the

water in the boiler. The wire palles through a fmall

fluffing-box in the top of the boiler, to prevent leakage.

The other extremity, 15, of the lever is connected by a

wire with a valve at the bottom of the ciflern 14, which

covers the top of the pipe 18 ; and this end of the lever is

loaded with a fufficient weight to balance the (lone in the

boiler. Now it. is a maxim in hydrollatics, that when a

heavy body is fufpended in a fluid, it lofes as much of its

weight as equa.s that of the quantity of fluid which it dif-

places. When the water in the boiler, therefore, is di-

minifhed, by the converfion of part of it into fleam, the

upper furface of the (lone will be above the fluid, and its

weight will confequently be increafed in proportion to the

quantity of its mafs that is not immerfed. By this addition

to its weight, the (tone will overcome the balance-weight on

the end, 15, of the lever, caufing the extremity, 16, of the

lever to defcend ; and in confequence, by elevating the op-

pofite arm 15, will open the valve at the top of the pipe 18,

and thus gradually introduce a quantity of water into the

boiler equal to that which is carried off by evaporation.

This procefs is continually going on, while the water is

converting into fleam ; and it is evident that too much water

can never be introduced, for a« foon as the furface of the
water coincides with the furface of the (lone, it recovers its

former weight, and the valve at the bottom of the ciflern,

14, fhuts the top of the pipe 18, and prevents any more
water entering the boiler, until the float or body,'21, de-
fcends by the diminution of the water therein.

When the engine is fteadily at work, the flone fubfides
until it opens the valve to admit a regular flream of water,
which will j;ill equal the walte by evaporation ; and then the
operation will go on regularly, without any aftion of the
float, until fomething is altered.

We have before fiated, that the fteam in the boiler is no
ftronger than the atmofphere ; but there would Hill be great
danger of the boiler's burfting, if the fleam fhould acci-

dentally become too flrong : the boiler is, therefore, fur-

nifhed with a fafety-valve, which is fo loaded, that its

weight, added to that of the atmofphere, may exceed the
preflure of the interior fteam, when of a fufficient flrength.

As foon as the expanfive force fo far increafes as to become
dangerous to the boiler, its preflure preponderates over the
preflure of the atmofphere, and the fafety-valve is opened,
when the fleam efcapes from the boiler, till its flrength
is fuflictently diminifhed ; and the fafety-valve fhuts again,
by the predominance of its preflure over that of the interior

fteam. By opening the fafety-valve, the engine may be
flopped at pleafure : and to cftedl this, a fmall reftangular
lever, with equal arms, is fixed upon the fide of the valve,

and connected with its top. To one of thefe arms a chain
is attached, which is conducted into the engine-houfe, and
pafl'es over a pulley from a horizontal to a vertical direction,

lo that it hangs like a bell-pull. By pulling it, the valve

is opened, and the machine is flopped.

There is alfo another valve of fafety, for the reverfe of the
objedt of the firft-mentioned fafety-valve : it opens internally,

and is balanced by a fmall lever, and a fufficient weight to
keep it fhut, until the preflure of the fteam within the boiler

becomes much lefs than the external air, which then forces

open the valve, and enters into the boiler, till the equi-

librium is reftored. It is evident that this valve can never

be neceflary fo long as the engine is at work ; but its ufe

is to prevent the fides of the boiler being crufhed in by the

weight of the air, when it has done work, and the fteam

within it cools and condenfes.

Self-ading Damper.—By another ingenious contrivance, the

boiler is made to regulate the heat of its furnace, in proportion

to the quantity of fleam which the cylinder draws oft from it.

For this purpofe, a damper or iron fliding-door is fitted into

the flue, ju(l where it enters the chimney ; and a chain is

conducted from it, over pullies, to any convenient fituation,

where the engine-man can pull it like a bell-pull, to draw
up or lower down the damper, and by that means regulate

the draught of air through the furnace, and the heat of the

boiler.

To make the damper felf-rcgulating, a large pipe of fix

or eight inches bore is fixed vertically through the top of

the boiler : it is open at top and bottom, but the lower end
defcends nearly to the bottom of the boiler, fo as to be al-

ways immerfed beneath the furface of the water. Now the

fleam prefling on the furface of the water in the boiler, and
the atmofphere prefling on the furface of the water in the

open pipe, it is evident that the relative levels of the water

in both will be at all times in exaft proportion to the relative

elaflicity of the air and the fteam : and if at any time the

preflure of fteam diminifhes, by the heat of the furnace

growing lefs, or by the engine drawing oft more Iteam, the

furface of the water in the open pipe will fubfide ; and as

there is a flone-float in this pipe, balanced in the fame man-
ner
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ner as the feeding-float before defcribed, the defcent of the

ftone is made to operate upon the chain of the damper, and

draw it up fo as to increafe the draught of the furnace, until,

by the accefiion of heat, the (learn recovers the intended

preflure, and reftores the damper to its place. On the

other hand, when the preflure of the (team is on the in-

creafe, either from the engine being retarded or (topped, or

from the furnace burning too fait, the preflure of the Iteam

on the furface of the water in the boiler raifes the water in

the open pipe ; and the itone-float, then rifing by its balance-

weight, clofes the damper, and diminifhes the draught, till

the fteam fubfides to its defired force. By this means, the

fleam is always preferved to the fame intenfity ; a circum-

llance very neceflary to the regularity of the motion of the

engine.

Steam-Gauge.—To afcertain the preflure of fteam with

a greater degree of exactitude than by the load on the fur-

faceof the fafety-valve, which is liable to many uncertainties,

Mr. Watt employs a fteam-'^auge, confiding of an inverted

fiphon, or bent tube, of glafs or iron ; one leg of which is

jointed to the fleam-pipe, and the other is open to the at-

mofphere. A quantity of mercury being poured into

the tube, it will occupy the bent part which joins the two
legs ; and the farface of the mercury in one leg being ex-

pofed to the preffure of the (team, while the external air

acts upon the other, it is evident that the difference of level

of the two furfaces will exprefs the preflure of the lleam in

the height of a column of mercury.

When the tube is of glafs, this difference of level may be
feen and meafured on a feale ; but when an iron tube is ufed,

a fmall light wooden rod is made to float on the furface of

the mercury in the open leg, and point out the height on a

fcale of inches, fixed above the tube. But in this cafe the

divifions, which are numbered for inches, muft be only half

inches ; becaufe, as the mercury defcends in one leg as much
as it rifes in the other, the fcale reads double, to fhew the

difference of level.

Barometer-Gauge.—Mr. Watt has alfo adapted a gauge,
called a barometer, to indicate the degree of vacuum in his

engines, an addition which is of important confequence to

the good performance of the engine, to the profit cf the

proprietors, and the credit of the engineer
;
yet in many en-

gines in London, we fee this important initrument either

out of repair, or wholly laid afide.

The form of this barometer can be underftood without a

figure : it is a tube of glafs 30 inches long, filled with mer-
cury, and applied to a fcale of inches, the lower end being
immerfed in a cup, in the fame manner as the common baro-
meter, or weather-glafs ; it is, in fail, the fame thing as a

barometer in every refpect, except that the vacuum is not
made in the top of the tube, in the Torricellian manner,
but by the engine. For this purpofe, a fmall copper tube is

conducted from the condenfer, and cemented to the top of the
glafs tube, by which means the furface of the mercury in the

tube is relieved from the preffure of the atmofphere ; and the
weight of the atmofphere, which prefles upon the furface of
the mercury in the bafon, will caufe it to mount up in the

tube to a greater or lefs height, according- as the vacuum is

more or lefs perfect, or as the atmofphere is more or lefs

heavy ; which will be (hewn by a common barometer placed
at the fide of the engine barometer.

The pipe which lead from the condenfer to the top of the

barometer tube muft be provided with a cock, which fhould

be (hut when the engine is blowing through, to prevent the
iteam entering the tube, and blowing the mercury out of it

:

but the bafon for the mercury mult be made large enough
to contain all the mercury, becaufe, when the engine is not

at work, the air will leak in, and allow the mercury to de-
fcend into the bafon.

It has been propofed to make the barometer in the form
of an inverted fiphon, jufl the fame as the common (team-
gauge, one leg being made to communicate with the
condenfer, and the other left open to the air. In this

way, the rife of the mercury in one leg produces a corre-

fponding (all of the mercury in the other ; but on this ac-

count, if the fcale is applied to one leg, the divifions muft
be only half inches, that is, provided the two legs are of the
fame bore ; but if they are of different bores, the fcale mult
not be half, but of a proper proportion, to (hew always the
difference between the level of the furface of the mercury in

the two legs.

Thefe tubes may be made of glafs ; but if the quickfilver

is not very pure, the alloy with which the venders of this

article adulterate it is by conftant action brought to
the furface, and, together with the vapour, make the tube
fo foul, that no precifion can be obtained. Iron is the belt

material for botli parts of the tube, which fhould be cor-

rectly of one diameter, or elfe the refult will be erroneous,

as we have before remarked ; for it is difficult to graduate a
fcale by experiment in an iron tube, where the difference of
level of the mercury in the legs cannot be feen. This lube
mull communicate with the condenfer by a fmall copper pipe,

and a flop-cock be placed between the gauge and condenfer.

The index in this initrument is the fame as in the (team-gauge,

viz. a light deal rod, which is put into the (horter tube ; and
quickfilver being poured into it within three inches of the
end, the rod is put into the tube, and floats on the quick-
filver. It is almolt needlefs to remark, that the graduation

on this initrument mult be inverted with regard to thole of a
fingle tube.

The barometer (hews the perfection of the vacuum, or
the preflure of the atmofphere to enter into the condenfer,

whilrt the iteam-gauge (hews the preffure of the iteam to
efcape into the air. By adding the height of thefe two co-

lumns together, we have the preffure of the (team upon the

piflon, provided the throttle-valve is fully open, (o that

there is no obftrudtion to the entrance of the (team from the

boiler into the cylinder. It would be interesting to have a

(ingle gauge made to exprefs this in one : nothing would be
more eafy than to have a long glafs tube bent to an inverted

fiphon, and one of the legs being connected with the fleam-

pipe, and the other with the condenfer, the difference of level

between the two furfaces would at all times exprefs the pref-

fure on the pifton.

Counter.—\n many of Mr. Watt's engines, a little appa-

ratus is attached to the beam, to afcertain the number of
ftrokes the engine makes in any given time : this contrivance is

called the counter, and is a train of wheel-work, working like

clock-work, commonly attached to the beam in fuch a manner,

that every ftroke made by the engine moves one tooth, fo that

the index tells how many ftrokes have been made (ince laft ex-

amined. This is fo (hut up in a box, that no perfon can gain

accefs to it but the one entrulted with the key. When the box
is attached to the beam, the inclination of the beam caufes

the penditum to vibrate every time the engine makes a ftroke,

and thus moves the counter round one tooth for every ifroke.

In other cafes, the box containing the counter is fixed to

the fpring-beam floor, and at every ftroke the beam itrikes

a fmall detent, and moves the counte. jne tooth. It was
by the account of this in liniment that Meffrs. Boulton and
Watt charged their portion of the favings for working their

engines during the term of Mr. Watt's patent.

Conjlruction of the Valves.—The fteam and eduction-

valves are of that kind called button or conical fpindle-

valves.
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. Mr. Watt, in his firft eflays, employed cocks, and

alfo fliding-valves, fuch as tne regulator or fteam-valve of

the i : But he found them always lofe their tight-

nels, after a fhort time. This is not furprifing, when we

conlider that they an always perfectly dry, and aim) B

burning hot. He was therefore obliged to change them all

for fpindle-valves,which being truly ground, and nicely fitted

in their motions at firlt. are not found to get out of order by

any length of time. Other engineers now ufe tl em commonly
in the old form of the fti .', where, however, there

ih lefv neccflity for them.

The manner of constructing thefe valves is as follows.

Fie. 3. reprefents a valve, with its feat and box ; fuppofr it

one of the Iteam-valvcs ; the box is at the end of thepipe winch

introduces the Iteam, ar.d hh is the upper part of the pipe,

which communicates with the lower pan of the cylinder, or

with the condenfer. At c e may be obferved a part more

faintly (haded than the furrounding parts. Tlii;i is the feat

of the valve, and is a brafs or bell-metal ring, turned coni-

cal on the outiide, fo as to fit exactly into a conical part,

bored out in call iron, of the pipe / h. This ring or feat

is fitted in by cement ; ar.d the cone being cf a long taper,

the ring (licks firmly in it, cfpecially after having been there

for fome time, and united by rult. The valve itfelf is a

ftrong brafs plate, D, turned conical on the edge, fo as to

fit the conical or inner edge of the feat. Thefe two cones

are very nicely ground into each other with emery. This coni-

cal joining is much more obtufe than t!ie outer (ide of the

ring e ; fo that although the joint is air-tight, the two

pieces do not (lick clofely together. The valve has a fpindle

or round tail, D c, which is freely moveable up and down
in the hole of a crofs-picce expended beneath the ring or

feat e e ; and on the upper fide of the valve is a ftrong

piece of met..], D G, firmly jointed to it, one fide of which

is formed into a toothed rack.

A is the fechon of an iron axle, which turns in holes in the

oppofite fides of the valve-box ; and one of thefe, where it

pafTes quite through the fide of the box, is nicely fitted by
grinding, fo as to be air-tight ; and a huffing of hemp, well

foaked in melted tallow and rofin, is made to furround the

outiide of the hole, to prevent all ingrefs of air. The end of

this axis projects a good way without the box, and carries a

fpar.ner or handle 3, which is connected by a rod with a lever,

moved by the plug-frame. To the axis, A, is fixed a ftrong

piece of metal, or fedtor, the edge of which is formed

into an arc of a circle, having the axis, A, in its centre, and

is cut into teeth, which work in the teeth of the rack D G,
on the valve, and lift the fame when the feCtor is moved.

K K is a cover, which is fixed by fcrews to the top of the

box F, and may be taken off, in order to get at the valve

when it needs repairs. From this defcription it is eafy to

fee, that by turning the handle 3, which is on the axis A, the

fector mull lift up the valve by means of its toothed rack

D G, till the upper end of the rack touches the top or cover

K ; and turning the handle, 3, in the oppofite direction,

brings the valve down again to its feat.

The force requifite to lift up a large valve from its feat

is very great, the valve being kept down by a preffure of

the fleam upon its upper furface while there is a vacuum

beneath it. The valves of the Chelfea engine are nine inches

diameter, and therefore contain (9 x 9=81 x -7854 —) 63A

fquarc inches, and each being prelled by at lealt 13 lbs.,

makes 826 lbs. weight to keep the valve down; and this

fhould, if poflible, be lifted in an inftant, to admit the (learn

to pafs off without delay. One method of balancing this

weight is by means of a fmall pillon, applied beneath the

valve. Thus, the lower part of the pipe or box in which the

valve is contained, is bored out to a fhort cylinder, and a

pidon is truly fitted therein, as (hewn beneath K, Jig. 2: a
cover or bottom is [brewed on ti> clofe the lower end of the
fliort cylinder ; and there b, a fmall copper pipe from the
jacket, winch admits (team into the fpace of the fhort cylin-

der beneath its pilton, while th tcuum in the box in

which the valvi cen ini I, ai .1 winch is open totheupper
furface of the pillon. The axis of the valve being con-
nected with the pifton, it is evident that the aftion of the

pillon to afcend will counteract that of the valve to defcend
;

and, therefore, by apportioning the area of the pifton to

that of the valve, it may be made to lift with the flighted

force.

Even without this contrivance, which is only applied be-
neath the exhaufting-valve, as is fecn in the fedtion, Jig. 2,

Mr. Watt invented a very fimole and effective method of
railing up the valves by levers. The force which holds
down the valve is quite momentary ; and the inftant the valve

is detached from its feat the preffure is over, although it has

not rifen more than a tenth of an inch ; the force is, therefore,

no impediment to the engine, but would be an inconvenient
labour to the man who (tarts and ltops it.

By Mr. Watt's contrivance, the lever is put in fuch a po-
fition when it begins to raife the valve, that its mechanical
energy is almoft infinitely great. Letjf^. 3. reprefent the
valve flint, which is fuppofed to have been jult clofed

by the chock on the plug-beam in its defcent coming
in contaft with the handle x, and deprefiing it, which is

moveable with the axis X : on this fame axis is another
arm, X 2, connected by a joint with the leading rod 2 3,
which is connected alfo by a joint with the lever 3 A, fixed

on the axis, A, of the feCtor, contained within the valve-

box. Therefore, when the chock of the plug-frame de-

prefles the handle x, and turns the arm, X 2, round upon
its centre, it pufhes up the lever, 3 A, by means of the con-

necting rod, until the valve is doled, as (hewn in Jg. 3. At
that time, the rod 2 3, and the arm, X 2, of the lever, are in

one ftraight line, while the lever 3 A, (on the axis of the

feCtor,) is at right angles to rod 2 3, which moves it ; confe-

quently the rod is acting with its greateft power to turn the

axis A, upon which the fector is fixed. In this fituation the

valve is kept clofed by the catch or detent before explained,

which holds down the hindle x, until it is wanted to be
opened ; the plug-frame then, by lifting the lower handle, re-

lieves the catch, and the weight, e, applied to the axis turn3

it round into the pofition of the dotted lines, and the lever,

X 2, draws the rod 2 3, and, by deprefiing the lever 3 A,
opens the valve.

From this arrangement, the intelligent mechanic will per-

ceive that, in this pofition, the force exerted by lever X 2 is

extremely great to pull down the rod 2 3 ; and, at the fame
time, another great advantage arifes from this difpofition of
the levers, which is, that any preffure, however ftrong, ap-

plied upon the valve to open it, would be ineffectual, as that

force would be exerted to turn the lever X 2 endways, in

the direction of the axis X, inltead of turning it round, as

fhewn by the figure, which reprefents the valve flint, and re-

tained in that pofition by the lever.

Conjlruaion of the Pi/Ion.— In Mr. Watt's firft attempt,

the greatelt difficulty which he encountered was to make the

great pifton tight. The old and effectual method, by water
lying on it, was inadmiffible. He was therefore obliged to

have his cylinders molt nicely bored, perfectly cylindrical,

and finely polifhed ; and he made numberlefs trials of diller-

cnt foft luhftances for packing his pilton, which fhould be
tight without enormous friCtion, and long remain fo, in a

fituation perfedtly dry, and hot almolt to burning.

After many trials, he fettled the form of the packing which

is now univerfally employed. The pifton has a projecting rim

at
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at bottom, which is fitted as accurately to the cylinder as it

can be, to leave it at full liberty to rife and fall through the

whole length. The part of the pifton immediately above this

is about two inches lefs all round than the cylinder, to leave a

circular groove or channel, into which the hemp, or foft rope

which is called gafket, is rammed, to form the packing ; then,

to keep the packing in its place, a lid or cover is put over

the top of the pifton, with a ring or projecting part, which

enters into the circular groove for the packing, and prefling

upon it, the plate is forced down by fcrews. The lower

part of the groove round the pifton being made rounding,

with a curve, this preflure on the packing forces it againtt

the infide furface of the cylinder. The pifton mull be kept

fupplied with melted greaie ; for which purpofe a funnel is

fixed on the top of the cylinder, with a cock and pipe to let

the greafe down. The ftuffing-box in the top of the cylin-

der, round the piiton-rod, is packed with hemp in a fimilar

manner, a collar, with a hole through it for the paffage of

the rod, being fcrewed down, to confine the packing in its

place.

After all that has been done in this refpect, it is probable

that the greateft part of the walk of (team which we Itill

perceive in engines, arifes from the unavoidable efcape by the

fides of the pifton during its defcent. If the pifton is

packed fo tight as totally to prevent the lofs, the friction is

fo mcreafed as to fully outweigh the faving. But it is a

fortunate circumftance, that the performance of Mr. Watt's

engine is not immediately deftroyed, nor, indeed, lenfibly di-

mimfhed, by a fmall want of tightnefs in the pifton. In the

atmofpheric engine, if air enters in this way, it immediately

puts at flop to the work ; but in the new engine, although

even a confiderable quantity of fteam efcape paft the pifton

during its defcent, the rapidity of condenfation is fuch, that

the diminution of preffure is not confiderable, and the wafte

of fteam is the greateft inconvenience.

A great many fchemes have been fince tried to 'make bet-

ter methods of packing a pifton, but none of them have been

brought into ufe, except the metallic expanding pifton,

which was propofed by Mr. Cartwright, as we (hall notice

in defcribing his engine. Something of the fame kind, but

not for fteam-engines, is to be found in Leupold's Theatrum
Machinarum Hydraulicarum, 1724.

The aSual Performance of Mr. Watfs Engine tuilh refpetl

to Coals.—At the firft eltablilhment cf their engines, Med'rs.

Boulton and Watt charged their profits in proportion to the

faving of fuel which their engine made, when compared with

a common engine burning the fame kind of coals. They
had one-third of thefe favings paid them annually, or the

payment was redeemed at ten years' purchafe. It fhould be

obferved, that Mr. Smeaton's improvements were introduced

about the fame time as Mr. Watt's, and therefore the com-
parifon was not with his engines, but with the former ones.

It was Mr. Smeaton's rule, judging from fome experiments

made before him on fome of Mr. Watt's early engines, to

eftimate Mr. Watt's engine at one-half the confumption of

fuel as his own for the fame work, in large engines, or a ftill

greater proportion in fmall engines, becaufe the wafte of fteam

is greater, and he reckoned his own at only one-half of the

common engines, as he found them ; therefore, Mr. Watt's
will be four times as great in effect as the common engines.

As early as 1778, when Mr. Watt firft eftablifhed his

engine, we find his propofals, deduced from experiment,

were to raife 500,000 cubic feet of water one foot high

with one cwt. of coals. He afterwards adopted the de-

nomination of the number of pounds of water which could

be lifted one foot high by a bufhel of coals as the fcale

for engines ; if we reduce this to the latter term, it will

be 243 millions. Thus, 500,000 cubic feet x 62.5 lbs.

the weight of a cubic foot of water, = 3 r,250,000 lbs.

of water raifed by 112 lbs. of coals. Then fay, as

1 12 lbs. : 3 1,250,000 lbs. :: 88 lbs. the weight of a bufhel
of coals, to 24,553,571, the number of pounds of water
which will be lifted one foot high with one bufhel of coals.

Mr. Watt was at that time in expectation of making a

great improvement by adopting his expanfive method.
Mr. Smeatoti, who was defirous of promoting Mr. Watt's

difcovery, made an experiment in 1778, on an engine on tin-

Birmingham canal, for returning into the refervoir the water
let down by the paffage of boats through the locks.

The working cylinder was 20 inches, and the pump alfo

20 inches, lifting 27 feet, at the rate of 1 1 Itrokes per
minute, of 5 feet 9 inches length each. It worked for an

hour with 65 lbs. of Wednefbury coals.

When reduced, this experiment gives about 19 millions

lifted one foot by a bufhel of coals. Thus, the area of the

pump is (20 x 20 = 400 x .7854 =) 314 fquare inches,

X .434 lbs. = 136.27 lbs. weight for every foot in height,

X 27 feet = 3679 lbs. the total weight of the column. The
motion per minute is 63^ feet (1 1 ilrokes of 5 ft. 9 in. each),

or 3795 ft. /wr hour, x 3679^8. = 13,961,805 lbs. raifed

I foot higher hour. The coals confumed in the hour was
65 lb;. ; therefore fay, as 6^ lbs. : 13,961,805 lbs. :: 88 lbs. :

18,902, i^61bs. raifed one foot high with each bufhel of coals

of 88 lbs.; load on the pifton 27 ft. of water, or (27 -§-

.434 = ) 1 1.7 lbs. per fquare inch.

When the engines were made to work with the expanfion,

they were enabled to raife as much as 30,000,000 lbs., but
this is when the engines are of the belt tonllruftion, and
working under every advantage of the parts being tight and
in the belt order ; for thefe circumftances, when neglected, as

they ufually are by the engine-keepers, make a molt ma-
terial difference in the refult.

In the great fcale of practical operations this nicety of
management cannot be expefted ; and accordingly, from re-

ports on the engines now working on the mines in Corn-
wall, which, with the exception of a few of Woolf's engines,

are all on Mr. Watt's principle, and molt of them con-

ftructed by Meftrs. Boulton and Watt, taking the average

of nine engines, bad, good, and indifferent together, they

were found in Auguft, 181 1, to raife only 13,500,000 lbs.

one foot high for each bufhel of coals which they confumed.
But when it was known by the engine-keepers that their

engines were under examination, they took fo much pains

to improve the effects, that by gradual increafe, the en-

gines, in 1 815, lifted 2i,5oo,ooolbs. taking the average of

33 engines. This information we obtain from the monthly
reports of the engines which are working for draining the

mines: thefe were begun in the year 181 1, by the agree-

ment of a number of refpeftable proprietors of the valu-

able tin and copper mines in Cornwall, who refolvcd to have

afcertained the real work which their refpective fteam-

engines were performing, as it was fufpected fome of them
were not doing duty adequate to the confumption of fuel

;

and for the greater certainty of attaining their object, it was
agreed that a counter fhould be attached to each engine,

and all the engines be put under the fuperintendance of
fome refpectable and competent engineer, who (hould re-

port monthly the following particulars in columns : viz.

the name of the mine ; the fize of the working cylinder

;

whether working (ingle or double ; the loader fquare inch

upon the pifton'; length of the ftroke in the cylinder; the

number of pump-lifts ; the depth in fathoms of each lift

;

diameter of pumps in inches ; time during which they worked

;

confumption of coals in bulhels during that time; number
of ftrokes during the time ; length of ftroke in the pump ;

load upon the whole area of tlie pifton in pounds
;
pounds

lifted
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lifted one foot high by a bufhcl of coals ; number of

ltrokes per minute ; and laltly, a column for names of en-

gineers and remarks.

Meflrs. Thomas and John Lean were appointed to the

general fupcrintendance, and lince that time tiny have pub-

limed monthly reports : from thefe we lind the following

are the three belt engines working in 1816.

ill. Stray Park ; a 63-inch cylinder, 7 ft. 9 in. ftroke,

fingle acting ; being one of the three engines on the valt

Dolcoath mine. The preffure on each fquare inch of the

pillon was 9 lbs. Its performance in four different months
was 31, 31^, 28, and 2SA million pounds of water lifted one

foot by each bufhel of coals.

2dly. Wheal Abraham mine ; a lingle engine, 63-inch

cylinder, working an 8 ft. 3 in. ftroke, under a prellure of

9.4 lbs. per fquare inch on the pifton. Its produce was 22,

29^, and 32 million pounds of water raifed a foot high

with each bufhel of coals. Another month, when the fame

engine was working with 7.9^8. on each fquare inch of

the pifton, its produce was 28,3 18,860 lbs.

3d!)-. Oattield new engine ; a 70-inch fingle cylinder,

8 ft. 6 in. ftroke, 9.9 lbs. preffure. The eflect in different

months was 2 2i, i6\, 29, and 29 million pounds of water

raifed one foot high by each bufhel of coals.

The editor of the Philofophical Magazine has drawn out

from thefe reports the average performance of all the en-

gines, as we have mentioned, and the whole of them, for

every month up to the end of 1815, will be found in the

46th and 47th vols, of that ufeful work ; as alfo reports

upon WoolPs engine, of which we (hall (peak in another

place. The original reports of Meffrs. T. and J. Lean
contain information highly interelting to the practical

engineer.

In calculating the dimenfions of an engine on Mr. Watt's
principle to perform any given taflc, the engineer has lefs

difficulty than in Newcomen's engine, becaufe the preffure

on the pifton can be fo much varied. It is advifable, in

general, to take 10 lbs. preffure per fquare inch on the pifton

for the load; and then, in working the engine, if it be-

comes neceffary, it can be diminifhed to 9 lbs. or even 7 lbs.

or increafed to 15 lbs. which is a great latitude for future

contingencies.

We have before given the great wafte of fteam by con-

deniation, on entering into the cold cylinder of the atmo-
fpheric engine, which is nearly as great as that which ulti-

mately produces its action ; it therefore takes double the

fupply of fuel which is requifite, if the wafte could be
avoided.

In the improved engine of Mr. Watt, about \\ of the

quantity of the fteam which is neceffary to fill the cylinder

muft be furnifhed at each ftroke ; and it is probable that a

coniiderable portion of this wafte is from the leakage of

the pifton, as well as from condenfation.

Mr. Hornblotver't Double Cylinder Steam-Engine. — The
intention of this improvement was to obtain a greater power
by a complicated force of the fteam, than was fuppofed
could be done by its aftion in the fimple way.
We are not to confider this engine a3 being on a different

principle from Mr. Watt's, but as applying his prin-

ciples of condenfation and expanfion in a different manner
from what Mr. Watt does. Mr. Hornblower obtained a

patent in 1781, for a machine or engine for raifing water
hy means of fire, and the fpecification of the patent was
as follows

:

•1 Firtt : I ufe two veffels, in which the fteam is to aft,

and which in other engines are called cylinders. Secondly :

Vol. XXXIV.

I employ the fleam after it has afted in the firft veffel to

operate a fecond time in the other, by permitting it to ex-

pand itfelf, which I do by connecting the veffels together,

and forming proper channels and apertures, whereby the

fteam fhall occafionally go in and out of the faid veffels.

Thirdly : I condenfe the fteam, by caufing it to pafs in con-

taft with metalline furfaces, while water is applied to the

oppofite fide. Fourthly : To difcharge the engine of the

water ufed to condenfe the fteam, I fufpend a column of
water in a tube or veffel conflrufted for that purpofe, on
the principles of the barometer, the upper end having open
comm11nicatir.11 with the fteam-veffels, and the lower end
being immerfed in a veffel of water. Fifthly : To difcharge

the air which enters the fteam-veffels with the coudenfing

water or otherwife, I introduce it into a feparate veffel,

whence it is protruded by the admiffion of fteam. Sixthly

:

That the condenfed vapour fhall not remain in the lleam-

veffel in which the fteam is condenfed, I collect it into

another veffel, which has open communication with the

fteam-veffels, and the water in the mine, refervoir, or river.

" Laftly, in cafes where the atmofphere is to be employed
to aft on the pifton, I ufe a pifton fo conftrufted as to

admit fteam round its periphery, and in contaft with the

fides of the iteam-veffel, thereby to prevent the external

air from paffing in between the pifton and the fides of the

fleam-veflel."

The following is a defcription of this engine by the in-

ventor, as it was publifhed in the Encyclopaedia Britannica.

Let A and B
(
Plate V. Jig. 1.) reprefent two cylinders, of

which A is the largelt ; a pifton moves in each, having their

rods, C and D, moving through collars at E and F. Thefe
cylinders may be fupplied with fteam from the boiler by
means of the fquare pipe G, which has a flanch to conneft

it with the reft of the fteam-pipe. This fquare part is re-

prefented as branching off to both cylinders : c and d are

two cocks, which have handles and tumblers as ufual,

worked by the plug-beam W. On the fore-fide of the

cylinders (that is the fide next the eye) is reprefented an-

other communicating pipe, whofe feftion is alfo fquare, or
reftangular, having alfo two cocks a, I. The pipe Y, im-

mediately under the cock b, eftabh flies a communication
between the upper and lower parts of the fmall cylinder B,
by opening the cock b. There is a limilar pipe on the other

fide of the cylinder A, immediately under the cock d.

When the cocks c and a are open, and the cocks b and d
are fhut, the Iteam from the boiler has free admiflion into

the upper part of the fmall cylinder B, and the fteam from
the lower part of B has free admiffion into the upper part

of the great cylinder A ; but the upper part of each

cylinder has no communication with its lower part.

From the bottom of the great cylinder proceeds the educ-

tion-pipe K, having a valve at its opening into the cylinder ;

it then bends downward, and is connefted with the conical

condenfer L. The condenfer is fixed on a hollow box M,
on which ftand the pumps N and O, for extrafting the

air and water, which lait runs along the trough T, into a

ciftern U, from which it is raifed by the pump V, for re-

cruiting the boiler, being already nearly boiling hot. Im-
mediately under the condenfer there is a fpigot-valve, at S,

over which is a fmall jet-pipe, reaching to the bend of the

eduction-pipe K. The whole of the coudenfing apparatus

is contained in a ciftern, R, of cold water ; a (mall pipe, P,

comes from the fide of the condenfer, and ter: mates on the

bottom of the trough T, and is there covered with a valve,

Q, which is kept tight by the water that is always running

over it.

M Laftly,
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Laftly, the pump-rods, X, caufe the outer end of the

beam to preponderate, fo that the quiefcent pofition of the

beam is that reprefented in the figure, the piftons being at

the top of the cylinders.

Suppofe all the cocks open, and Ream coming in co-

pioufly from the boiler, and no condenfation going on in L,
the fteam mult drive out all the air, and at lad follow it

through the valve Q. Now fhut the cocks b and d, 3nd

open the valve, S, of the condenfer ; the condenfation will

immediately commence, and draw off the lleam from the

lower part of the great cylinder. There is now no prefTure

on the under fide of the pifton of the great cylinder A, and

it immediately defcends. The communication, Y, between

the lower part of the fmall cylinder B, and the upper part

of the great cylinder A, being open, the tteam will go from

the lower part of B, into the fpace left by the defcent of

the pifton of A. It muft, therefore, expand, and itselafti-

city muft diminifli, and will no longer balance the prefTure

of the tteam coming from the boiler, and preffing above the

pifton of B.

This pifton, therefore, if not withheld by the beam, would
defcend till it came in equilibrio, from having fteam of equal

denfity above and below it. But it cannot defcend fo fait
;

for the cylinder A is larger than B, and the arch of the

beam, at which the great pifton is fufpended, is no longer

than the arm which fupports the pifton of B ; therefore,

when the pifton of B has defcended as far as the beam will

permit it, the fteam between the two piftons occupies a

larger fpace than it did when both piftons were at the top

of their cylinders, and its denfity diminifhes as its bulk in-

creafes. The fteam beneath the fmall pifton is, therefore,

not a balance for the fteam on the upper fide of the fame,

and the pifton B will aft to deprefs the beam with all the

difference of thefe preffures.

The flighted view of the fubjeft muft fhew the reader,

that as the piftons defcend, the fteam that is between them
will grow continually rarer and lefs elaftic, and that both

piftons will draw the beam downwards. Suppofe now, that

each one had reached the bottom of its cylinder, fhut the

cock a, and the eduftion-valve at the bottom of A, and

open the cocks 6 and d. The communication being now
eftabhfhed between the upper and lower part of each cy-

linder, their piftons will be preffed equally on the upper

and lower furfaces ; in this fituation nothing, therefore,

hinders the counter-weight from railing the piftons to the

top.

Suppofe them arrived at the top : the cylinder B is at this

time filled with fteam of the ordinary denfity; and the cylin-

derA with an equal abfolute quantity of fteam, but expanded

into a larger fpace. Shut the cocks b and d, and open the

cock a, and the eduftion-valve at the bottom of A ; the

condenfation will again operate, and caufe the piftons to

defcend ; and thus the operation may be repeated as

long as fteam is fupplied ; and once full of the cylinder

B, of ordinary fteam, is expended during each working
ftroke.

The cocks of this engine are compofed of two flat circular

plates, ground very true to each other, and one of them
turns round on a pin through their centres : each i6 pierced

with three feftorial apertures, exaftly correfponding with

each other, and occupying a little lefs than one-half of their

furfaces. By turning the moveable plate fo that the aper-

tures coincide, a large paflage is opened for the fteam ; 3tid

by turning it fo that the folid part of the one covers the

aperture of the other, the cock is fhut. Such regulators are

now very common in the caft-iron ttoves for warming rooms,

Mr. Hornblower's contrivance for making the collars for

the piflon-rods air-tight, is thus ; the collar is in faft two,
placed at a fmall diftance from each other ; and a fmall pipe,
branching off from the fteam-pipe, communicates with the
fpace between the collars. This fteam being a little ftronger
than the prefTure of the atmofphere, effeftaally prevents the
air from penetrating through the upper collar ; and though
a little fteam fhould get through the lower collar into the
cylinder A, it can do no harm. The manner of making
thin ftuffing-box is as follows : on the top of the cylinder
is a box to contain fomething foft, yet pretty clofe, to em-
brace the pifton-rod in its motion up and down ; and this

is ufually a fort of plaited rope of white yarn, nicely laid in,

and rammed down gently, occupying about a third of its

depth ; upon that is placed a fort of tripod, having a flat

ring of brafs for its upper, and another for its lower part ;

and thefe rings are in breadth equal to the fpace between
the pifton-rod and the fide of the box. This compound ring

being put on over the end of the pifton-rod, another quantity
of this rope is to be put upon it, and gently rammed as be-
fore ; then there is a hollow fpace left between thefe two pack-
ings, and that fpace is to be fupplied with flrong fteam from
the boiler. Thus is the packing about the pifton-rod kept in

fuch a ftate as to prevent the air from entering the cylinder

when at any time there may be a partial vacuum above the
pifton.

Mr. Hornblower's defcription of this engine was follow-

ed by a mathematical inveftigation of the principles of its

aftion, by the ingenious profeffor Robifon, which demon-
ttrates that it i3 the fame thing in effeft as Mr. Watt's ex-
panfion-engine ; but though this is true, there is a confi-

derable difference in the fteps by which the effeft is attained,

which gives an important advantage when it is reduced to
praftice. We fhall give an inveftigation in a more popular
form, ufing only common arithmetic. Mr. Hornblower
afTumed, that the power or prefiure of fteam is inverfely as

the fpace into which the fteam is expanded : this is the cafe

with air, and for the prefent we will grant it to be fo with
fteam, and reafon from the fame data as the ingenious in-

ventor gives us.

To explain clearly what pafles in the two cylinders, we
muft deviate from the precife form of the engine, and diveft

ourfelves of one complication of ideas, by reducing both cy-
linders to the fame ftroke ; therefore, fuppofe the engine to
be made like

fig. z, which reprefents the two cylinders

placed one upon the other, the lower one being double the

capacity of the upper one, and both piftons being attached
to the fame rod, which may be applied to the end of the

beam, fo that the defcent of the piftons muft draw up the
load at the oppofite end of the beam.

Then, if we fuppofe the fmall pilton to be 10 inches in

diameter, the great pifton muft be 14.14 inches; and to
avoid all difficulties of the ratio of the expanfion, and
the prefTure of fteam, we will fuppofe the engine to be
worked by the prefTure of atmofpheric air inflead of fteam

;

and for the convenience of round numbers in our calculation,

we will conlider the prefiure at only 10 lbs. per circular inch
on the furface of the pifton.

The area of the fmall pifton will be ico circular

inches, and being afTumed to move without friftion, the

preffure upon it will be 10 x ioo = iooolbs. The area

of the great pifton is twice as much, or 200 circular inches,

and the preffure 2000 lbs.

Suppofe both piftons to be at the top of their refpeftive

cylinders ; let the atmofpheric air be admitted to prefs

freely upon the upper furface of the fmall pifton ; and fup-

pofe
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pofe the fpace between the two piftons filled with air of the

fame denlity, while there is a perfeft vacuum made in the

lower part of the great cylinder, beneath its pi (Ion.

Under thcfe circumltances, the two piitons will begin to

dcfcend with fomething lefs than 2000 lbs. of load upon the

outer end of the beam, becaufe there are 2000 lbs. of preflure

on the great pillon by the air contained in the fpace between
the two piitons, bearing on the 200 inches of lurface with

a weight of 10 lbs./vr inch ; and beneath this pilton there is

nothing to counteract the preflure. At the fame time, the

fmall pitton, having air of equal denfity above and below it,

is in equilibrio.

This force would balance a load of 2000 lbs.; but fuppofe

wediminifh the load to 1900 lbs., then the piftons will im-

mediately begin to defcend ; but they will foon flop, be-

caufe the air between the two piftons muft expand itlelf, to

fill the increafing fpace occaiioned by the equal defcent of
both piftons'in the cylinders, one of which is twice the area

of the other ; and as the air becomes rarer, its prefture on
the great piilon mull diminifh. Now as this fame diminu-

tion occalions the fmall pifton to have a power of defcent,

we will firit confider the piftons feparately, and then con-

jointly, in their power of defcent, with which they draw
down the beam.

Defcending Puwer of ihe Great Pifton. Defcending Power of the Small Pifton. Combined Power of both Piftons.

}

At firft the power will be

In confequence of the preflure of 10 lbs.

per circular inch upon its upper fur-

race, and no preflure beneath.

At one-fourth of the defcent,

the power will have diminished

by* regular decrements, to

Becaufe the air between the two piftons

muft occupy three-fourths of the

fmall cylinder, and one-fourth of the

great cylinder, wliirh is a fpace equal

to one and pne-fourth of the ori-

Sfinil fpace which it rilled ; there-

fore the fpaces will he as five to

four; and if the denfity of air is as the

inverfe proportion of tfv fpace which

it occupies, the preflure on the <;reat

pifton muft be as ftiur to five, or

Vths of 2000 as 1 600.

At one-half of the defcent, the*)

power will have diminifhed to J
Becaufe at this pofition the air be-

tween the piftons occupies one-half of

the fmall cylinder and on?- half of the

preat one, which is a fpace equal to

One and one-half of the fpace it filled

Originally. The fpaces will there-

fore he as fix to four, and the pref-

fure no the jreat piftun *s four to

fix, or ^ds of 2000 — 13391,

At three-fourths of the defcent,*}

the power will be only - J

Bec-iufe the air muft now occupy one-

fourth of the fmall cylinder, aad
three-fourths of the Urge cylinder,

which is a fpace equ«l to one and
three- fourths of the original fpace.

Thus the fpaces will be as feven

to four, and the preflure on the great

pifton .'ths of 2000 = 1142$.

At the bottom of the cylinder,"}

the power will be -
j

Becaufe the air muft occupy the whole
of the lars;e cylinder, a fpace equal

to twice the fmall cytiudex which
it at firft filled. The preflure will

therefore be \ of 2000.

Lbs.

200O

1600

At firft the power will be
Lbs.

o At firit

J 333-

II 42|

Becaufe the pifton is in equilibrio,

having lOOOlbs. preffing upwards, and

1000 lbs. downwards.

At one-fourth, the power will be 200

Becaufe the equilibrium does not con-
tinue, and at oue fourth of the defcent

the preflure beneath the fmall pifton is

reduced by the expanfton of the air be-

tween the two piftons to four-fifths of

1000 = 800 lbs., while the preflure

above the pifton continues to be 1000.
The power is, therefore, 1000 —
SOO = 200.

At -fourth

Lbs.

2000

1800

"At one-half of the defcent, the?

I
power will have increafed to

\

Becaufe the preflure beneath is dimi-

nifhed by the increafed rarity of the

air to ?ds of 1000 = 66fif, while

the downward preflure continues to

be 1000- The power is therefore

1000 — 666^ = 031^.

333^

At three-fourths of the defcent,

'

428^

1000

Sum of the powers exerted by 1 ,-

the frreat pifton in its defcent J ' '

the power will be

Becaufe the preflure beneath is reduced

by the rarity of the air to |ths of 1 000
= 57 1J

; therefore the power is

1000 — 571^ = 428J.

At the bottom, the power will be joo

Becaufe the air beneath the pifton is re-

duced to ooe-half of its preflure, or

500, which deducted from 1000,
leaves 500.

At one-half 1666'

At three-fourths

Sum of the powers of the fmall?
pifton j H61

»57'*

At the bottom - 1500

Sum of the com-
bined powers }

35
-
3 8

M2 Now
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Now let us confider how Mr. Watt's principle of cxpan-

fion would operate in the fame circumllances j that is in a

cylinder of 14.14 inches diameter ; which is to be fupplud

with air of 10 lbs. preffure/>«- circular inch, until it has

completed one-half of its defcent, and leaving the remainder

of the defcent to be accomplifhed by the expanfion of the

air already contained in the upper half of the cylinder.

At the beginning, the power of defcent will be

At one-fourth, the power will Hill be

At one-half, the power will be -

At three-fourths of the defcent, the power will be 1

diminifhed to - - - - J

Becaufe the air muft occupy one-fourth of ihe length of

the cylinder, in addition to that half of the cylinder which

it occupied before the expanfion began ;
therefore the

fpace is one and a half times the former, or as three to

two, and the prellure will be two-thirds of 2000.

At the bottom the prellure will be -

Becaufe the air is expanded to occupy twice the fpace it

filled before.

Lbs.

200O
2000
2000

1 333'.

1000

8.5334-

The fum total is very nearly the fame as the former, but

both are greater than they mould be, from the imperfect

manner in which we have been obliged to make our calcu-

lation, fo as to exprefs it in common arithmetic, without

having recourfe to fluxions, which is the only method of

treating quantities that are constantly increafing or de-

creafing by any given law.

The fource of the inaccuracy is eafily explained: at

firft we fet out with the prefTure at 2000 lbs. in Mr. Horn-
blower's engine, and did not take into the account that it de-

creafes at all, until the pifton has defcended to one-fourth,

but reafoned as though it diminifhed all at once at that place ;

whereas it began to diminifh from the very firft itarting.

Here then we have taken a fmall quantity too much. In the

fame manner, our procefs takes no notice of the diminution

which happens between one-fourth and one-half of the de-

fcent, or between the other points at which we have chofen

to examine it 1 the refult is, as if the diminution took place

fuddenly at each of thofe points. The remedy for this

would have been to have taken the account at a greater num-
ber of places, as it is by fluxions alone that we can take

an infinite number, fo as to obtain a true refult. Now in the

fecond calculation of Mr. Watt's expanfion-engine, we have

taken a Hill lefs number of iteps for the confideration of

the expanfion, becaufe, although there are four Heps in the

procefs, two of them are before the expanfion begins.

This is the reafon of the apparent difference ; for in reality

there is none in the fum total of the varying powers exerted

through the whole flroke, as will appear to any perfon who
will take the trouble to read profeffor Robifon's inveltigation.

But if we confider the difference of the manner in which the

whole power is expended during the ftroke, we (hall fee

great reafon to prefer Mr. Hornblower's method, from the

much greater uniformity of the aftion ; it begins at 2000,
and ends at 1 500 ; whillt Mr. Watt's begins at 2000, and ends

at 1000: hence the necefiity of thofe ingenious contrivances

for equalizing the aftion in Mr. Watt's patent of 1782. Mr.
Hornblower's is not uniform, but approaches uniformity

more nearly, fo that he could have carried the effect of the

expanfive principle much farther, in employing flronger

fteam, than we believe he ever prppofed to do.

We have been thus full upon this fubjeft, becaufe the

gaim*ng~m6re power by the expanfion of air or fteam afting

in double cylinders, has been a favourite idea with many,
and there are no lefs than five different patents for it, but

feveral of thefc have been upon miltaken notions ; neither

Mr. Watt's nor Mr. Hornblower's can have any advantage

from (hutting off the air, or from a double cylinder, when
air is ufed to prefs the pifton ; nor could they derive any ad-

vantage from the expanfion of fleam in their engines, if the

prefiiire of it was inverfely as the fpace it occupies.

The advantage of the expanfive principle arifes wholly

from a peculiar property of iteam, by which, when fuffercd

to expand itfelf to fill a greater fpace, it decreafes in pref-

fure or elaftic force by a certain law, which is not fully

laid down ; that is, the relation between its expanfive force

and the fpace which it occupies is not clearly decided: but Mr.
Woolf has found that, by applying thefe properties in their

fulled; extent to the double cylinder engine, he can make molt

important improvements in the effefts which can be obtained

from any given quantity of fuel. Steam is a fluid fo differ-

ent from air, as to have no one property in common with it,

except elalticity. This elafticity is wholly derived from

the quantity of heat which it contains, and its force in-

creafes and diminifhes with the quantity of heat ; but by
what law it increafes or diminifhes we are uncertain, becaufe

we have no meafure of the aftual quantity of heat which is

contained in fteam of any given elaftic force. All we know
with certainty is what is ltated in our table of expanfion,

viz. that water, being converted into fteam, and confined

in a clofe veffel, when heated until the thermometer indicates

a certain temperature, will have a certain preflure or elaftic

force. But here we mult obferve, that the thermometer in-

dicates only the intenfity of the heat, without affording 3 di-

reft meafure of its quantity. When fteam is fuffered to

expand itfelf into any given fpace, the quantity of rarefied

water which will be foand to be contained in any given

bulk of fteam, in its expanded ftate, muft be undoubt-

edly proportioned to the quantity of water contained

in the fame bulk of the fteam, before the expanfion took

place, in the inverfe ratio of the fpace which it originally

occupied, and that fpace which it fills when expanded ; but

we cannot fay that this is the cafe with heat ; and it is

the quantity of heat alone which determines the elaftic

force.

We believe that in praftice Mr. Hornblower was not able

to obtain any greater effeft from the application of the ex-

panfive aftion in two cylinders, than Mr. Watt did in one

cylinder. In 1791-2, he erefted an engine in Corn-
wall, at Tin-Croft mine, of which the large cylinder was

27 inches diameter, and worked with a ftroke of eight feet

long, and the fmall cylinder 2 1 inches diameter, working with

a fix-feet ftroke. The only account we have been able to

obtain of the performance of this engine, is from a pam-
phlet publifhed by Thomas Wilfon, an agent of Meffrs.

Boulton and Watt, profefledly with a view to prevent the

introduftion of Mr. Hornblower's engines into that coun-

try, in which he makes it appear, that it raifed only

14,222,120 lbs. of water one foot high with each bufhel

of coals.

In Mr. Hornblower's own account of his engine, in

Gregory's Mechanics, he informs us, that " an engine was
erefted in the vicinity of Bath, fome years fince, on this

principle, and under very difadvantageous circumllances.

The engine had its cylinders 19 inches and 24 inches dia-

meter, with lengths of ftroke in each fuitable to the oc-

cafion : viz. 6 feet and 8 feet refpeftively. The con-

denfing apparatus was very bad, through a fear of in-

fringement on Mr. Watt's patent ; and the greateft degree

of
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of vacuum which could be obtained, was no more than

27 inches of mercury. The engine worked four lifts of

pumps to the depth of 576 feet, 4joolbs. 14 itrokes in a

minute, 6 feet each, with a cylinder 6 feet long, and 19

inches diameter, with a great deal of inertia and friction

in the rods and buckets ; fomc of the latter of which were

not more than 3A inches diameter : and this it did, under all

thefe difadvantageous circumftances, with 70 lbs. of coal

(light coal) per hour."

To reduce this to the Itandard of one foot high, we muft

put the load 4500 lbs. x 6-feet ftroke = 27,000 lbs. which

the engine railed one foot high at every ftroke ; 27,000 lbs.

x 14 ltrokes^wr minute = 378,ooolbs. raifedone toot high

each minute; 378,000 lbs. x 60 = 22,68o,ooolbs. raifed

one foot high per hour, or with 70 lbs. of coals. As the

coals are ftated to be light, we will take thetn at only

84 lbs. per bufhel, inftead of 88 lbs., as Mr. Smeaton did,

and fay as 7olbs. : 22,6So,ooolbs. ::84lbs. : 27,2i6,ooolbs.

of water raifed one foot high with a budiel of coals, which

is a very good performance, but not greater than Mr.
Watt's.

In this engine, Mr. Hornblower fays that two remarkable

circumllances prefented themfclves to (hew the advantages

of this application of the principle : the one was, that the

man who attended the engine would fometimes detach

the fmaller cylinder from the beam, and work only with

the large one, and then the boiler would fcarcely raife iteam

enough to keep the engine going ; but no fooner was the

fmall cylinder-rod attached to the beam, than the engine

refumed its wonted activity, and the (team would blow up

the fafety-valve.

The next circumltance is, that when the detent, which

kept the exhauiting-valve (hut, happened to mifs it3 action,

the pifton would be checked, as it were, not being per-

mitted to rife through the whole of the returning (troke ;

and it would, as by an inllructive nature, come down again

and again, until the detent performed its office, which is a

practical argument for the power of the engine at the ter-

mination of its flroke.

In 1792, Mr. Hornblower made application to parlia-

ment for an extenfion of the term of his patent, but it was

not granted : and he was profecuted by Meffrs. Boulton

and Watt for infringement on their patent in ufing the

condenfer and air-pump. We believe none of thefe en-

gines have been erected fince the expiration of Mr. Watt's

patent in 1800, until Mr. Woolf took up the fubject of

double-cylinder engines.

Mr. Woolft Double-Cylinder Expanfwn-Engine.—In 1804

Mr. Arthur Woolf had a patent for improvements in fteam-

engines. The fpecification of his invention Hates, that he

has afcertained by actual experiment, and reduced to prac-

tice, the following particulars refpeiting the expanfibility

of ileam. That, in practice it is found that (team, att-

ing with the cxpanfive force of four pounds preffure per

fquare inch againlt a fafety-valve expofed to the atmofphere,

is capable of expanding itfelf to four times the volume it

then occupies, and dill to be equal to the prcllure of the

atmofphere : that, in like manner, ileam of the force

of five pounds the fquare inch, can expand itfelf to five

times its volume ; and that mafles or quantities of (team of

the like expanfive force of fix, (even, eight, nine, or ten

pounds predure per fquare inch, can expand to fix, feven,

eight, nine, or ten times their volume, and dill be refpec-

tively equal to the atmofphere, or capable of producing a

fufficient action againlt the pilton of a lleam-engine, to

caufe the fame to rife in the atmofpheric engine of Ncw-
comen with a countcrpoife, or to be carried into the vacu-

ous part of the cylinder of the improved engine, firft

brought into effect by Mr. Watt : that this ratio is pro-

greffive, and nearly, if not entirely, uniform ; fo that lleam

prefiing with the expanfive force of 20, 30, 40, or jo pounds
the fquare inch againlt a common fafety-valve, will expand
itfelf to 20, 30, 40, or 50 times its volume ; and that,

generally, as to all the intermediate or higher degrees of

elaltic force, the number of times which (team of any tem-

perature and force can expand itfelf, is nearly the fame as

the number of pounds it is able to fuftain on a fquare inch

expofed to the common atmofpheric counter-preffure
;
pro-

vided always, that the fpace, place, or veflel, in which it

is allowed to expand itfelf, be kept at the fame tempera-

ture as that of the (team, before it is allowed room to

expand.

Refpecting the different degrees of temperature required

to bring (team to, and maintain it at, different expanfive

forces above the weight of the atmofphere, Mr. Woolf
dates that he has found by actual experiment, fetting out

from the boiling point of water, or 2 12° of Fahrenheit, at

which degree Iteam of water is only equal to the predure of

the atmofphere ; that, in order to give an increafed elaltic

force equal to five pounds on each fquare inch, the tem-

perature mult be raifed to about 227^°, when it will have ac-

quired a power to expand itfelf to five times its volume, and

dill be equal to the atmofphere, and capable of being applied

as fuch in the working of fteam-engines, according to hi»

invention. Various other preffures, temperatures, and ex-

panfive forces of (team, are (hewn in the following table.

Woolf '8 Table of the relative Preffures per fquare Inch: the Temperature and Expanfibility of Steam at Degrees of
Heat above the boiling Point of Water, beginning with the Temperature of Steam of an eladic Force equal to five

Pounds per fquare Inch ; and extending to Steam able to fuftain forty Pounds on the fquare Iuch.

1'ounds per

fquare Inch.

Steam of an claftic

force predominating

over the predure of <{

the atmofphere up
on a fafety-valve

7
8

9
10

15

20

25

30

35
40 J

requires to

maintained

be

by
a temperature

equal to about

Decrees

of Heat.

227A 1

23°*
*3 2!
2 35?
2 37A
2395
250A

259s
267

273
278
282

and, at thefe refpec-

tive degrees of
heat, (team can

expand itfelf to

about

5
6

7
8

9
10

'5
20

25

3°

35
40

times its volume, and

continue equal in

elallicity to the

predure of the at-

mofphere.

And
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And fo in like manner, by fmall additions of temperature, an
expanfive power may be given to iteam to enable it to expand
to 50,60, 70, So, 90, 100, 200, 300, or more times its volume,

without any limitation but what is impofed by the frangible

nature of every material of which boilers and other parts of

fleam-engines can be made. And prudence dictates, that the

expanfive force (hould never be carried to the utmoll which
the materials can bear, but rather be kept confiderably

within that limit.

Having thus explained the nature of his difcovery, Mr.
Woolf proceeds to give a defcription of his improvements
grounded thereon.

If the engine is conflrufted originally with the intention

of adopting thefe improvements, it ought to have two lleam-

cylinders of different dimenfions, and proportioned to each

other, according to the temperature, or the expaniive force

determined to be communicated to the fteam made ufe of

in working the engine ; for the fmaller Iteam-veffel or cy-

linder mult be a guide for the larger. For example ; if

fteam of forty pounds the fquare inch is fixed on, then the

fmaller cylinder fhuuld be at lealt one-fortieth part the con-

tents of the larger one. Each cylinder fhould be furnifhed

with a pilton, and the fmaller cylinder mould have a com-
munication, both at its top and bottom, (top and bottom
being here employed merely as relative terms, for the cylin-

ders may be worked in a horizontal, or any other required

pofition, as well as vertical,) with the boiler which fup-

plies the iteam ; and the communications, by means of

cocks or valves of any conltruftion adapted to the ufe, are

to be alternately opened and {hut during the working of the

engine. The top of the fmall cylinder fhould have a com-
munication with the bottom of the larger cylinder, and the

bottom of the fmaller one with the top of the larger, with

proper means to open and fluit thefe alternately by cocks,

valves, or any other well-known contrivance. And both

the top and bottom of the larger cylinder mould, while the

engine is at work, communicate alternately with a condenfing

veffel, into which a jet of water is admitted to haften the

condenfation ; or the condenfing veffel may be cooled by
any other means calsulated to produce that effect.

Things being thus arranged, when the engine is fet to

work, fteam of a high temperature is admitted from the boiler

to aft by its elaftic force on one fide of the fmaller pifton,

while the fteam which had lail moved it has a communication

with the larger fteam-veflel or cylinder, where it follows the

larger pifton, now moving towards that end of its cylinder

which is open to the condenfing veffel. Let both piftons

end their ftroke at one time, and let us now fuppofe them

both at the top of their refpective cylinders, ready to dc-

fcend ; then the Iteam of forty pounds the fquare inch, en-

tering above the fmaller pifton, will carry it downwards
;

while the fteam below it, inltead of being allowed to efcape

into the atmofphere, or applied to any other purpofe, will

pafs into the larger cylinder above its pilton, which will make
its downward ftroke at the fame time that the pilton of the

fmaller cylinder is doing the fame thing ; and while this goes

on, the fteam which laft filled the larger cylinder in the up-

ward ftroke of the engine will be palling into the condenfer,

to be condenfed during the downward ftroke. When the

piftons in the fmaller and larger cylinder have thus been

made to defcend to the bottom of their refpective cylinders,

then the fteam from the boiler is to be (hut off from the top,

and admitted to the bottom of the fmaller cylinder. The
communication between the bottom of the fmaller and the

top of the larger cylinder is alfo to be cut off ; and the com-
munication is to be opened between the top of the fmaller

and the bottom of the larger cylinder. The communication

between the bottom of the larger cylinder and the condenfer
is to be cut off, and the fteam which, in the downward ftroke
ot the engine, filled the upper part of the larger cylinder,

fuffered to How off to the condenfer. The engine will then
make its upward ftroke from the preflure of the fteam in

the top of the fmall cylinder, afting beneath the pilton of
the great cylinder, and fo on alternately, admitting the fteam
to the different fides of the Imaller pilton, while the fteam
laft admitted into the fmaller cylinder paffee alternately to
the different fides of the larger pilton in the larger cylinders

;

the top and bottom of which are at the fame time made to

communicate alternately with the condenfer.

In an engine working in the manner jull defcribed, while

the fteam is admitted on one fide of the pilton into the

fmaller cylinder, the fteam on the other fide has room made
for its admiflion into the larger cylinder, on one fide of its

pilton, by the condenfation taking place on the other tide of

the large pilton which is open to the condenfer ; and that

walte of iteam which takes place in engines worked only by
the expanfive force of Iteam, from fleam palling the pifton,

is prevented ; for all fteam that paffei the pilton in the fmaller

cylinder is received into the larger.

In fuch an engine, where it may be more convenient for

any particular purpofe, the arrangement may be altered, and
the top of the fmaller made to communicate with the top of
the larger cylinder; in which cafe the only difference will be,

that when the pifton in the fmaller cylinder defcends, that

in the larger will afcend, and vice verfa ; which, on fome
occafions, may be more convenient than to have the two
piftons moving in the fame direction.

This engine is exaftly the fame in its aftion as Mr. Horn-
blower's, which we have before defcribed. The novelty con-

fifts in the application of Iteam of a high prellure thereto, and
in proportioning the cap3cities of the two cylinders to the ex-

panfibility of the fteam, according to his table. But Mr. W.
goes on to date, that effectual means muft be ufed to keep
up the requifite temperature in all parts of the apparatus

into which the fteam is admitted, and in which it is not in-

tended to be condenfed ; and here it may be proper to ftate,

that inftead of the ufual means of accomplifhing this, by
inclofing them in the boiler, or in a fleam-cafe communi-
cating with the boiler, a leparate tire may with advantage

be made under the fleam-cafe containing the cylinders,

which in that event will become a fecond boiler, and mull

be furnifhed with a fafety-valve, to regulate the temperature.

By means of the lalt-mentioned arrangement, the fleam from
the fmaller cylinder or iteam-meafurer may be admitted into

the larger cylinder, when kept at a higher temperature than

the Iteam in the fmaller cylinder, by which its power to ex-

pand ltfelf may be increafed ; and, on the contrary, by keeping

the larger cylinder at a lower temperature than the fmaller,

its expanfibihty will be leffened, which, on particular occafions,

and for particular purpofes, may be defirable. In every cafe,

care muft be taken that the boiler, or cafe in which the cy-

linder is inclofed, the fteam-pipes, and generally all the parts

expofed to the action oi the expanfive force of the fteam,

fhall have a ftrength proportioned to the high prellure to

which they are to be expofed.

It is not advifable that the proportion of the capacity of

the fmaller cylinder or fteam-meafurer, to the capacity of the

larger or working cylinder, fhould in any cafe be fmaller

than the proportion of the expanfion of the fteam which is

to be ufed in it, as we have Hated ; yet in the making of it

larger, confiderable latitude may be allowed ; for example,

with fleam of forty pounds the fquare inch, a fmall cylinder

or meafurer of one-twentieth, or even larger, inllead of one

of fortieth the capacity of the larger or working cylin-

der,
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der, and fo with Ream of any given ftrength. And in

many cafes, it may be advifable that this fhould be the cafe,

becaufe of the difficulty of preventing fome walle of fteam,

or partial condenfation, which might leffen the rate of work-

ing, if not allowed for in the fize of the fmall cylinder or

fteam-meafurer.

In all cafes when the engine is ready for working, what-

ever may be the proportion that has been adopted, or in-

tended to be worked with, it fhould have its power tried by

altering the load on the valve that afcertains the force of the

fteam, in order that the ftrength of fteam belt adapted for

the engine may be afcertained, for it may turn out to be ad-

vantageous, that the fteam fhould be employed in particular

engines of an elaftic force, fomewhat over or under what

was firft intended.

Mr. Woolf alfo dates, that Mr. Watt's engines may lie

improved by the application of his difcovery in making the

boiler, and the fteam-cafe in which the working cylinder is in-

clofed, much ftronger than ufual, and by altering the ftruc-

ture and dimenfions of the valves for admitting fteam from

the boiler into the cylinder in fuch a manner, that the fteam

may be admitted very gradually by a progreflive enlarge-

ment of the aperture, foasat firfl to wire-draw the fteam, and

afterwards to admit it more freely. The reafon of this

precaution is this, that fteam of fuch elaftic force as Mr.

Woolf propofes to employ, if admitted fuddenly into

the cylinder, would ftnke the pifton with a force that

would endanger the fafety and durability of the engine.

The aperture allowed to the valve for admitting fteam into

the cylinder, or cylinders, fhould be regulated by the fol-

lowing confideration. If the intention is, that the engine

fhould work wholly, or almoft wholly, by condenfation, the

fteam, in paffing into the cylinder, fhould be forced to wire-

draw itfelf only fo much, that the pifton may perform the

whole, or a great part of the ftroke, by the time that the

intended quantity of fteam has been admitted into the

cylinder. For example, when fteam of forty pounds on the

fquare inch is ufed, fuch a quantity of it muft be allowed

to enter as fhall be equal to one-fortieth of the capacity of

the cylinder, and fo in proportion when fteam of any other

force is employed ; and when the requifite quantity has been

admitted, the fteam is to be (hut off till the proper moment
for admitting a frefh quantity. But if it is intended that

advantage fhall alfo be taken of the elaftic force of the

fteam afting on one fide of the pifton, while condenfation

goes on on the other fide, then the fteam muft be admitted

more freely, but dill with caution at firft, for the reafon

already mentioned.

This latter is the fame thing as Mr. Watt's expanfion-

engine ; but with the addition of gradually diminifhing the

aperture of the fteam-valve as the pifton delcends, inftead

of flopping it altogether at a certain portion of the defcent,

by which means the aftion of the engine is rendered more
uniform. We think that, by regulating the defcent of the

Talve by an accurate movement, a very good effeft may be

produced in this manner, without the complication of two

cylinders or other parts ; the only objection is, that if at

any time the valve fhould be fully opened by accident, the

prefTure might fuddenly become fo great, from the ftrong

fteam afting upon the full furface of the pifton, as to break

the engine to pieces.

In 1 805, Mr. Woolf took out a fecond patent for further

improvements, in which he propofes, as before, to apply

fire to the cylinder itfelf, to heat the fteam after it is thrown

into the working cylinder; and this was to be done by a

fire being placed beneath the cafe containing the cylinder :

the fpace between the cafe and the cylinder was to be filled

with oil, wax, fufible metal, or mercury. He alfo pro-
pofes a method of preventing the paflage of any of the

fteam from that fide of the pifton which is afted upon by
the fleam, to the other fide, which is open to the con-
denfer. In thofe fleam-engines which aft as double engines,

he effefts this by employing upon, or about the pifton, a
column of mercury, or fluid metals, in an altitude equal
to the prefTure of the fteam. The efficacy of this arrange-

ment will, he fays, appear obvious, from attending to

what takes place in the working fnch a pifton. When
the pifton is afcending, that is, when the fteam is ad-

mitted below it, the fpace on its upper fide being open
to the condenfer, the fleam, endeavouring to pafa up by
the fide ef the pifton, is met, and effeftually prevented

by the column of metal, equal or fuperior to it in pref-

fure ; and during the down ltroke no fteam can poffibly

pafs without firll forcing all the metal through.

In working what is called a fingle engine, a lefs confider-

able altitude of metal is required, becaufe the fleam always

afts on the upper fide of the pifton ; and in this cafe, oil or

wax, or fat of animals, or funilar fubftances in fufficient quan-
tities, willanfwer the puipoTc. But care muft be taken, either

in the double or fingle engine, when working with this pifton,

that the outlet which conveys the fteam to the condenfer

fhall be fo fituated, and of fuch a fize, that the fteam may
pafs freely, without forcing before it, or carrying with it,

any of the metal, or other fubftance employed, that may
have palled by the pifton : and at the fame time pro-

viding another exit for the metal, or other fubftance col-

lefted at the bottom of the cylinder to convey the fame
into a refervoir kept at a proper heat, whence it is to be
returned to the upper fide of the pifton by a fmall pump,
worked by the engine, or by fome other contrivance. In
order that the fluid metal ufed with the pillon may not

be oxydated, fome oil or other fluid fubftance is always to be
kept on its furface, to prevent its coming in contaft with

the fteam : and to prevent the neceffity of employing a

large quantity of fluid metal, although the pifton muft be
as thick as the depth of the column required, the diameter

need be only a little lefs than the fleam-veffel, or working
cylinder, excepting where the packing, or other fitting, is

neceflary to be applied ; fo ^hat, in faft, the column of

fluid metal forms only a thin body round the pifton.

We have feen an engine of an eight-horfe power of this

kind at work, with a fluid metal on the piftons : it effec-

tually prevented the leakage. But as it required to have

the cylinders twice as long as ufual, in order to have fuf-

ficient room for the long or thick piftons which it required,

and as thefe piftons muft be of confiderable weight, the

method is not at all applicable in praftice ; and, indeed, the

increafe of the bulk of the moving parts is fuch as to coun-

terbalance the advantage, which is confined to the faving of

fteam by leakage : for the friftion muft be greater than in

another engine, becaufe the pifton muft be packed as tight

as ufual, to be able to fullain a column of fluid metal,

which muft be more than equal in prefTure to that of the

fleam ; and when the fleam prefles upon the pifton, the

prefTure "of the fluid metal to leak by the pifton muft be

double that of the fleam : alfo, the friftion of fo great a

furface of fluid metal prefling againft the infide of the

cylinder is very great.

In 1 8 10, Mr. Woolf had a third patent, the objeft

of which is to prevent the wafle of fteam, from leakage

by the pifton. For this purpofe, he does not allow the

fleam to come to the pillon at all, but caufes it to aft

in a different veflel, and tranfmits the aftion thereof to

the pifton by oil or fluid metal : thus, at the fide of the

1

1

cylinder,
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cylinder, he places a feparate veffcl, communicating with

the lower part of the- cylinder by a large pipe or paflage

from the bottom of each; then Iteam, being admitted into

this veflel, will prefs upon the furface of the oil or fluid

metal contained in it, and force the lame to pafs out of that

veflel into the cylinder, where it will act beneath the pilton

to prefs the fame upwards ; a vacuum being at the fame
time made in the upper pari of the cylinder, to give effedl

to the preffure. The Iteam is then made to prefs upon the

upper furface of the pilton, which is always covered with a

quantity of the fluid ; and at the fame time a vacuum is

made in the feparate veflel, fo as to relieve the furface

thereof from all preffure : in confequence, the pilton is made
to defcend. It is evident that the pilton mult be packed
fo tight as to fufter none of the fluid to pals by it ; but this

is eafy, in companion with the difficulty of making a pack-
ing fufficiently tight to refill the paflage of Iteam, parti-

cularly when it is fo rare as the expanded Iteam which Mr.
Woolf fometimes ufes in his engine. The feparate veflel

of which we have fpoken, is in fome cafes to be the jacket

or fpace which furrounds the cylinder, which is then to be
open at bottom.

This contrivance is ingenious, but we think the neceffity

of an additional cylinder is an objection which will prevent

its adoption in large engines ; and for fmall engines the ad-

vantages are not fo great.

Performance nf Mr. Woolfs Engines.— Since his firft pa-
tent, Mr. Woolf has erected feveral fmall engines, which
performed well, and with an evident economy of fuel.

But thefe engines being employed to turn mills, of which
the operations do not afford fo exatl an eltimate of the

power as the operation of pumping water, Mr. Woolf's
engines did not come to a diredl and indifputable compari-
fon with thofe on Mr. Watt's principle, until 1815, when
two large engines were fet to work in Cornwall, at Wheal
Vor and Wheal Abraham mines, for pumping water ; and
thefe have fince been regularly reported in MefTrs. T. and

J. Leans reports, of which we have before fpoken, and of

which one of the object's was to afcertain the comparative

merit of the double and fingle cylinder engines.

The report for May, 1815, ftates the average perform-

ance of thefe two engines at 449,980,882 lbs. lifted one foot

high for each bufhel of coals ; and fince that time they

have done more than 50,000,000 lbs.

The engine at Wheal Vor has a great cylinder of 53
inches diameter, and 9-feet ftroke ; and the fmall cylinder

is about one-fifth of the contents of the great one. The
engine works fix pumps, which, at every ftroke, raife a

load of water of 37,982 lbs. weight 75 feet high, which is

the length of the Itroke in the pumps. This makes a pref-

fure of 14. 1 lb?, per fquare inch on the furface of the great

piflon, and it makes 7.6 ftrokes per minute. With refpeft

to its confumption of coals, it railed, in March, 18 16,

4.8,4.32,702 lbs. one foot high with each bulhel ; April,

1 81 6, 44,000,000 lbs. ; May, 1816, 49,500,000 lbs. ; and
in June, 1816, 43,000,000 lbs.

From the fame reports we learn, that the engine at

Wheal Abraham mine has a great cylinder of 45 inches

diameter, working with a 7-feet Itroke, at the rate of

8.4 ftrokes per minute, under a load of 24,050 lbs., which
it raifes 7 feet at each ftroke. Its performance during the

above four months was 50,000,000 lbs. ; 50,908,000 lbs. ;

in May, 56,917,312 lbs., which, we believe, is the greatelt

performance ever made by a fteam-engine ; and in June,

51,500,000 lbs.

We have before given a fimilar account of Mr. Watt's
engines ; but at the fame time we mult obferve, that the

variation in the performance of different fteam-engines,

which are conltrufted upon the fame principle, and working
under the lame advantages, is the fame as would be found
in the produce of the labour of fo many different horfes, or
other animals, when compared with their confumptivc
fond ; for the effects of different fteam-e.igines will vary at

much from fmall differences in the proportions of their

parts, as the ftrength of animals from the vigour of their

conltitution : and, again, there will be as great differences

in the performance of the fame engine, when in bad or good
order, from all the parts being tight and well oiled, fo a«

to move with little friction, ai there is in the labour of an
animal, from his being in good or bad health, or exceflively

fatigued ; but, in all cafes, there will be a maximum which
cannot be exceeded, and an average which we ought alwayt
expeft to attain.

Plate V. Jig- 3. is a fketch to fhew the arrangement of
the valves and cylinders of thefe two engines : A is the large

cylinder, and B the little cylinder, each inclofed in its fteam-

cafe. The Iteam is admitted from the boiler into the fteam-

cafe of the large cylinder A , by a communication at C ; and
there is a communication between this fleam-cafe and that

of the fmall cylinder ; fo that all the tteam for the fupply
of the engine pafles through both of the fteam-cafe?, which
therefore become part of the communication between the
boiler and the little cylinder, into which the fleam is firft

admitted. D furnifhes a communication for carrying back
to the boiler any water which may be produced by conden-
fation in the fteam-cafe, before the engine is heated to the
proper temperature. E is the pipe from the fteam-cafe to
fupply the engine ; it has a regulating-valve. F is the
valve-box of the fmall cylinder, tile fpindle of the one valve

working through that of the other; and the paflage for

the (team from the cafe into the fmall cylinder is fituated

between the two valves. G is the valve that opens the

communication between the bottom of the fmall cylinder B,
and the top of the large cylinder A, when the pifton

thereof is to be prefled down. H is the valve that returns

the fleam from above to below the large pifton, when the

pilton is to afcend. And I is the exhauftion-valve, to

carry off the fleam to the condenfer.

When the engine makes its down-ftroke, the upper valve

at F is opened, and admits the Iteam from the cafe to prefs

upon the fmall pifton, the valve G being opened at the fame
time, which fuffers the fleam to pafs from the under fide of
the fmall to the upper fide of the large pifton ; and the

valve I is opened to make a paflage from beneath the

great pilton to the condenfer. Thefe three upper valves,

F, G, I, open at the fame inftant of time.

When both piltons arrive at the bottom of their refpec-

tive cylinders, thefe three valves are fnut all together, and
the lower tteam-valve at F is opened, to return the fleam
from above to below the fmall pilton ; the valve H doing
the fame to the large cylinder, and both piftons return in

equilibrio by the counter-weight ; but the upper valve at

F can be fhut off at any part of the ftroke, according to
the load of the engine.

Thofe who are converfant with fteam-engines will perceive,

from the palling of the Iteam, as above delcribed, from the

upper to the lower fide of each of the piltons refpeftively,

that the engines at Wheal Vor, and at Wheal Abraham, are

at prefent working with a fingle ftroke. Were thefe engines

working double, the fleam would, on the down-ftroke, be
made to pafs, the fame as before defcribed, from the under
fide of the fnnall, to the upper fide of the large piflon, (team

from the boiler in the mean time coming in upon the fmall

pifton, and the under fide ofthe large piflon being open to the

condenfer ;
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«ondenfcr ; but on the up-llroke, the action would be

different from what we have delcribed, for the (team would
pafs from the top of the fmall cylinder to beneath the large

pifton, while (team would be admitted from the boiler

under the fmall pi (ton, the top of the large cylinder being

open to the condenfer.

Mr. Woolfs Boilerfor raifing Sttam of a high Preffure with

Safety.—The boilers which Mr. Woolf employs in his en-

gines arc different from thofe of other engines which work
with iteam of a low preffure, the water being contained

in feveral cylindrical tubes of cad-iron, which are filled

with water, and expofed to the flame nearly in an hori-

zontal position.

Mr. Woolf has a patent for this boiler, which the fpeci-

fication ftates to confift of two or more cylindrical veflels,

properly connected together, and fo difpofed, as to conlti-

tute a llrong and fit receptacle for the water intended to be
converted into fteain of a temperature and under a prefTure

uncommonly high, and alfo to prefent an extenfive portion

of convex furface to the current of flame and heated air

from a fire ; likewife of other large cylindrical receptacles

placed above the former cylinders, and properly connected

with them, for the purpofe of containing fome water and
the fleam.

Thefe cylindrical veflels are fet in a furnace fo adapted
to them, as to caufe the greater part of the furface of

each of them, or as much of the furface as may be con-

venient, to receive the direft aftion of the fire, or heated

air or flame.

Plate V. figs. 4 and 5, reprefents one of thefe boilers

in its mod fimple form. It conlifts of eight tubes, marked
a, made of call-iron, or any other fit metal, which are

each connected with the larger cylinder A, placed above
them, as is (hewn in the fide view, fig. 5, in which the fame
letters refer to the fame parts as in fig. 4. In fig. 5. is

alfo (hewn the manner in which the fire is made to aft. The
fuel reds on the grate-bars at B, and the flame and heated

air, being reverberated from the part above the two fir ft

fmaller cylinders, go under the third, over the fourth,

under the fifth, over the fixth, under the feventh, and partly

over and partly under the eighth fmall cylindric tube, all

which tubes are full of water. The direction of the flame,

until it reaches the lafl-mentioned tube, is fhewn by the

dotted curved lines and arrows. When it has reached that

end of the furnace, it is carried by the flue, O, to the other

fide of a wall, built beneath the main cylinder A, in the

direction of its length, and the flame then returns under the

oppofite end of the feventh fmaller cylinder over the fixth,

under the fifth, over the fourth, under the third, over the

fecond, and partly over and partly under the firll, when it

pafles into the chimney. The wall before-mentioned, which
divides the furnace longitudinally, anfwers the double pur-

pofe of lengthening the courfe which the flame and heated

air have to traverfe, giving off heat to the boiler in the

paffage, and alfo of fecuring the flanges, or other joinings,

employed to unite the fmaller tubes to the main cylinder,

from being injured by the fire. Theends of the fmallcylindric

tubes relt on the brick-work which forms the fides of the

furnace, and one end of each of them is furniflied with a

cover, fecured in its place by fcrews and a flanch, but
which can be taken off at pleafure, to allow the tubes to be
cleared, from time to' time, from any incrullation or fedi-

ment which may be depofited in them.

To any convenient part of the main cylinder, A, a tube

is affixed, to convey the fleam to the fteam-engine. In

working with fuch boilers, the water carried off by evapo-
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ration is replaced by water forced in by the ufual means of

a high-prefiure boiler, that is, a forcing-pump ; and the

(learn generated is carried to the place intended by means
of pipes connected with the upper part of the cylinder A.
In the ipecification, means are pointed out for applying this

plan to the boilers of fleam-engines already in ufe, by
ranging a "row of cylinders beneath the prefent boiler, and
connecting them with each other, and with the boiler.

Directions are alfo given for conflrufting boilers com-
pofed of cylinders difpofed vertically. In every cafe the

tubes compofing the boiler fhould be fo combined and ar-

ranged, and the furnace fo conftrufted, as to make the lire

and flame aft around and over the tubes, fo as to embrace
the largefl poflible quantity of their furface. It mull be

obvious to any one, that the tubes may be made of any
kind of metal ; but caft-iron is the mnll convenient. The
fizc of the tubes may be varied ; but in every cafe, care fhould

be taken not to make the diameter too great : for it mult

be remembered, that the larger the diameter of any fingle

tube is in fuch a boiler, the ftronger it mult be made in

proportion, to enable it to bear the fame expanfive force of

(team as the fmaller cylinders. It is not effential, however,

to the invention, that the tubes fhould be of different fizes ;

but the upper cylinders, efpecially the one which is called

the fleam-cylinder, fhould be larger than the lower ones,

it being the refervoir, as it were, into which the lower ones

fend the lteam, to be thence conveyed away by the fleam-

pipe. The following general direftions are given refpeft-

ing the quantity of water to be kept in a boiler of this con-

ftruftion ; viz. it ought always to fill, not only the whole
of the lower tubes, but alfo the great fteam-cylinder A, to

about half its diameter, that is, as high as the fire is al-

lowed to reach ; and in no cafe fhould it be allowed to get

fo low, as not to keep the vertical necks, or branches,

whicii join the fmaller cylinders to the great cylinder, full of

water, tor the fire is only beneficially employed when ap-

plied, through the medium of the interpofed metal, to water,

to convert it into (team ; that is, the purpofe of the boiler

would in fome mcafure be defeated, if any of the parts of

the tubes which are expofed to the direft aftion of the

fire, fhould prefent a furface of fleam in their interior, in-

ftead of water, to receive the tranfmitted heat. This mufl,

more or lels, be the cafe, whenever the lower tubes, and

even a part of the upper, are not kept filled with the

water.

Refpefting the furnace for this kind of boiler, it fhould

always be fo built as to give a long and waving courfe to

the flame and heated air, forcing them the more effeftually to

llrike againlt the fides of the tubes which compofe the

boiler, and fo to give out the greateft poflible portion

of their heat before they reach the chimney. Unlefs thi«

be attended to, there will be a much greater wafte of fuel

than neceffary, and the heat communicated to the con-

tents of the boiler will be lefs from a given quantity of

fuel.

When very high temperatures are not to be employed,

the kind of boiler juft defcribed is found to anfwer very

well ; but where the utmoft force of the fire is defirable for

producing the moft elallic fleam, the parts are combined in

a manner fomewhat different, though the principle is the

fame. In the Philofophical Magazine, vol. xvii. p. 40, are

a defcription and drawing of a boiler of this kind, two of

which were erefted in 1803 at Mcffrs. Meux's brewery.

In every cafe Mr. Woolf ufes two fafety-valves, at lead,

in his apparatus, to prevent accidents ; a precaution which

cannot be too ftrongly enforced, as it may happen, when

N but
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but one is employed, that by lome accident it may get

locked, and the engine and people about it be expofed to

the danger of an explolion.

In thofe engines of Mr. Woolf's which we have feen, he

employs boilers like the one defcribed, -viz. with two fmall

tubes hencath, which are full of water, and cxpofed to the

immediate aftion of the flame, communicating by perpendi-

cular necks or branches with the large .cylinder above,

which has water in the lower part, and fteam in the

upper. The only difference from what we have above

defcribed is, that the lower and upper tubes are placed in

the fame direction, inftead of being at right angles to

each other ; and the flame proceeds in the direction of

their length, inltead of crofiing them : the lower or water

tube6 are rather inclined upwards. The metal of thefe

tubes is made very thick, with a view to ftrength and

durability.

The idea of making boilers for raifing ftrong fteam, by a

number of fmall tubes, which can be made ltronger than

one large vefl'el, is not original with Mr. Woolf; Mr.

Blakey, of whom we have before fpoken, having propofed

it in a fmall trac\ which he publifhed in French, at the

Hague, in 1776. But his tubes were to be placed over

each other, in an inclined direction ; and the water being

admitted at the upper end, ran down within the heated in-

clined tubes, and became converted into fteam.

Woolf's Regulating Steam-Valve.—Befides the common
fafety-valves, Mr. Woolf has alfo introduced a valve of a

new conftruction into the fleam-pipe itfelf, to regulate the

quantity that (hall pafs from the boiler. In faft, it is a

felf-afting fteam-regulator, and extremely ingenious. A
{Jig. 6.) is a part of the great or fteam cylinder of one of

Mr. Woolf '3 boilers ; B B, the neck or outlet for the fteam,

furmounted by a fteam-box C, which is joined to the neck

B B, by the flanges a, a. The top or cover of the fteam-

box C, marked with the letter D, is well fecured in its

place, and has a hole through it for the rod of the valve

to pafs ; and the interior of the hole is formed to a box to

hold a ftuffing, and make the rod work up and down fteam-

tight ; the ftuffing being kept in its place by means of a

collar, fcrewed down in the ufual way, as (hewn in the

figure. By means of a pin b, and the two vertical pieces e, e,

the fliding-valve rod is made fail to m, which is a clofe

cover to the hollow cylinder n n. The cover, m, fits

fteam-tight into the conical feat, at the upper end of a

collar 00, which is made fall to the flange a a, and defcends

into the neck of the boiler, forming a barrel, in which the

cylinder fits clofe. The cylinder, nn, is open at bottom,

having a free communication with the fteam in the boiler A ;

and it has three vertical flits cut through the fides, one of

which, S, is (hewn in the plate. The fum of the area of

all thefe flits or openings is equal to the area of the opening

of the feat or collar 0, in which the cylinder, n », works.

When the fteam acquires a lufficient degree of elallic

force to raife the valve, (that is, the cylinder nn, with its

cover m, and the rod R,) together with whatever weight

the rod may be loaded, then the openings S, riling above

the fteam-tight collar or feat 00, allow the fteam to pafs

into the fteam-box C, and to flow off to the engine through

the pipe N. But the quantity of fteam that pafles is pro-

portioned to the elaftic force it has acquired, and the weight

with which the valve is loaded ; becaufe the rife of the

openings, S, above the collar 00, will be in that pro-

portion.

This valve may be loaded by applying weights in any of

the ufual methods ; but Mr. Woolf prefers the one lhewn

in the drawing, in which the upper part of the rod, R, it

joined by means of a chain to a quadrant of a circle Q,
with an arm projecting from it, as reprefented in the plate,

for the purpofc of carrying a pendulum weight Z, that ad-

mits of being moved nearer to or farther from the centre of
the quadrant, according as the preflure of the valve ii wiflied

to be increafed or diminifhed.

As the valve riles, the weight moves upwards in the

arc nn, giving a continually increafed refiltance to the

farther rifing of the valve, proportioned to the horizontal

diftance of the weight from the centre of Q, of which the

weight attains a continual increafe by its rife in the arc,

according to the horizontal diftances meafured on the line

Qp, palling through the centre of the weight by per-

pendiculars from the horizontal line.

Thus, if the weight Z prelles down the valve in, with

a force equal to 20 lbs. on the fquare inch of the aperture

in 00, in its prelent pofition, when it rifes to the pofition

at ;', it will prefs with a force equal to 30 lbs. ; and at p,
with a force equal to 40 lbs. on the Iquare inch ; fo that

the rod, Z, may be made to ferve at the fame time as an

index to the perfon who attends the fire, nothing more being

neceflary for this purpofe than to graduate the arc defcribed

by the end of the rod QZ, by experimental trials. In

the fide of the fteam-box C, there is an opening N, to

allow the iteam to pafs from it by a pipe to the fteam-

engine.

It is plain that the adjuftment of the pofitive preffure on
this valve can be determined by Aiding the weight, Z, of the

pendulum to a greater or lefs diftance from the centre of

motion. Again, to adjuft the rate of the increafing forces,

fo as to correfpond with the increafing force of the fteam,

the radius of the quadrant, Q, mult be apportioned to the

diameter of the valve, and the opening of the flits S, fo

that the afcent of the weight, Z, in its quadrant will be cor-

refpondent to the varying preffure. This adjuftment mult
be made as nearly as it can be done before the valve is fixed ;

and to bring it afterwards to an exaft regulation, the chain

is attached to the rod, R, by a nut and fcrew ; by means of

which, any part of the arc can be ufed that is found more
correfpondent with the varying preflure, becaufe the rate

at which the refiltance of the lever increafes is more rapid

when the pendulum is near to the perpendicular, than when
it approaches the horizontal pofition.

The fame effeft may be produced, by making the flits in

the fide of the cylinder narrower at the lower part of the

cylinder, inftead of being parallel.

JEdelcrantz's Safety-Valve.— The chevalier Edelcrantz

contrived a fafety-valve, fome years ago, which has the

fame properties as Mr. Woolf's, and is worthy of notice,

as being more fimple in its conftruftion. A fmall brafs cy-

linder is fixed on the boiler, and fitted with a pifton, which
moves with very little friction, in order that it may defcend

by its own weight, after it has been raifed up, without,

however, permitting the fteam to pafs between it and the

cylinder in any quantity. The lower part of the cylinder

communicates with the boiler, and the upper part is clofed

by a fmall cover fcrewed on to it, and perforated with a

hole, through which the pifton-rod pafies eafily. This cover

ferves the double purpofe of guiding the rod, and pre-

venting the pifton from being blown out. The pifton-rod

is furnifhed with a fhoulder, which ferves to fupport dif-

ferent weights which are placed upon it, and they can be
changed at pleafure. The fide of the cylinder is pierced

with holes opening to the air : the holes are very fmall, and
placed above each other at the diftance of about a line ; but

this
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this diftance, as well as the number of them, is a matter of

indifference.

To give an idea of the effect of this fmall apparatus,

let us iuppofe the piiton lowered, and loaded with any

weight, and that a fire is kindled under the boiler. When
the vapour has acquired fufficient elafticity to raife the

weights, the piiton will afcend ; and having palled the firft

hole, fome vapour will efcape.

If this aperture be of fufficient fize for the paffage of the

quantity of vapour continually produced, the piiton will

remain there llationary, and in a Hate of ofcillation ; rf not,

it will afcend above the fecond, third, &c. hole ; and if

the intenfity of the fire is fufficiently ftrong, above the laft,

which mull be made larger, that, by giving the proper

means of efcape to the vapour, all accidents may be pre-

vented. It is here evident, that though the greater or lefs

elevation of the piiton, as well as the number of the holes

open, depend on the variations and different intenfities of

the fire, thefe variations, however, have no influence on the

interior heat, and the elafticity of the vapour contained in

the digefter, fince their force is always proportioned to the

weight with which the piiton is loaded, and which is con-

ftant. This fafety-pifton feems likely to afford, for delicate

experiments, greater exactnefs than the ufual fafety-valves

hitherto employed, with levers charged with weights

:

for in the whole courfe of the fpace which the cylindric

piiton paffes over in afcending, the Itate of the eiafticity

of the vapour is the fame ; whereas, when the conical

valve in common ufe is once raifed up, nothing indicates

whether or how much the prefent itate of the vapour fur-

paffes the firft effort it made to open the valve. Befides,

the diameter of the pifton being once known, the force of

the vapour requifite for each experiment can be eafily re-

gulated and determined : if we fuppofe, for example, that

the lower furface of the pifton is TVth of a fquare inch,

each ounce of weight placed on the fhoulder of the pillon-

rod will be equivalent to the preffure of a pound on each

fquare inch of the furface, and fo on in proportion. As
this preffure then remains conltant, the experiment will

be more determinate, and confequently more comparative.

The application of this pifton to the boiler of the fleam-

engine needs no farther explanation, except that, in this

cafe, the diameter of the pifton mud be confiderably in-

creafed. It feems here to offer the fame advantage of

greater uniformity in the force of the fteam, elpecially if

the motion of the pifton be employed to regulate the fire of

the furnace, and to prevent the ufelefs difperfion of the

vapour, by preventing an excefs in the intenfity of the fire.

The following apparatus may be ufed for this purpofe.

Let the aperture of the flue for the current of air which

maintains the combuftion of the fuel be provided with a

regilter, which, by rifing and falling, will open or (hut

that paffage of air : if the motion of the fafety-pifton be

combined by any means with the regilter, in fuch a manner
that when the former afcends, the latter defcends, fo that

when the pifton is at its greateft elevation, the regilter (hall

be entirely (hut, it is evident that fince the heat produced
depends on the accefs of the air, the elafticity of the vapour,

being determined by the weight on the pifton, will not only

remain within the bounds prefcribed for it, but will regu-

late itfelf, by preventing any more air from entering the

furnace than is neceifary to maintain its force. A figure,

reprefenting this ufeful apparatus more minutely, may be

found in the 17th volume of the Philofophical Magazine,

p. 162.

Before quitting the fubjeft of double-cylinder engines,

wc (hall notice fome others befide thofe of Mr. Hornblower
and Mr. Woolf.

Meffrs. James and John Roberton had a patent for one
in 1800. The profeffed object of the double cylinder was
to fave that portion of (team, which in the belt conilructcd
fleam-engines efcapes palt the fides of the pillon in the
time of working, and is loft without producing any me-
chanical effect whatever. Mr. Roberton's intention was
to prevent fo great a quantity of fteam from efcaping, and
in making the fteam, which actually did efcape, act on
another piiton, and add to the power of the engine. There
are two lteam-cylinders, with a pifton fitted to each ; the one
cylinder of a fmallcr, and the other of a larger fize. Thefe
two cylinders act together in producing the effect, and are

furnifhed with a condenfing vellel and air-pump, fimilar to

other engines. The fame patent contains the defcription

of the fmoke-burning furnace, which has been very cx-
tenfivcly ufed.

Mr. William Deverell obtained a patent in 1805, for im-
provements in the fteam-engine. He propofes to have two
working cylinders, placed near to one another, each having s

pipe of communication, with a large veffel, in which the fteam,

after palling from the fir.all cylinder, is fuffered to expand
itfelf, before entering the large cylinder. The piftons in

the two cylinders work alternately up and down by means
of valves or cocks, opening and (hutting as in the com-
mon engine. Suppofe the fmall pifton has juft made a
ilroke, and a paffage is opened to the (leam-vellel at the

end of the ilroke ; at firft beginning to work the engine,

the veflel will be full of fteam of about i81bs. preffure,

admitted from the boiler, but afterwards will only be
fupplied by the fleam thrown into it from the fmall cy-
linder. The veffel Ihould be about twenty times larger in

capacity than the fmallelt working cylinder ; and the larger

it is, the more regular will be the preflure on the great

pifton, which is worked by the ileam coming from the fteam.

veflel. If the fleam in the boiler be of 54lbs. preffure per

fquare inch, the ratio of the two working cylinders may be
as 1 to 3, for then the fmaller one will fupply the larger

with fteam of about i8lbs. preflure : the proportion, how-
ever, may be varied, though thefe are thought bell by the

patentee. The improvements here are reprelented to confiil

in the fteam going from the fmaller working cylinder to the

(leam-vellel, and then from the (leam-veflel to the larger

working cylinder, from which it is afterwards drawn oft,

and condenfed. By thefe means the engine will be very

regular in its operations. Suppofe the fleam in the boiler

is at 54.1bs., the fmaller cylinder will, at the end of the

Ilroke, be full of fteam of the fame or nearly the fame force ;

and the (team-veffel being full of the fteam delivered to it by
the former ftroke of the fmall cylinder, at about i81bs.

preffure, the communication is opened between this vellel and
the fmaller cylinder, and the fteam in each of thefe will be
brought to nearly 2olbs. preflure, which fteam will be ufed

in the great cylinder at the next ftroke. But at the end of

each ilroke of the piltons, before the opening is made be-

tween the fmaller cylinder and the Iteam-veflel, the fteam in

the fmaller cylinder will be, as before Hated, at about 54^8. ;

in the iteam-veflel it will be at about 1 Slbs., and in the larger

working cylinder at about iSlbs. alfo. Hence the medium
preffure on the piiton of the fmaller cylinder will be about

35lbs. on the inch, while the medium preflure of the fleam

on the piiton of the great cylinder will be about ic>lbs. on
the inch 1 for it will be about 2olbs. at the beginning, and

about i81bs. at the end of the ftroke. If the (team-veffel

be made larger, the diflerence at each end of the ftroke will
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not be fo great. If the fteam was let out at 54IDS. from the

fmaller cylinder to the open air, there would be but 39 lbs.

upon each inch of the pilton, in confequence of the re-action

of the atmofphere, equivalent to about ijlbs. per inch : thus,

by letting the lleam pais from the fmaller cylinder to the

fteam- vell'el, inflead of letting it out to the open air, it I

about 4lbs. on the inch of the fmall pifton, but it gains about

1 albs, on the inch of a pifton three times as large ; and there

being but half the fteam required in the common way to

condenfe, there mull of neceffity be a coniiderable gain. If

the friftion and lofs of force be equal to ylbs. on the inch on

the pifton of the fmaller cylinder, there will be but about

3olbs. on the inch neat power, when the larger one will work
about 1 2lbs. on the inch. Here too, if the large cylinder,

or pifton, or air-pump, or condenfer, fhould he out of order,

the fmall pilton may ftill be worked, by difengaging the

large pifton from the beam : on the other hand, if the fmaller

pifton be out of order, the large one may ftill be worked,

while the other is difengaged. The fleam-vellel is to be

made of wood, that it may tranfmit the heat flowly, and the

cylinders may be placed within it, if found convenient.

We have examined two engines of Mr. Deverell's which

worked with great regularity, but the nature of the work
they were performing did not admit of any accurate efti-

mate of their power. The quantity of fuel they confumed
was .but fmall. We are difpofed to think the addition of

the fteam-vellel for the fteam to expand itfelf in, is advan-

tageous in regulating the preffure, provided the heat is kept

up ; and for this purpofe, the fteam-veffel in one of the

engines we fpeak of was inclofed in the boiler, and we think

would, in that cafe, receive a conftant addition of heat to the

expanded lteam within it, which we believe is efiential to

all thefe kinds of engines. See the fpecification at large in

the Repertory of Arts, vol. viii. p. 81.

Melirs. Fox and Lean have alio a patent, dated Dec. 10,

1802, for improvements on fteam-engines, the principal part

of which is a double-cylinder engine, very much refembling

thofe which we have delcribed. See the Repertory, vol. xxiii.

p. 200.

Application of Reciprocating Engines to produce a rotative

Motion for turning Machinery.—We have hitherto conlidered

the fteam-engine as being confined to the operation of work-
ing pumps for raifing water ; except in the flight notice

which we have taken of the application of the crank to the

atmofpheric engine. This was a thing fo obvioufly in

imitation of the foot-lathe, as to be fcarcely conlidered

an invention ; but the difficulty of applying it to ufe

arofe from the want of regularity in the action of the old

engine. An engine to work a crank, mull at all times

make exactly the fame length of ftroke ; and to perform
well, all thefe ftrokes mult be performed in an equal period

of time. The old engines had very little exaftnefa in

either of thefe particulars. From the nature of the detent

which opened the injection-cock, and the great friftion

of turning it, the degree to which it was opened was not

conftantly the fame in the fucceeding Itrokes ; and a very

fmall difference of opening would materially influence the

quantity of injeftion, and confequently the vacuum and
velocity with which the pifton would delcend. The boilers

alfo of the old engines were always made too fmall, fo that

the lealt alteration in the intenfity of the fire made the en-

gine vary its fpeed.

At prefent, in the coal-countries the atmofpheric engines

are made to work machinery by means of a crank, and per-

form very well, but they are lightly loaded, and move very

quickly. The fteam in the boiler is made much ftronger

than formerly, to enable it to fill the cylinder with a fudden
puff, and thus to difplace the air and water in an inftant, be-
caufe the rapid motion of the pifton will not allow fufficient

time for the difcharging to be performed with weak fteam,
as is ufual. All thefe circumftances reduce the performance
of the engine with refpeft to coals, and the confumption
is very great in companion with the work they perform.
Such engines aft very well when the work or refiltance is

conftantly the fame throughout the day ; but the engine
cannot work regularly, except when the counter-weight of
the connefting rod is equal to half the defcending force of
the pilton, fo as to make the llroke upon the crank of equal
force in afcending and defcending. In breweries, and thofe

works which demand attention to varying refiltance, this

cannot apply : for inltance, when the machinery for grinding

is difengaged, or thrown off, if fomething does not operate

to retard the effeft of the counter-weight, the engine will in-

creafe in its velocity beyond all bounds, fo as to work itfelf

to pieces ; and as the only remedy is to check the quantity

of lteam at the returning (troke, thedifcharge of the air will

be interrupted, and the engine mult ftop. Mr. Watt's fingle

engine accommodates this circumltance, from the mode of

difcharging being conftant, and not poflible to be effefted

by the work applied to it, whether it be uniform or variable:

hence, to leffen the momentum of the counter-weight, it is

only to check the entrance of the fteam by any contrivance

that will prevent the valve, which admits fteam to enter above
the pifton, from opening to its greateft limits.

Mr. Watt, for fome years after the firft introduction of
his engines, was fo fully occupied in fubftituting them for the

large atmofpheric engines at mines, where the expence of
fuel was threatening to put a ftop to their proceedings, that

he found no leifure for new fpeculations ; and although the

advantages of applying engines on his principle to aftuate

machinery had early occurred to him, he did not ferioufly

fet about reducing his ideas to praftice until the year 1778
or 1779. In the iirft model he then made, in order to equal-

ize the power, he employed two cylinders, afting upon two
cranks fixed upon the fame axis, at an angle of 120° from
each other, and a weight was placed upon the circum-

ference of the fly-wheel at an angle of 120 from each of the

cranks ; which weight was to be fo adjulted, as to turn the

wheel when neither of the cranks could do fo, and confe-

quently to render the power nearly equal. This model per-

formed to fatisfaftion ; but Mr. Watt having neglefted to

take out a patent immediately, the efiential part of the con-

trivance was communicated, as we are informed in the Edin-
burgh Review, by a workman employed to make a model, to

the perfons engaged about one of Mr. Wafhbrough's engines,

of which we have before fpoken, and a patent was taken out

for the application of the crank by the engineer there em-
ployed. This did not deter Mr. Watt from proceeding

;

and without attempting to difpute a patent which, fo long

as it continued attached to the common atmofpheric engine,

could not rival him, he fet about other modes of effecting the

fame thing, and took out a patent for feveral new methods
of applying the vibrating or reciprocating motion of lteam-

engines to produce a continued rotative motion round an

axis, one of which was that beautiful contrivance of the re-

volving motion of one wheel round the other, called the fun

and planet wheels, from the refemblance to the motion of

thofe luminaries. Mr. Watt's patent is dated Oftober 1782,
and entitled, a new method of applying the vibrating or reci-

procating motion of fleam-engines to produce a continued

rotative or circular motion, tt contains fix different me-

thods ; but the two which have been fince brought into ufe

7 are
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are the crank, and fun and planet wheels. The crank is ap-

plied in the belt manner to produce a regular motion, when

a fingle afting engine is the moving power : this was to ap-

ply an iron wheel on the end of the axis ot the Hy -wheel for

a crank, and with a pin projecting from it, to which the con-

necting rod is jointed : one half of the wheel is made folid, of

calt-iron, in order to be heavy on that fide in which the pin

is fixed, fo as to urge ro\md the fly during the returning

ftroke of the engine ; the other half of the wheel is made
light, that it may not oppofe this weight.

Soon after this patent, Mr. Watt creftcd fome engines in

London at the large breweries ; the firll was at Mr. Good-
wyn's, a fpirited encourager of improvements, and the next

at Mr. Whitbread's. A (ketch of the latter engine, which is

Hill working, is given in our plate Porter-Brewery. In thefe

engines he employed the fun and planet wheels, and ufed a

mailive connecting rod, of fnfficient weight to aftuatc the

fly during the returning ftroke, for thefe engines had not

the advantage of the double aftion.

Double-aBing Steam-Engines.—The advantage of a double-

afting engine, which (hall urge the machinery equally in

afcending and defcending, is obviou6. The firll doublc-

afting fteam-engine was propofed in 1779, by Dr. Falck,

who publifhed an account and defcription of an improved

fteam-engine, which will, he fays, with the fame quantity

of fuel, and in an equal fpace of time, raife above double

the quantity of water raifed by any lever-engine of the

fame dimenfions ; but he does not appear to have proved the

aflertion, or conftrufted even a working model of his pro-

pofed engine, which was on Newcomen's principle. The
chief improvement which he fuggefts is to ufe two cylinders,

into which the fteam is alternately admitted by a common
regulator, which always opens the communication of the

iteam to one, whilft it (huts up the opening of the other.

The piiton-rods are kept (by means of awheel fixed to an

arbor) in a continual afcending and defcending motion, in

the fame manner as the rods of the common air-pump, by
which they move a common axle ; to which is affixed another

wheel, moving the pump-rods in the fame alternate direction

as the pilton-rods, by which alternate motions of the two
piftons the pumps are kept in conftant aftion. Since the

improved engines of Mr. Watt have been introduced, this

method of combining the alternate aftion of two fingle en-

gines has been applied to work machinery. We have feen

both the atmofpheric engine and the fingle engine of Mr.
Watt working in this manner, but his double engine is

much preferable. Mr. Watt faw that this was necefiary,

in order to perfect the application of his fteam-engine ; he

therefore applied the power of the fteam to prefs the pifton

upwards in its cylinder as well as downwards, by forming

the vacuum alternately above and below the pifton, and the

counter-weight then becomes unneceflary. The only change
in the machine befide the arrangement of the valves and
their mechanifm, was in applying a double chain to the

arch-head of the beam, in the fame way that the pumps of

old extinguishing engines were worked ; or he employed a

rack and feftor at the end of the beam.
This he called the double engine, as in faft it doubled the

power exerted within the fame cylinder. He had long had
in his mind the idea of this improvement, and had even pro-

duced a drawing of it to the houfe of commons, in 1774,
at the time he procured the aft to prolong his original

patent for 25 years ; but the firll he executed was, we be-

lieve, at Soho, in the year 1781 or 1782, and the firft public

exhibition of it at the Albion mills a few years later.

About the fame period, finding double chains, or racks

and fcftors, very inconvenient for communicating the motion
of the beam, he invented and applied what has been called

the parallel motion, one of the moll ingenious and moll per-

feft contrivances in mechanics. To prevent irregularities in

the fpecd of the engine, arifing from variations in the quan-
tum ot power ufed at different intervals in t he works to

which it was' applied, he made an application of the centri-

fugal force of what is called the governor (before ufed

in wind-mills), to regulate the admiffion of the fteam ; by
this means keeping the engine always at an uniform ve-

locity, and diminilhing the confumption of Iteam, in pro-

portion to the power exerted. This gave the finifhing

ftroke to the perfection of the motion of the machine, and
rendered its regularity nearly correfpondent with that of
the pendulum of a clock. Thefe inventions are detailed,

among many other contrivances, relative both to fteam.

engines and the application of their power, hi two patents,

dated 1782 and 1784. Some of thefe are highly ingenious

;

a few may have been firft ideas, not reduced to praftice,

and others were no doubt inferted for the purpofe of guard-
ing againft evafion.

Mejfrs. Boulton and Watt's Double-Afting Enginefor turning

Mills.—Plate VI. contains a general elevation of the whole
engine, and PlateVll. Jig. 1. is a feftion of the cylinder,

inclofed in its fteam-cafe or jacket, the outfide of which is

coated with plafter, to keep in the heat : the internal itrufture

will be defcribed hereafter : a is the pifton-rod, connected

to the great working beam C B E, by a fyftem of levers

b, c, d, m, called a parallel motion, the property of which
is, that the rectilinear motion of the pifton-rod, a, is pre-

ferved, though the end, C, of the beam defcribes an arc of

a circle when it rifes and falls upon its centre of motion, B.
At the oppofite end, E, of the beam is jointed the connecting

rod D, and at the lower end of this is Mr. Watt's contrivance

for communicating the force of the fteam-engine to any ma-
chine of the rotatory kind. G reprefents the rim and arms
of a very large and heavy calt-iron fly-wheel ; on the ex-

tremity of its axis is fixed the concentric toothed wheel H,
called the fun-wheel. The connecting rod, D I, is a ftrong

and iliff iron rod, D, of fufficient weight to balance the

pifton : to the lower end of it, a toothed wheel, I, is firmly

fixed by three bolts, fo that it cannot turn round. This
wheel is called the planet-wheel, becaufe it revolves round
the fun-wheel ; it is of the fame fize and in the fame vertical

plane with the wheel H, and an iron link or (trap (which

cannot be feen here, becaufe it is on the other fide of the

two wheels) connefts the centres of the two wheels, fo that

the one cannot quit the other. The engine being in the po-

(ition reprefented in the figure, to explain the aftion of this

movement, fuppofe the fly, G, to be turned once round by
any external force, in the direfticn from G towards K, it is

plain, that fince the toothed wheels, being kept together by
the link, cannot quit each other, the outer half of the fun-

wheel (that is, the half farthelt from the cylinder) will work
on the inner half of the planet-wheel I, fo that at the end

of the revolution of the fly, the planet-wheel mud have ar-

rived to the top of the fun-wheel H, becaufe the circum-

ferences of the wheels are equal, and the outer end, E, of the

beam mult be raifed to its higheft polition. The next revo-

lution of the fly will bring the planet-wheel, and the beam
connefted with it, to their firft pofitions, and thus every two
revolutions of the fly will make a complete period of the

beam's reciprocating movements. Now, inftead of fuppof-

ing the fly to drive the beam, let the beam drive the fly, the

motions muft be precifely the fame, and each afcent or de-

fcent of the pifton will produce one revolution of the fly.

For
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For inftance, when the pifton-rod, a, is caufed to afcend

by the preffure of the fteam beneath its pifton, it raifes one

end of the beam and deprefles the other ; and by the com-
munication of the connecting rod D, caules the planet-wheel

I, to turn the wheel H, and the fly-wheel, round with a

double velocity. As foon as the pifton-rod arrives at the

*nd of its ftroke, it receives a new impulfe, which brings it

down again, and confequently raifes the conue&ing rod D,
and planet-wheel I, fo as to continue the motion of the

wheel H, and fly-wheel G, always in the lame direction.

The life of the fly-wheel is to acquire an impetus from the

force communicated to it, at the time that the centre of the

planet-wheel, I, is on the fame horizontal line with the

centre of the fun-wheel H, at which time the connecting

rod exerts all the force of the engine upon the wheel H,
to turn it round. This momentum is preferved by the rapid

motion of the fly-wheel, which continues to turn all the reft

of the machinery, when the planet-wheel, I, is at the top or

bottom of its motion, for the centres of the two wheels

being in a line with the connecting rod, it has no tendency

to turn them round.

To defcribe the manner in which the power of the fleam

is given to the pifton-rod a, we mull turn to the fedion

in Plate V 11. Jig. i. where A is the jacket or fleam-cafe con-

taining the cylinder, which is of call-iron, and truly bored
;

it is clofed at top by an iron lid /, fcrewed on by fcrew-

bplts, palling through a projecting rim or flanch at the top,

and a fimilar flanch is formed at the lower end of the cylin-

der, to fallen ©n the bottom. In the centre of the top lid

is a ftuffing-box, /, for holding a packing of hemp, through
which the pifton-rod, a a, paffes, perfectly air and fleam

tight : 20 is the pillon, packed with hemp in a channel

round its edge, fo that the packing lies between its circum-

ference and the infide furface of the cylinder ; and while it

can move up and down in the cylinder eafily, it will not

allow any fteam to pafs by it. The pillon is fitted to the rod,

a, with a cone, and fait keyed in : the cylinder has a flanch

or projecting ring round it, a little below the top flanch, by
which it is held into the jacket A, which is conflantly fup-

plied with fteam from the boiler of the engine, by a fmall

pipe branching off from the fleam-pipe.

The fteam-pipe cannot be feen in the elevation, except by
the fmall dark circle near g ; and in Jig. 2. it is marked 21 :

it introduces the fteam from the boiler, at all times, through a

throttle-valve, 25, into a box g, called the upper fteam-box.

In the bottom of thi6 box is the upper lleam-valve, which
being opened by deprefiing the end of the lever 7, admits
the fteam into the fhort paflage 14, which leads to the top
of the cylinder. A branch, 12, defcends perpendicularly

from the fteam-pipe, juft before it enters the upper fleam-

box, and conveys fteam to the lower fteam-box i ; and in the

bottom of this is a valve, which can be opened by lifting

the end of a lever, io» to admit the fteam into the paflage

«5, which leads into the bottom of the cylinder. Thefe two
valves govern the entrance of fteam into the cylinder ; and
they both open upwards.

The valves for carrying off the fteam are Gtuated in two
other boxes, h and l, in which a vacuum is always main-
tained by their open communication with the condenfer M,
by the exhaufting-pipe 13, which defcends from the upper
box h, and where it paffes by the lower box i, has a fmall

branch leading into it.

Thefe two exhaufting boxes are fituated immediately be-

neath the paffages, 14 and 15, which lead to the top and
bottom of the cylinder, and the exhaufting-valves are fitu-

ated in the horizontal plate of the partition between the boxes

and the paffages, in the fame manner as the fleam-valves are

in the partitions between the fleam-boxes and the lame paf-

fages, as is clearly (hewn in fig. 3- On opening the upper
exhaufting-valve, by depn lung the lever 8, the lteam from
the top of the cylinder will be drawn off to the condenfer;
or by elevating the lever 9 (Jig. 2.), the lower exhaufling-

valve will be opened, and the lteam will pafs off from the

lower part of the cylinder to the condenfer.

The fteam and eduftion-valves, 7, 8, 9, io, are opened
and (hut by the levers called fpanners, whole handles,

I and 2, are alternately moved by the plugs fixed to the

pifton-rod of the air-pump N. This part of the machinery
has been called the hand-gear, becaufe it is fo conftru&ed
that the fteam and eduftion-valves can be worked either by
the hand or by the pifton of the air-pump.

The valves are connected in pairs to levers upon the ixle

of the two handles 1 and 2, which are actuated by the pins

_/"and 24, projecting from the rod, /, of the air-pump, and
the arrangement is this; the lower fleam-valve 10, and the

upper exhaulling-valve 8, are connected by rods with levers

upon the axle of the lower handle 2, and when that handle

is deprefled it will open both thofe valves at once, to admit

fteam below the pilton, and exhauft it from above, which
will caufe the afcent of the pifton. A lever and rod 6,

(fee the elevation) are applied to the axis of this handle,

with a fufficient weight in the cittern to caufe the handle

to fall and open the valves fuddenly ; but when the valves

are to be kept fhut, the handle, 2, is held up by a catch, and
detent 3 4, the end, 4, having a hook to receive the catch,

and detain the handle when lifted up, as in the figure.

In the fame manner, the upper fteam-valve 7, and the

lower exhaulting-valve 9, are united by rods to levers fixed

upon the axis of the upper handle I ; and when this handle

is raifed, as in the figure, it opens both valves at once, fo

as to admit the fteam above the pillon and exhaull it from
beneath it, as is (hewn by the arrows in the fedtion, which,

will caufe the pifton to defcend.

Like the former fpindle, a lever, 5, and rod are applied to

it, with a weight which will lift up the handle, I, and open
the two valves ; but when the handle is deprefled, fo as to

fhut the valves, it is held down by the catch entering the

hook, 3, of the detent 3 4. As this detent moves upon a

centre-pin, it mull beobferved, that when one lever catches

into the hook it pufhes back the detent, and this motion re-

leafes the other catch from the hook at the oppofite end of
the detent, fo that moving one handle to (hut one pair of
valves releafes the catch, and the weights immediately open
the oppofite pair of valves.

The exhauiling-pipe, 13, defcends to the condenfer M,
which is a cylindrical veflel of call-iron, immerfed in the cold

water of the condeuling cittern L ; it communicates by the

valve m, with the air-pump N, which has valves in its bucket
opening upwards, and is covered by a lid, through which the

rod paffes in a ftuffing-box ; alio at the top of the pump is

a fhort pipe of dilcharge, opening into the hot-well n, and
this has a vajve to prevent the return of the air and water
into the pump.

All thefe parts are exadtly the fame as thofe of the fingle

engine, before defcribed, except the injeflion-cock 16, which
is conflantly running a fmall jet of cold water into the con-
denfer, when the engine is at work. There is no neceffity for

an injedtion-valve in the double engine, and the ufe of the

cock is only to regulate the quantity, and to flop it when
the engine is not at work : it is moved by a handle 17, and
there is a divided plate and index, to fhew the degree of
opening.

The
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The cylinder is bolted down to two ftrong beams, which

Crofs over the top of the condenfing ctftern L, and thefe are

united at the ends to two vertical polls S, whicli are framed

into another piece fituated beneath the cittern, and fnpported

upon a pier of brick-work. R : by this means the whole

weight of the water in the cilteni is applied to hold the cy-

linder firmly down. K are beams which fnpport the (train

of the beam-centre, by bearing up the floor I", on which

the centre bearing retts ; and the narrow dark line tip the

middle of the frame K, is a large iron bolt, which ties the

frame down to the long gronndfills, on which the cillern

retts, and with which the beam T, for the centre of the fly-

wheel, is connected by oblique legs and tie-bolts : by this

means the external walls, W, W, are relieved from any ma-

terial It rain occafior.ed by the working of the engine. X X
is the (taircafe to afcend to the beam-floor. The boiler is

not reprefented, but may be confidercd the fame as that of

the Gngle engine.

Operation of the Double Engine.—Suppofing every thing in

the pofition of the fettion, the operation of the engine is

as follows. When the water in the boiler is heated by the

lire made under its bottom, the heat which enters into

combination with the water caufes it to expand, and form

lteam : in this Itate it rifes and fills the boiler, and thence

paffing through the pipes 21, enters the upper fleam-

box g ; it alfo enters between the jacket, and warms the

cylinder; and by the defcendmg branch, 12, of the fteam-

pipe, enters and fills the lower iteam-box ;'. Before the en-

gine can be worked, the fteam mult be heated, until it is ex-

panded fo much, that it will rufh forcibly out of the boiler

when permitted.

The perfon who attends the engine mult now open all

the four valves at once, by elevating the handle 1, and de-

prefling the handle 2 ; this admits the lleam from the boiler

to pafs through the boxes and the cylinder to the condenfer,

when it rufhes through the pipe, 13, into the condenfer M,
driving the air therein contained through the valve m, and the

valves in the bucket of the air-pump, which it opens, and

panes into the ciltern n, through the difcharge-valve, where

it is open to the atmofphere, the lid of that cillern being

only laid on, and not fitting tight. This operation (called

blowing through) being continued for a few feconds, ex-

pels all the air from the condenfer, and fills it with hot

fleam. All the four valves are now clofed, by prefllng

down the upper handle 1, and lifting up the lower handle

2; and the injettion-cock 16, of which 17 is the handle,

is opened : this allows a fmall itream of cold water from

the condenfing cillern, L, to enter into the condenfer, and

condenfes the fteam or cools it, when it inltantly con-

trails into the fame fpace it originally occupied in the

boiler, before it was heated. As the valve, m, clofes,

to prevent the return of the atmofpheric air, a vacuum
will be caufed in the condenfer, becaufe there will be

nothing in it but that fmall quan'ity of water produced

from the fteam, and the cold water injected into the con-

denfer.

The engine-man now opens the upper condenfing valve 8,

and lower fteam-valve 10, by allowing the lower handle, 2,

to fall down. The communication to the condenfer being

thus opened, the mixture of air and fteam in the upper part

of the cylinder will expand itfelf into the condenfer through

the paflage 14, and valve 8, by the cxhaulting-pipe 13 : as

it occupies more fpace than it did before, it will be confider-

ably rarefied, and prefs lightly upon the upper fide of the

pilton. The fteam from the boiler entering through the

open valve, 10, is all the while prefiing with its full force

againft the lower fide of the pifton, and will perhaps, now

a rarefaftion is made above it, overcome the refinance of
the work and friftion, and caufe the pilton to afcend, the
air-pump rod and bucket moving with it. When the pin 24,
upon this rod, reaches the handle 2, it raifes it up, and
fhuts the lower fleam-valve 10, and the upper exhaulting-
valve 8 ; and by means of the catch prefiing back the hook
at the lower end of the detent 4, it relieves the catch of the
upper handle from the hook, 3, of the detent ; in confe-

quence of which, the weight applied to the lever 5, throwi
up the handle 1, and opens the upper fteam-valve 7, and
lower cxhaulting-valve 9, while the hook, 4, of the detent,
receiving the catch of the lower handle 2, holds it up.
This is the fituation reprefented in the feftion in Jig. 1.

The operation is now reverfed ; the fteam from the boiler

going through the valve 7, and paffage 14, into the cy-
linder above the pifton, as (hewn by the arrows, Jig. 1 ;

and that fleam which is beneath the pillon going through
the paffage 15, and valve 9, to the condenfer, where the
fleam will be condenfed, and a vacuum will be formed
beneath the pilton : the fteam now prefles it down, mov-
ing the beam, and turning the fly-wheel and other ma-
chinery which it has to drive. When the pifton is at the
bottom, the pin, f, on the air-pump rod arrives at the
handle 1, and prelles it down ; this fhuts the upper fteam-
valve 7, and lower exhaulting-valve 9 ; and when they are

completely fhut, the catch of the upper handle, in entering

the upper hook of the detent 3 4, difengages the lower hook
thereof ; and the weight 6, which is applied to the lower
handle 2, immediately throws open the lower fteam-valve 10,
and the upper exhaulting-valve 8 : the fleam entering at the
lower paflage 15, the pifton will be driven up again.

At each Itroke of the engine, when the pifton rifes,

the valve in the bucket of the air-pump will fhut, and
all the air and water contained above the bucket will be
lifted through the valve, n, into the ciftern or hot-well

;

at the fame time, a vacuum being made beneath the bucket,
which is more perfect than that in the condenfer, the valve,

m, will be opened by the water and air in the condenfer,

which will enter the pump. On the defcent of the pifton,

and air-pump bucket, the valve m, and the difcharging-

valve, n, will be (hut, becaufe the prefi'ure which opened
them is removed ; and the water and air in the pump prefi-

ing upon the valves in the bucket will open them, and pafs

through the bucket as it defcends. At its return, it raifes

and difcharges the water and air above it at the valve n, as

before.

In this manner, when the engine has made two ftrokes,

all the air which was contained in the cylinder, and mixed
with the fteam at the commencement of the operation,

which was the only part from which it could not be ex-
pelled by blowing through, will be pumped out. The opera-

tion of the engine is now more perfodl ; the inftant the ex-

haulting-valve is opened, fo as to ellablilh a communica-
tion from the cylinder full of fteam to the condenfer, the

elalticity of the (team caufes it to rulh through the valve,

down the pipe 13, into the condenfer: when it arrives

there, it meets the ftream of the injection-water, which
condenfes it, the remaining fteam in the cylinder fol-

lowing it furprifingly quick ; and in an inftant, an almofl

perfect vacuum is formed in the cylinder, fo that the fteam

afts with it
r
, whole force upon the pilton to give it mo-

tion, all refiftance upon the other fide being removed.

The air-pump has now only to draw off from the con-

denfer the water injedlcd into it, the water produced by
the condenfed fleam, and that fmall quantity of air or

gas which goes from the boiler with the fteam, and will

not be condenfed by the cold water. Thefe are delivered

by
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by the air-pump into the hot-well, n, from which the air

efcapes ; and the water, which ftill continues hot, runs off,

when at a certain level, by a walte-pipe, which is not re-

prefented.

The water which is boiled off in fteam from the boiler, is

renewed from the hot-well by means of a I mall pump, p,

in the elevation, which draws the water from it by a pipe o,

condufted up the fide of the great frame K, which (lands

at the end of the condenfing cillern L, and fupports the

bearing for the centre of the great beam. The water is

conveyed from the pump by a pipe, to a cittern placed at

the top of a vertical pipe, which defcends into the boiler.

The top of this pipe is clofed by a valve in the ciitern,

which valve is railed by means of a lever, and the other

end has a wire hooked to it, going through a fmall Ituffing-

box into the boiler, where a ltone is hung to it. This ilone

is balanced by a weight fufpended at the other end of the

lever, fo that when the Ilone is covered with water, the

weight keeps the valve fhut, and prevents any water get-

ting down into the boiler ; but as the water finks in the

boiler by the evaporation, the weight of the ftone overcomes

the weight, and opens the valve : the water in the ciftern

then runs down the pipe into the boiler, and raifes the water

therein, and the balance-weight lifts up the itone, fo as to

clofe the valve.

The condenfer being conftantly fupplied with hot fteam,

which gives out its heat, it would at length render the

water furrounding it in the ciitern fo hot, that it would
condenfe no more. To prevent this, it is conltantly fup-

plied with cold water from a pump O, worked by a rod P,

from the great beam. The water from the condenfing cif-

tern runs off by a wafte-pipe at the back of the ciitern, but

not feeii in the figures. The fafety-valve is contained in a

(hurt pipe fixed upon the boiler, with a lid and a ftuffing-

box, through which a rod paffes to open the valve within,

and difcharge the fteam when the engine is not to be worked
any longer. When at work, the valve is preffed down by
a lever and weight. If at any time, when the engine is not

at work, the fteam (hould be heated, fo as to be in any
danger of burlting the boiler, the valve will lift up the

weight, and allow the fteam to efcape through the pipe

which opens into the chimney.

Other Particulars of the Double Engine. — Mr. Watt's
mode of regulating the engine is a molt beautiful contriv-

ance, and io perfeft, as to put the fteam-engine on an

equality with a water-wheel, in the regularity of its motion,

even when the refiftance is very variable. The throttle-

valve, which regulates the fupply of (team, is placed in the

ileam-pipe at 25 [Plate VII. Jig. 2.) : it is a thin circular

vane in the pipe, turning on a pivot acrofs its centre, which
comes through the pipe, and has a fmall handle fixed on the

end of it : by turning this handle, the fpindle and vane

within the pipe are turned alfo. When the vane is fet, fo

that its plane is perpendicular to the axis of the pipe, it

nearly fills the circular paffage, and allows very little fteam,

if any, to pafs by it ; but when the vane is turned edgeways,
it prefents a very fmall furface, and the lteam paffes by
without obftruftion to the Iteam-boxes g and t. By turning

the handle of the throttle-valve, the engine-man can at any
time regulate the fpeed of the engine, the friftion of the

axis being fufficient to retain it as it is placed.

This method of regulation is fufficient for many engines ;

but when the fteam-engine is employed to drive machinery,

in which the refiftance is very variable, and where a deter-

minate velocity cannot properly be difpenfed with, Mr.
Watt has applied the conical pendulum, which is reprefented

in the elevation {Plate VI.) at b s, for procuring uniform

velocity. (See alfo Regulator and Mrr.t-woRK) Thit
regulator has two pendulums, confiiting of heavy balls, 6,j,

fufpended by iron rods, which move on a common joint, v,

at the top of the vertical axis / x, which is put in motion

by an endlefs rope, q, palling round a pulley on the axis of
the fly-wheel, and round another pulley upon a fmall hori-

zontal axis, from which, by means of a pair of bevelled

wheels, r, the motion is communicated to the vertical axis

t x, which is caufed to revolve, and carry the pendulum
with it. In this motion, their balls, b and s, defcribe a

horizontal circle, and the velocity is fufficient to make the

balls fly out by their centrifugal force, the arms of the

pendulums moving upon their centres : in this motion, the

upper ends of the arms tv, <tu, draw down a collar, x, which
Aides on the fquare part of the axis, and operates on a

lever x, and by another lever y, and rod z, communicate*

with the fteam or throttle-valve. The aftion of this

beautiful contrivance is this : as the velocity of the fly-

wheel increafes and diminilhes with the quantity of fteam

that is admitted into the cylinder, let us fuppofe that too

much is admitted ; then the velocity of the fly-wheel is in-

creafed, and the velocity of the vertical axis, tx, will alfo

increale, and the balls b, s, will recede from the axis by the

augmentation of their centrifugal force. By this recefs of

the balls, the extremity, x, of the lever is depreffed, its

uther extremity rifes, and afting upon the lever y, caufes

the vane of the throttle-valve to prefent more furface, to

clofe the paffage a little, and diminifh the fupply of fteam.

The impelling power of the engine being thus diminilhed,

the velocity of the fly-wheel and the flying balls decreafes in

proportion, and the balls refume their former polition, and

the engine works regularly.

The advantage of the fun and planet wheels has been

dated to confilt in making the fly-wheel revolve with a

double velocity to that which would be produced by a am-
ple crank, by which means a fly-wheel of fmaller dimenfions

becomes fufficient to regulate the motion of the engine. Of
late years, this ingenious contrivance has been laid afide in

favour of the fimple crank, becaufe it has been found that

the cogs of the two wheels, when they become worn and
loofe, aft with a difagreeable jerk at every change of the

motion from the alcent to the defcent. As it is in many
cafes an advantage to make the fly-wheel revolve with a

double or triple velocity, a large cog-wheel is applied upon
the axis of the crank, and this turns a pinion of only one-

half or one-third of the fize, fixed upon the axis of the fly-

wheel. Here the fame defeft of the jerk, by the loofenefs

of the cogs, will be experienced ; but the wheels being

larger than can be ufed in the lun and planet wheels, a

greater number of cogs are brought into aftion, and the

wear upon each will be lefs : alfo, this form of the engine

can be included in lefs room, becaufe the centre of the large

fly-wheel may be brought beneath the middle of the beam.
The power of the engine, when tranfmitted by the crank,

is extremely variable throughout the different periods of the

ftroke : at firlt beginning, the crank being in a line with the

connecting rod, the force of the pifton has no aftion at all to

turn the crank ; but as the crank begins to make a feniible

angle with the connefting rod, the force of the pifton be-
gins to operate upon the crank to turn it round, and this

with a force increafing with the angle at which the conneft-
ing rod afts upon the crank, until they are at right angles
to each other ; and then the whole force of the pifton ope-
rates to drive round the crank. To Ihew the increments
and decrements of this varying force, we have made out
the following table from a projeftion of an engine on a
large fcale.

A Table
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A Tabic (hewing the force which the connecting rod of

a fteam-cngine has to turn round the crank at different parts

of the motion. The parts of the engine are fuppofed to

have the following proportions : length of the itroke, I. ;

length of the beam, 2. ; length of the crank, .5 ; length

of the conceding rod, 3.

Decimal Por- Effective Length
tions of tlic

Ancle between of the Lever upon
Decimal Portion

Defcent of the
the Connecting which the Con- Haifa Revolution

Pifton, the Rod and Crank.
necting Rod afls,

of the Fly-Wheel.
whole Defcent the whole Crank

being 1. being 1

.

Degrees.

.O 180 .O .O

.05 IJ.i .46 .128

.10 I4« .62 .158

•'5 J3<£ •74 .228

.2 ]2 3|
"74

.830 .271

•25 .892 .308

•3 1 iof •94 •342

3S 104 .976 •377
•4 97) .986 .41

•4) 1. .441

•5 85* 1. •473

•55 80 .986 .507
.6 75 .956 •538
•65 69 .92 .572
•7 6 2i

sn
.88 .607

•75 .824 .642
.8 49 •746 .68

.85 4J .66 •723

•9 34
,

.546 .776

•95 *l\ •39° .84
1.0 .0 1.

(jj- The third column of this table alfo (hews the force

which is communicated to the fly-wheel, expreffed in deci-

mals, the force of the pifton being 1.

The above table explains itfelf by the titles of its different

columns, and it is only neceffary to remark, that the varia-

tions of force are not to be considered as an abfolute lofs of
power, becaufe, when the crank has but flight power, on ar-

riving towards the top or bottom of the Itroke, the piiton

defcends proportionably flow ; and, in confequence, the

lleam has more time to flow into the cylinder, and prefs

upon the pifton with a greater power ; therefore, what the

piiton lofes in force upon the crank, it makes up in fome
degree by an increafe of its force; and, from moving flower,

it confumes le(s fteam than when moving with its whole velo-

city, and afting with full force upon the crank. Hence
both the power and velocity of the pillon in the cylinder are

to be confidered as varying continually ; and if the fly is

fufficiently heavy, it will be found that the rotative motion
is very nearly regular, while the afcent and defcent of the

pifton are accelerated from nothing at the top of the cylin-

der, to its greater! velocity at the middle, or near the middle,

and from that point it is retarded till it comes to nothing at

the bottom of the motion. The table (hews the exaft in-

crements and decrements.

It has been confidered defirable to have fuch a motion, that

the power and velocity communicated to the fly-wheel (hall

be at all times equable and conflant. This was one of the

firlt attempts to produce a rotatory motion, as we have men-
tioned, by Mr. Fitzgerald, at Hartley colliery, in 1768:
it has been repeatedly attempted lince that period. The mod
practicable form in which it has been tried was by Mr. Mat-
Vox. XXXIV.

thew Murray, who, in a patent dated 1799, f° r thc improve-
ment of fteam-cngines, defciibes a very ingenious movement
for the purpofe. The defeft of all thefe contrivances for ob-
taining equal power on the rotative axis is, that the pifton

mull aft upon it all at once with a fudden (hock, which in

courfe of time dellroys the bell conllrufted mechanifm.

In the Philofophical Journal is a defcription of a contri-

vance by Mr. Samuel Clegg, for producing a rotative motion
from a reciprocating one, which not only (implifies the ma-
chine very much, but exceeds the power of the common crank
one-third, in confequence of its aftion being always perpendi-
cular to the radius of the wheel, which is done by a vertical

double rack and wheel. The two vertical parts of this

rack are joined by a femicircle at the top, and both parts are

teethed on the infide, fa that the teeth of the vertical wheel
are conftantly in contaft with fome of the teeth of the fork

formed by the two vertical bars and the femicircle unit-

ing the double racks. The wheel and rack are con-
ftantly kept in gear by means of a fmall roller, a fliding-bar,

and a plate, ferving, in (lead of a groove, to keep the roller

from deviation in this way. Although the change from the

upward to the downward motion of the pillon-rod will be
gradual, the change from the downward to the upward mo-
tion mult be indantaneous ; or at leaft the pifton-rod mult
be brought to reft at once, from an uniform motion down-
wards, and then receive inftantaneoufly a finite velocity in

the oppofite direftion.

A mode of giving a more uniform aftion to the
crank, was attempted in an engine erefted by Mr. Horn-
blower about 1795, at the brewery of Meflrs. Meux and
Co., where the alternate power of two fingle cylinders was
applied by chains afting upon circular arcs, at a conltant
diltance from the centre of the lever ; while the end of the
lever which was connefted to the crank by the connecting
rod continually varied in its aftion, and confequently in its

force on the crank, nearly in an equal proportion to the
alteration of the leverage of the crank. (Seethe (ketch of
this contrivance it Jig. 7. Plate V.) The two cylinders A, B,
of this engine made an alternate aftion on a band-wheel, D,
by means of two chains. The lever which carried the conneft-

ing rod, F, was a wheel fixed on the feme (haft with the band-
wheel, and had a pin, E, near its periphery, to which the con-
necting rod, F, was attached. This pin traverfed about 120'-

of the whole circle, and may be denominated the end of the

lever, which, in its aftion upward to /, and downward toy", ac-

ceded and receded to and from the centre of motion ; and had
it traverfed through the remainder of the femicircle, it would
then have preffed on the crank, G, proportionately to the fine

of every angle it made in its revolution. But conlidering the

great prefiure on this pin in the crank-wheel, it would have
demanded a degree of ftrength in that part which would have

been prepolterous, compared with the reft of the work.
This engine has its merits and its defefts ; it is fubjeft to

much more friftion than a double-afting cylinder, by having

two cylinders and their appendages ; and unlefs the com-
munication between the cylinders is clothed with the bed
materials for that purpofe, a great lofs of heat mult enfue ;

becaufe the furface expofed in two cylinders, compared with

one double-afting cylinder, is as 2 to 1, and the friction of

the piltons will be nearly in the fame proportion.

The air-pumps in this engine (for it had two, though only

one condenfer) were worked by a fmall band-wheel, upon the

fame axis as the great band-wheel D ; and from the oppofite

fides of this, the rods, it, were fufpended by chains. The air-

pumps were open at top, and the preffure of the atmofphere

always relied upon their piftons j but as the two were aft.

ing in oppofite directions, they balanced each other as to

O power

;
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power : in this the inventor adopted the common double-

barrelled air-pump of Haukfbee, inllead of the more per-

fect air-pump of Smeaton, which Mr. Watt employs. This
engine was confidered of 36 horfes' power, and for many
years performed all the work of the brewery. We have

alfo feen fome fmaller engines built on the fame plan, one of

them with atmofpheric cylinders.

It may be confidered as an advantage in this engine, that

it has a double air-pump, whereas the double cylinder has

only a Angle air-pump, which draws out the air from the

condenfer while the pilton is making its afcending ftroke ;

but during the defcent of the pilton the air-pump is inaftive.

We have feen many propofals for double-afting pumps.
Mr. Murray, in 1 80 1, had a patent for a new air-pump,

(fee the fpecification in the Repertory of Arts, firft feries,

vol. xvi.); but we have not had an opportunity of afcertaining

the performance of an engine fo conltrufted ; and as the in-

genious inventor does not now adopt it in the (team-engines

which he makes, wemayprefumeit is not of great importance.

The proportion ufually given to the air-pump of a double

engine is about two-thirds the diameter of the cylinder, and

half the ftroke, or from one-fourth to one-fifth the capacity of

the cylinder : the condenfer is of the fame fize. Whether it is

owing to the circumftance of the fingle air-pump or not, we
are unable to determine ; but it appears that double-acting

engines do not in general produce fo great an effect from the

fuel they confume as fingle engines of the fame dimenfions.

In Meffrs. Leans' reports of the engines in Cornwall, which
generally contain the accounts of 20 or 25 engines, there

are feveral enormous double engines for pumping the mines,

with cylinders of 66 and 65 inches, and four of 63 inches.

The beft of thefe appear to be on Williams' mine ; cylinder

65 inches diameter, and working with a ltroke of 8 feet

9 inches, under a preffure of 16.6 lbs. per fquare inch: it

works 10 pumps, which are a load of 70,41 1 lbs., at the rate

of 6^ Itrokes per minute, of 6 feet 9 inches each. Its

performance with refpeft to coals was, in June 1S16,

30,074,507 lbs. lifted one foot high for each buftiel con-

fumed. This is a very good performance ; but all the other

double engines are lefs, one of the 63-inch cylinders is 27
millions, the others 25, 22, 21, and even 17 millions.

The advantages are all on the fide of the double engine ;

the diminution of furface which is expofed to condenfation,

the vis inertia; of the parts in motion is much lefs, and the

friftion of the pifton is very much reduced, although the

friftion of the joints for communicating the motion mult be

increafed, becaufe they mult be bound tight, fo as to have

no (hake or loofenefs ; but this mult be inconfiderable.

Before quitting the fubjeft of double engines, employed
to give a rotative motion to machinery by a crank, we mult

notice the remarkable difference, (hewn by Meffrs. Leans'
reports, between the performance of the fmall engines em-
ployed in drawing the matter out of the mines, and thofe

in pumping water.

We (hould think the lofs of power from friftion in draw-
ing up buckets by a rope, could not be greater than the

friftion of pump-buckets, and of the water moving in the

pipes ; therefore all the difference muff be attributed to the

application to the rotative motion, and to the fmallnefs of

the engines; thefe are ufually 14, 16, and 24 inches in

diameter, but their performance, with refpeft to coals, is

only 3, 3^, 4, and 5 millions. The belt engine they

have draws only from 9,5 to 1 1 million pounds one foot

high for each bulhel of coals, which is only one-third of the

produce of the beft large engines employed in pumping.
One of Woolf's double engines at Wheal Fortune mine,

in May, 1816, drew only three million pounds one foot high

with each bufhel ; but another at Wheal Vor mine drew
fix millions.

Estimation of the Force of Steam-Engines in Hnrfes' Power.—The method of exprelfing the mechanical power of any
machine by the weight of water or other matter which it

will raife to a given height, in a certain period of time, or
with a given quantity of fuel, is the molt unequivocal ex-
preffion that can poffibly be obtained; but as (team-engines

are frequently fubltituted in the room of horfes, it has
been cultomary to calculate their mechanical energy in

horfe-power, or to find the number of horfes which could
perform the fame work. This, indeed, is a very vague ex-
preflion of power, on account of the different degrees of
llrength which different horfes podefs ; but dill, when we
are told that a fteam-engine is equal to fixteen horfes, we
have a more diltinft conception of if power, than when we
are informed that it is capable of railing a given number of
pounds weight through a certain fpace in a certain time.

Prior to Mr. Watt's application of the fteam-engine to
produce rotative motion, the great manufactories of the
kingdom had their mill-work put in motion by the agency
of water, of wind, or of horfes ; and the latter had for

many years been almoft exclufively employed in the

breweries and diftil'eries of the metropolis. It was, there-

fore, natural for thofe who wifhed to lubltitute the power
of Iteam for that of horfes, to itate the number of thofe

animals, to which the new power, under given conditions,

ought to be equivalent ; and it is probable that Meffrs. Watt
and Boulton felt, that fuch a mode of comparifon would
be more intelligible to common apprehenfions, than a more
accurate and fcientific formula : it gave the power of an
engine expreffed in numbers, of which the ordinary ftrength

of a horfe is the unit. This, no doubt, is not in itfelf very

exaft, the unit being large, and fubjeft to confiderable vari-

ation. Relative to the purpofe for which it was ufed, it

was, however, fufficicntly correft ; and on this, as on
many fimilar occafions, a more minute meafurement would
have been lefs ufeful. But to give this unit all the accu-

racy which can be delired, they have affumed, from the re-

fult of experiments made with the (trong horfes employed
by the brewers in London,, that the ftandard of a horfe's

power is a force able to raife 32,000 lbs. one foot high in a
minute: and this, no doubt, was meant to include an allow-

ance of power fufficiently ample to cover the ufual varia-

tions of the ftrength of horfes, and of other circumftances

that might affeft the accuracy of the refult. In forming the

eltimate ju(t mentioned, we think the power of a horfe is

rated above the ordinary average, a circumftance which can-

not be complained of by the public, as it tends to reprefent

the advantage of the engines lefs than it will be found in

real praftice.

Dr. Brewlter, in his edition of Fergufon, dates that

Meffrs. Watt and Boulton fuppofe a horfe capable of railing

32,000 lbs. avoirdupois one foot high in a minute; while

Dr. Defaguliers makes it 27,500 lbs. and Mr. Smeaton only

22,916: if we divide, therefore, the number of pounds which
any fteam-engine can raife one foot high in a minute by thefe

three numbers, each quotient will reprefent the number of

horfes to which the engine is equivalent, according to the

eltimate of thefe different engineers. We will take, for

example, an engine having a double-afting cylinder, on Mr.
Watt's plan, 24 inches diameter, and which makes 20 ftrokes

per minute, each (troke being five feet long, and the force

of (team being equal to a preflure of 10 lbs. per fquare inch.

Required the number of horfe-power of fuch an engine.

The fquare of the diameter of the cylinder being multi-

plied by the decimal number .7854, will give the area of the

pidon

:
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arc

urn.

pillon : thus, 24 x 24= 576 x .7854 = 452.4 fq'i

inches, which are expofed to the prellure of the ties

Now if we multiply this area by 10 lbs., the prcllure upon

every fquarc inch, we rtiall have 452.4 X IO = 45241b:'.

the whole prcllure upon the pillon, or the weight which

the engine is capable of railing with a certain velocity. To
find this velocity, we fay that the engine performs 20 double

ftrokes, each <>t five Feet long, in a minute ; the pillon

mud, therefore, move through 20 x 5 x 2 = 200 feet in

the fame time ; and, therefore, the power of the engine will

be reprefented by 4524 lbs. avoirdupois, railed through

200 feet in a minute, or by 9,5 hogfheads of water, ale

meafure, raifed through the fame height in the fame time.

Now this is equivalent to 4524 x 200 = 904,800 lbs. or

95 X 200 = 1848 hoglheads raifed through the height

of one foot in a minute. This is reduced to the horfe-power

of Meffrs. Boulton and Watt, by dividing by 32,000, their

cllimate of the horfe-power : thus, 904800 -7- 32000 — 285
horfes.

According to Smeaton, 904800-7- 22916 = 39^ horfes.

According to Defaguliers, 904800 — 27500 = 33
horfes.

In this calculation, it is fuppofed that the engine works

only eight hours a-day, fo that if it worked during the

whole 24 hour*, it would be equivalent to thrice the num-

ber of horfes found by the preceding rule.

Other Conflru8ions ofMr. IVatt's Double Engine.—A great

mafs of matter mult necellarily be put in rapid motion at every

ftroke of the reciprocating engine, and the motion mult be

flopped and returned at the end of the ilroke. This is

an evident difadvantage under which the double engine

labours; for though all objection to the reciprocation, on

account of the irregularity of motion, is done away by

the application of a fly-wheel, the regularity thus at-

tained is at the expence of the power, as we have (hewn in

the practical refults of the large engines for pumping, and

the engines for drawing from the mines. The molt ob-

vious improvement in this particular, is to lighten the mafs

of the great working beam, or to difpenfe with it alto-

gether. The enormous (train exerted on its arms requires a

proportional tlrength, and this requires a valt mafs of matter,

not lefs indeed (in an engine with a cylinder of 52 inches

diameter) than three tons and a half, moving with the velo-

city of three feet in a fecond, which mud be communicated

in about half a fecond, fo that this mafs mult be brought

into motion from a ftate of reft, and mult again be brought

to relt, again into motion, ar.d again to relt, to complete

the period of a (troke. This conlumes much power ; and

engineers have not been able to load an engine with more

than 10 or nibs, on the inch of the pilton, and pre-

ferve a fufficient quantity of motion, fo as to make 12 or

15 feven-feet ftrokes in a minute. Many attempts have

been made to lellen this mafs, by ufing a light framed wheel,

or a light frame of carpentry, in place of a fohd beam.

An example of this is (hewn in the beam of New-
comen's engine (Plate II.), a method which was intro-

duced by Mr. Smeaton; and another is fliewn in Mr. Horn-
blower's (Plate V. Jig. 1.) The form of this beam is fuch,

that it would be llronger than a folid beam containing a

great many times the quantity of timber, as there is fcarcely

any part of it which is expofed to a tranfverfe ftrain, but

every piece is either puihed or pulled in the direction of it

5

length. The only evident improvement of which it ad-

mits, is to apply a itrong tie-bolt along the whole length

of the upper beam ; becaufe when tie-beams of wood are

nfed, it is very difficult to connect the iron ftraps to the

ends of them in fuch a manner, that they will not become

loofe in time. This is an objection to framed working
beams, for although they are abundantly Itrong at iirlt,

yet, after being fome time employed, the ftraps and bolt*
with which the wooden parts are connected, cut their way
into the wood, and the framings become loofe in the joints,

and, without giving any warning, are liable to break to pieces

in an inftant. A folid many fimple beam of fufficient

ftrength bends, and fenfibly complains, (as the carpenters
exprefs it,i before it breaks. In all great engines, there-

fore, Mr. Watt at liril employed fuch lolid beams as were
found the moll durable, and leaft likely to break in a long
courle of work.

They were fometimes (trengthcned, in a very fimple and
effective maimer, by placing a king-poll perpendicular to
the length of the beam, over its centre, and extending iron

tie-bolts from the top of the king-polt to the two extre-

mities of the beam, fo that the beam thus framed forms a
triangle, of which the beam is the bale, the king-poll the
perpendicular, and the iron ties the fides, meeting the per-
pendicular at the vertex of the triangle.

This was an expedient generally reforted to, when the
beam was found to yield from a long continuance of the action.

There is, perhaps, no example, except the malt of a (hip, in

which a piece of timber is expofed to fuch a fevere llrain as the

beam of an engine, becaufe it is necellarily made as fmall as

poffible ; and it is relieved from the ftrain 15 or 20 times
every minute, fo that all the fibres are tried to the utmoft :

we accordingly fee old beams, full of cracks lengthwife
from the fibres, feparating laterally, and after this the beam
lofes its ftrength.

Of late years, wooden beams have been altogether difufed,

and caft-iron beams fubltituted. We have already defcribed

the mode of making the beam for the largeft engines, by-

two plates or flitches put together parallel, and leaving a
fpace between them. For double engines, which are not
of the very largeft dimenlions, it is trfual to have the beam
calt in one piece, of a form belt adapted to give the greatelt

ftrength in the leaft weight. (See Plate IX. Steam-Engine,

Parallel Motions.) The extremities oi the beam are turned in a

lathe to form cylindrical pins, and upon thefe pins are fitted

fockcts or pieces, which have other pins projecting from them
to form the joints of the parallel motion and connecting rod;

fo that when the fockets are fixed on the ends of the beam, the

pins will project from the beam in a direction perpendicular to

its length, and parallel to its axis of motion. There are two pins

thus projecting from each end of the beam, that is, one pin on
each fide of the focket : the two links of the parallel motion
are fitted to the two projecting pins at one end, and the

double joint of the connecting rod is fitted on the two pins

at the other end of the beam. The advantage of this con-

firmation is, that the joints at the ends of the beam become
univerlal joints, having liberty of motion in all directions:

thus, in the direction in which the joints of the parallel

motion and connecting rod are required to bend for the mo-
tion of the beam, as (hewn in the figure, the motion will be

upon the projecting pins of the fockets ; but if, from the axis

of the beam not being rightly placed, or from any other caufe,

a lateral flexure is required in the motion of the beam, the

lockets of the joints will turn a little fideways upon the end

of the beam, and allow the deviation, without any (train on
the moving parts : were it not for this contrivance, the

fmalleft poflible deviation from the perpendicular direction

of the cylinder would caufe a great friction in the ltuffing-

box and joints. In Mr. Murray's bell engines, the crank-

pin is alfo jointed to the connecting rod by a univerfal joint.

See Plate VlU.Jig. 4.

AU the joints of the parallel motion, the connecting rod,

O 2 and
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and crank, in (hort, all the moving joints of a double

engine, mud be fitted with brafs fockets, which can be

tightened round the pivots, fo as to prevent all (hake or

loofenels, which, in an engine that works both in afcend-

ing and defcending, would be dcllrudtive of its action. The
two great links of the parallel motion are each compofed

of a (trap or loop of iron, bent fo as to make a double link,

in the upper bend of which are two brafles for the pivots

at the end of the beam, and at the lower end are two others,

for the pivots which project on each fide from a focket,

which is fixed on the top of the pifton-rod. The bralles

of the latter joint are held in by wedges, or crofs-keys,

put through the two links at the lower end, fo that by

driving the wedges farther, the brafles can be drawn tight

at pleafure. The two infide brades, that is, the lower

brafs of the upper joint, and the upper brafs of the lower

joint, are kept extended to their proper didance by a piece

of wood, or a light frame of iron, fitted in between them.

But we have not yet fatisfa&orily explained the aftion

of the parallel motion. It is plain that the pidon-rod mull

afcend and defcend in a perpendicular right line, and alio

that the end of the beam mult afcend and defcend in the

arc of a circle. When the beam rifes into the pofition of

Plate VI. from a horizontal one, it gives the pilton-rod a

tendency to move from its perpendicular towards the centre

of the beam, which muft move towards it, was not the link,

b, attached to the beam and pilton-rod by flexible joints ;

and while the lower end of the link, b, rifes, the end of the

bar or lever m, dotted, which is moveable on a fixed centre

m, alfo rifes at the fame time, and the angle between m
and c increafes, and likewife the angle between b and e in-

creafes (lowly ; fo that the vertex of the angle between

b and c would move towards B, if the bar, m, was not con-

fined to move round the fixed point or centre m, while the

other end rifes along with the rod c. While m, therefore,

rifes upon its centre, the adjoining bar, d, moves round the

joint at its upper end, and draws c, and the lower end of b,

from the centre of the beam, the angle between d and c

increafes, and the joint between d and c recedes from the

centre of the beam ; and as it cannot approach nearer to the

joint between b and c, becaufe of the rod c, it keeps a, and

the bottom of b, in a perpendicular pofition ; fo that what-

ever tendency the joint between b and c has to approach

towards the centre of the beam by the increafe of the angle

between b and c, is corrected by an equal tendency of the

lever, m, to draw the angle between d and c in a contrary

direction ; but as the beam, B, falls into a horizontal pofi-

tion, all thefe motions are reverfed. In adjulting the parallel

motion for work, when the pifton-rod, a, is found to rub

moft upon the fide of the collar of the (tuffing-box neareft;

to m, the fixed centre point, m, muft be (hifted a little in

the contrary direction, viz. to remove it nearer to the centre

of the beam, and in an oppofite direction if it is found to

rub on the other fide.

That the nature of this parallel joint may be better

underftood, it is proper to obferve, that all the bars which

have been mentioned are made double, which cannot be

(hewn in the figure, and that the two levers, m, m, are

placed at a fufficient dillance afunder to allow the links b,

and the rods c, to defcend between them.

Of late -years, the framing for the fapport of the engine

has been wholly made of caft-iron. A very good form is to

make the ciftern, L, of caft-iron, all in one folid piece, and

to fix the cylinder A upon it with four feet : a fingie column

is then erected upon the end of the ciftern L, to fupport the

centre of the beam : the fly-wheel is fupported by fmall

call-iron ftandards rifing from the ground ; and the centre of

the lever w, of the parallel motion, is fupported by a final!

bracket or ilandard erected from the flanch of the cylin-

der. By this arrangement, all the parts of the engine are
fo united, that they cannot deviate in the lead from their

pofition, unlefs the parts are actually broken. An engine on
this plan is fully defcribed in the Britifh Encyclopaedia, vol. vi.

The engine reprefented in Piatt VIII. _yf^ . 4. is perhaps
the mod complete of all. It is of the form in which
Mefl'rs. Murray and Wood conftruct their engines, when
they are not of a very large power.

Steam-Engines 'without Beams.—Thefe have been made in a
variety of forms. The fimpleit of all is to conned the pifton-

rod at once with the connecting; rod, and to place the crank
over the centre of the cylinder : the pilton-rod muit be guided
by a parallel motion, or by Aiders. The objection to this

is, that the fly-wheel becomes elevated to too great a height

for the communication of its motion, except in very par-

ticular circumllances, without (hortening the connecting
rod, which occafiona the irregularity of the action of the
crank to be greater than that of our table, in which
the length of the connecting rod is fuppoled to be fix

times that of the crank, or three times the Itroke of the
engine, as a 'fhnrter cannot be made to work well. There
is alfo a difficulty in balancing the weight of the pidon-
rod, connecting rod, and crank, and in giving motion to

the air-pump. The balance-weight is ufually placed on the

rim of the fly-wheel ; and the air-pump is either worked
by a lecond fmaller crank upon the axis of the fly-wheel,

or by a (hort beam.

Engines of this kind are frequently placed with the

cylinder horizontally, and for fmall engines this anfwers

very well ; but in large ones, the weight of the pilton

acting always at one fide wears the cylinder irregularly.

Mr. Murray included this plan in his patent of 1799,
which we have before mentioned, for producing the rotatory

motion without a crank ; and he propoled to place rollers

in the pilton to bear it up.

Steam-engines with horizontal cylinders are ufed with
the greateil advantage in fleam-boats, as they can be made
to lie low beneath the deck of the boat. Mr. Symington,
we believe, firlt introduced this plan.

We have feen feveral engines working without a beam,
in which the crank was placed immediately over the cy-
linder, and with the axis of the crank little more than its

length above the top of the cylinder. For this purpofe,

the pifton-rod is prolonged upwards to a length of three

or four times the (troke of the engine, and the top is guided
in a groove, or by a friction-wheel : near the upper end of

it is jointed the connecting rod, which detcends down to the

crank-pin, fituated behind the rod, and as clofe above

the cylinder as it can turn round clear of its top. By
this means, the afcent and defcent of the pifton-rod pro-

duce the rotation of the crank, the lateral deviation of the

crank from the perpendicular being allowed for in the

angle which the connecting rod makes with the prolonged

pifton-rod.

In this way the crank muft be placed behind the pifton-

rod, or out of the line of it ; but it is not then thought to

work fo well.

To remedy this the crank is made double, and the pro-

longed pifton-rod has an opening in it for the crank-pin to

pais through, and a connecting rod is placed on each fide

of the pilton-rod, fo that it is worked between the two. It

is evident that the opening through the pifton-rod muft be
a groove, equal in length to the ltroke of the crank, fo

that the whole of the motion of the crank-pin, from one

fide to the other, can be admitted in the opening, without

influencing
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influencing the piiton-rod, except in its perpendicular afcent

and delcent.

The groove mult be made wide, fo that the pin cannot

touch the (idea oi it. The pin is always retained m the middle

of the groove by the connecting rods, of which there is one

on each fide, extending from the crank-pin to the top of

the rod, which is prolonged in the line ot the pifton-rod,

and is part of the frame forming the opening through
which the crank-pin pailes. It is evident, that in this way
the opening cannot be a Itraight line, but mull be formed

to a portion of a circle, of which the centre is the joint that

unites the connecting rods with the rod which prolongs the

pilton-rod, and in a line with it.

Another plan for applying the connecting rod immediately

to the pitton-rod, without the intervention of a working

beam, is to have the axis of the crank placed immediately

beneath the cylinder bottom, and a crank formed on it at

each tide: a crofs-bar is placed upon the top of the pilton-

rod, long enough to reach over beyond the flanches

of the cylinder ; and from each end of it a connecting rod

is fufpended, the lower ends of which rods are jointed to

the two cranks before-mentioned. This arrangement is,

perhaps, the belt of its kind, becaule the connecting rods

are of a confiderable length, without taking up any room.

Mr. Maudflay, of London, had a patent in 1807 for an

engine of this kind, ot which he has contlructtd a great

number. Plate V III. Jig. 3. is a Iketch of one of thefe.

The fpecification dates the invention to confilt in reducing

the number ot the parts of the common lleam-engine, and

lb arranging and connecting them, as to render it more
compact and portable, every part being fixed to, and fup-

ported by, a tlrong frame of calt-iron, perfectly detached

from the building in which it Hands : it is not, there-

fore, liable to be put out of order by the linking of the

foundations. A is the cylinder, placed upon a frame of

catt-iron plates B, B, which, at the fame time that it ele-

vates the cylinder to a fufficient height, forms the fupport

for the axis of the fly-wheel D D. This axis has two cranks

formed in it. E is one of the connecting rods, which, as

before-mentioned, extends from thofe cranks up to the end.

of the crofs-bar, which is fixed at the top of the pilton-rod,

and which is guided in its afcent and defcent by friction-

wheels R, fitted upon it, and running in grooves N, N, formed

in iron frames, which are placed in a perpendicular lituation

above the cylinder, and fupported by a light iron framing O.
Beneath the great frame, B, are placed two circular citterns

F, G, communicating by a pipe, which are for the condenfing

water: one has the cold-water pump in it, and the other

contains the air-pump and condenfer. Thefe two pumps are

worked alternately from the oppofite ends of a fhort beam,

H li(Jig-S-) placed beneath the cylinder, and put in motion

by a fmall crank, or excentric circle, which is formed on the

axis of the cranks, in the middle between the two cranks,

and acts in a groove or opening made in a projecting arm, K,
of the beam, a fmall parallel motion being applied to that end

of the beam which works the air-pump. Inflead of valves

for fupplying (team to the cylinder, a tingle cock, with four

paflages in it at L, performs the office of all the four valves :

the lever of the cock is worked by a rod of communication

from a handle, which is moved up and down every Itroke

by the red of the air-pump.

The condenfer is a hollow cylinder, and the air-pump is

placed within it, fo that there is no neceflity for a pipe of

communication from the air-pump to the condenfer : a

fmall cillern, r, is fixed over the pump, to form the hot-well,

and the difcharge-valves of the pump are made in its lid or

cover, and therefore in the bottom of the cittern.

A very ingenious method of converting the reciprocal

motion of the pitlon-rod at once to a rotatory motion
is rcprefentcd in Plate IX. Jig. 5. Parallel Motions. A
toothed wheel, C, of a diameter equal to half the ttroke

of the engine, is made to roll round within a ring or fixed

wheel A, having interior cog<, and being of a diameter equal

to the whole Itroke, or twice as great as the internal rolling-

wheel C, which is carried round in a circular orbit, fo as to

work in the cogs of the ring, by having the crank-pin, R, for

its centre of motion. By this means, every half turn of the

crank will produce half a revolution of the centre of the

fmall wheel in its orbit ; and as it is all the time engaged

by the cogs of the ring, it makes, during this motion, a

whole revolution upon its own centre. The confequence

of this is, that a point taken in the circumference of the

fmall wheel, will travel up and down, acrofs the centre of

the interior ring, in every revolution of the fmall wheel in

its orbit ; that is, it will defcribe a right line, which is a

diameter of the ring. A pin, F, being placed in a proper

point of the circumference of the fmall wheel, and the top

of the pilton-rod being attached to it as it afcends and

defcends, will produce a rotation of the crank, upon the

axis of which the fly-wheel is fixed.

This parallel motion is defcribed in the article Parallel

Motion. It has been employed by Mr. Murray in many
of his engines : the objection to it is, that the cogs in time

grow loofe, and it then makes a very noify and unllcady

motion.

Bill-Crank Engine.—This is a very compact form of the

fleam-engine, which Mellrs. Boultou and Watt began to

make foon after the expiration of their patent.

The cylinder is fupported by brackets from the calt-iron

condenfing ciitern, and is placed over one end of it. The
beam is formed like a bell-crank, that is, a right-angled

triangle, the centre of motion being at the right angle, and

the axis of it is fupported by bearings fcrewed to the

cillern at the lower fide : and at the end oppofite to

that upon which the cylinder is placed, the horizontal arm
of the triangle forms the working arm of the beam, to the

extremity of which the power of the cylinder is applied.

At the upper end of the perpendicular arm the end of the

connecting rod is jointed, and extends to the crank, which is

fupported in bearings fcrewed to the cillern at the fame

end at which the cylinder is placed, the centre of motion

being at the fame level with the top of the ciitern ; and

beneath the cylinder, the hypothenufe of the triangle of the

beam forms a brace to tlrengthen it. Two of thefe beams

are ufed, and are applied on oppofite tides of the cillern,

upon the fame axis of motion, and are united together by
crofs rods, fo that they move together in the fame manner as

if they were one. There are, therefore, two connecting

rods and two cranks ; but they are formed upon one com-

mon axis of motion, which is prolonged, to carry the fly-

wheel. To connect the pilton-rod with the ends of the

arms of the beam, or what we have called the bafe of the

right-angled triangle, a rod is fixed upon the top of the

pilton-rod, acrofs the fame, at right angles; and to the two
ends of this two rods are linked, which defcend to the

beam, and are jointed to it at the ends. By this means,

tli • afcent and defcent of the piflon-rod produce a cor-

refponding motion of the beam upon its centre of motion,

and the upper end of the perpendicular arm moves back-

wards and forwards, and by means of the connecting rods

turns the cranks. The perpendicular arms of the beam are

(horter than the arms to which the cylinder-rods are at-

tached, fo that the motion of the connecting rods, and the

fweep



STEAM-ENGINE.
fweep of the cranks-, are lefs than in an engine where the

nrms of the beam are equal.

The rods which defcend from the bar which is lixi-d

acrols the top of the pillon-rod to the ends of the beams,

are of inch lengths, that the obliquity which is occafioned

by the circular motion of the ends of the beams is imall,

and the engine does not require any parallel motion to
I

the pillon-rod perpendicular. The iame of the air-pump,

which is placed in the middle of the cillern, and is worked

by two rod; jointed to the horizontal arms of the beams, at

half the diltance from the centre of motion at which the

cylinder-rods are applied.

In thefe engines, valves are not ufed for admitting and

taking away the (team from the cylinder; but to perform

this office, a Aider, invented by Mr. Murdoch, and repre-

fented in Plate VII. Jg. 9, is ufed: the motion is com-

municated to the Aider by an eccentric wheel or rim, fixed

on the Ay-wheel. The bell-crank engine is very compa&,
and is well adapted for temporary life, as it Hands wholly

upon the cillern, and requires no fixing. We have feen

it ufed in a fleam-boat.

Different Methods of admitting Steam alternately inln the

Top and Bottom of the Cylinder.—The arrangement of the

four valves invented by Mr. Watt has been defcribed.

This is now almoll univerfally laid alide, in favour of

more Ample contrivances, though we think there is not

any method fo complete in its aCtion, or fo durable. For

large engines, four feparate fpindle-valves are it ill ufed ; but

the method of lifting them is changed, the fpindle of one

valve being formed like a tube, for the fpindle of the other

to pafs through. This plan is defcribed in the fpecification

of Mr. Murray's patent of 1801, the fame which was for the

improved air-pump.

The arrangement of the pipes and paflages is the fame,

and the valves are fituated in the fame places ; but the

boxes which contain them, inllead of being fquare, are

cylindrical, and the fpindles of the valves are placed con-

centric with the axis of the cylindrical box. The fpindles

of the two fleam-valves are perforated through the centre,

in the manner of tubes, and rife through a ftuffing-box

in the top of the box, and levers are there applied to

lift them, inftead of the lever or fedtor within the box, as

defcribed in the firfl engine. Through the tubular axis of

the upper valves a fmall rod is conducted, which forms the

fpindles of the lower valves ; and this junction is made
tight by a ftuffing-box formed at the top of the tubes.

The operation of the valves is in every refpeCt the fame as

the former ; the only difference is in the mode of commu-
nicating motion to them from the outfide, and at the top of

the fteam-box, both pair of valves being moved by rods

through an opening in the lid of the box. See Plate VII.
jigs. 4 and 5.

This method is neat in its appearance, and anfwers equally

well with the other when properly made, but it is not eafy to

make it like the other ; for if the lid of the fleam-box, when
laftened on, deviates in the fmalleft degree from the central

pofition of the valve-fpindle which pafies through its ftuffing-

box, both the valves will be prevented from applying them-
felves exactly to their feat. It is necefiary for the two
valve-feats, and the ftuffing-box through the lid, to be made
precifely on a common centre, line, or axis ; and for this pur-

pofe, the upper part of the cylindrical box which contains

the valves is bored out correctly withinftde, and the conical

fockets in which the bell-metal feats for the valves are to be
placed, are bored at the fame time ; then the lid of the box
which has the ftuffing-box in it, being turned in the lathe,

with a fmall projection beneath its flauck to drop into the

top of the cylindrical box, it will be certain to apply itfelf

exactly in the centre of the box, and alio perpendicular, when
1 d tall down in its place, becaufe the under fur face

of the lid, and the upper furface of tin- Iteam-box, have been
accurately formed each of them concentric with, and per-

pendicular to, the axis of the valves ; but it is necefiary to

ufe great caution in applying packing between thefe two
furfaces, becaufe it will yield unequally, if the fcrews at one
fide are fcrewed down more forcibly than thofe on the other

fide, and thus put the t'uffing-box out of the perpendicular.

To prevent this, Mr. Murray makes the lid of the box with-

out any flanch, but it is exaftly fitted into a fmall recefs or
rebate, formed for it all round at the top of the Iteam-box, by
enlarging the diameter thereof a fmall quantity, as ftiewn in

Jig. 15. There is no packing applied to the joint, and it is

then certain that the lid of the box will come to its true

place. To prevent leakage, an iron ring is applied all

round with a packing beneath it to cover the joint ; and this

packing and ring being fcrewed down by four fcrews makes
it tight, and at the fame time keeps the lid fall ; but by re-

leafing the ring, the lid can be lifted out, and the valves with
it, to repair them. Mr. Murray's patent was fet afide by a
writ of fcire facias, at the inltance of Meffrs. Boulton and
Watt, who had previoufly praftifed fome things contained

in the patent ; but we believe Mr. Murray was the firft who
made valves in the manner reprefented in the figure.

In lmall engines, the machinery now employed for opening
and fhutting thefe four valves is different from Mr. Watt's
original engine, and much more fimple. The motion is

given by a rotative motion from the main axis of the fly-

wheel : a wheel is fixed on the axis of the fly-wheel, and
communicates motion by other wheel-work to a horizontal

axisf(PlateVH.Jigs. 4 and 5. ), upon which are two excentric

wheels, which open and fhut the valves alternately. Each of

the boxes may be confidered as being divided into three com-
partments by the two valves, and the fteam is always admitted

into the top of the upper box, where the upper fteam-valve is

fituated ; its ufe is to admit fteam which comes from the boiler

through the fleam-pipe into the middle compartment of the

box, which is the paliage, 14, communicating with the top

of the cylinder. In this compartment is the upper condenfing

valve h, which is moved by a rod pafling through the rod or

fpindle of the upper fleam-valve g : the valve h is for opening

a paffage from the top of the cylinder to the condanfer,

through the exhaufting-pipe 13. In the fame manner, the

upper valve, i, of the lower box is called the lower fleam-

valve, and is for the purpofe of admitting the fleam which
defcends through the pipe, 12, into the bottom of the cylin-

der, below the pifton. The valve k is for connecting the

bottom of the cylinder with the condenfer, and is therefore

called the lower condenfing valve.

The two rods, L, M, connect the four valves together in

pairs ; thus, the rod L has an arm projecting from it at

each end, one at its top, faftened to the ftem of the upper
condenfing valve, and the lower fleam-valve is connected

with it at its bottom ; it will confequently, when it is lifted

up by the excentric wheel, which is contained within an

opening in the rod, open thofe two valves, and, by caufing

a vacuum above the piiton, and a prellure of fteam beneath

it, will force it upwards to the top of the cylinder.

The rod M is connected with the upper fteam-valve at the

top, and with the lower condenfing valve at the bottom.

When it is lifted up by the excentric wheel, which works in

an opening in the rod, it admits fleam above the pifton, and

caufes a vacuum below, in which iituation the pifton will de-

fcend. One of the rods which connedt the valves muft be al-

lowed to defcend by its weight an inltant before the other is

lifted,
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lifted, otherwife the fleam will have a free paffage from the

boiler to tin condenfer, a fault which iscalled blowingthrough,

but is an operation praftifed everytime at fetting the engine to

work, .it' me at reft, for the purpoie of

expellinir the air from the condenfer. To blow through with

this enginei all the four valves mult he opened at once, which

is done by lifting up the two rods, L, M, both together.

Fig. 16. reprefents an ingenious form in which Mr. Mur-

ray makes the excentric movements for working the valves,

fo that they fhall move all at once, and not have the liberty

of returning until the proper time.

The excentric triangle, A B, has its fides formed by
arcs of circles : the axis of motion is made to coincide

exaftly with one of the angles, A, and the arc, B, is dc-

fcribed from that centre. The excentric triangle is included

within a parallel groove, C U, in an iron frame, in which it

exaftly tits, as in the figure. In this pofition, it 1 evident that

the frame is immoveable; it cannot afcend.becaufe the circular

part, B, bears againil the lower fide, D, of the groove ; nor

can it defcend, becaufe the angle, A, bears againlt the middle

of the upper fide C ; at the fame time, the excentric triangle

can move round a certain part ot a revolution before the rod

will be moved at all, and then it will rife all at once ; fo that

the middle of the lower fide of the groove, D, will bear againlt

the angle or centre of motion, A, and the upper fide, C, will

be borne by the are, B, of the excentric triangle.

Four-paffaged Coch.—Of late years, inttead of the four

valve-' invented by Mr. Watt, cocks and Aides have been

much ufed for alternately admitting the iteam into the cy-

linder above and below the pitlon : they have the advantage!

of (Implicit y and cheapnefs, as one cock or Aider is made to

anfwer the purpoie of the four valves.

What is called the four-paffaged cock is the mod readily

applied to practice. This is reprefented in PlateVW.fig. 6.

which is the cylinder of an engine made by Mr. John Dick-

fon, who crofted a great number exaftly the fame : the cy-

linder and its pifton, with the lid and ituffing-box for the rod,

are evident from infpeftion. The cylinder has a flanch or

projefting ring round it, a little below the middle, by which

it is held in a jacket or cafe of call-iron ccc, which is

conftantly fupphed with iteam from the boiler by the pipe? :

yyis a pipe, cad at the fame time with the cylinder, leading

from the top of it, and by a crooked paffagc to the cock E :

gg is another fimilar paffage from the bottom of the cylinder

to the cock, and entering it diametrically oppofite to the other

paffage: h is an opening, bringing (team from the jacket ccc,

by means of a fhort pipe, not feen in the figure, being be-

hind the cylinder, but call at the fame time with it, and

joining at bottom to the flanch, by which it is held in the

jacket. The bore of this fhort pipe is, however, conti d

through the flanch, and opens into the jacket ; and when
they are ferewed together, the (team has free accefs from the

boiler through the jacket into the fhort pipe, and from

thence into the paffage h, which advances horizontally

forwards, as reprefented by the dark circle h, Jig. 6, and

turns into the cock ; the fhort pipe has a thin circular vane

in i f , turning upon a pivot to form the throttle-valve, as we
have before defcribed.

When the fleam is not made to pafs through the jacket,

the circular paffage, h, may be confidered as the continuati in

of the (team-pipe coming immediately from the boiler ; and

then the throttle-valve is placed in iome part of the fame

pipe : pp is the pipe conveying the fleam away from the

cylinder to the condenfer, which is of the ordinary confl

tion. K is a handle fixed upon a fpindlc, on which is a

rack, turning a cog-wheel upon the end of the cock E ;

this rack is partly feen in the drawing, but the pinion is

concealed. There are two pins fixed upon the rod of the

air-pump, which take the handle K, a« they move up and
down, and thus turn the cock a portion of a turn each
time : there is alfo a lever fixed on the fpindle of the handle

K, the ends ot which Hop againlt the ends of a crooked
iteel-fprinsr ferewed to the iron frame fupporting the bear-

ings for the fpindle of the rack ; fothat the n 1 tion allowed

the handle, K, and the rack, will turn the cock
1 nevfourth ot a whole turn, but no more. N is a cock com-
municating (when open) from the jacket ccc to the pipe pp,
and thereby to the condenfer, for the purpoie of blowing
through at firit ftarting the engine. Now, fuppofe the

fleam (lowing through the (team-pipe, e, from the boiler,

it enters between the jacket, ccc, and the cylinder, pafles

through the (hort pipe and throttle-valve into the opening b,

thence through the 1
'

>

! paffage in the cock E, to the

pipe//, leading to the top of the cylinder, thus caufing the

piiton to defcend. The Iteam in the lower part of the cylinder

efcapes, by the pipe g, through the other paffage of the

cock E, and by the pipepp, into the condenlcr. When the

piiton arrives at the bottom of the cylinder, the pin on the air-

pump rod carries down the handle. K, which, with its rack aft-

ing in the pinion on the end of the cock E, turns it into the

pofition feen at Jig . 7. The operation is now reverfed, the

fleam enters from the jacket at h, through the cock E, and by
the pipe^f, into the bottom of the cylinder, forcing the piiton

to the top ; at the fame time the (team contained above the

piiton cfcapes through the opening JJ, and the cock E,
by the pipe pp, into the condenfer. When the pin on the

air-pump rod reaches the handle, K, in its afcent, it returns

the cock to the pofition at Jig. 6, when the operation is re-

peated.

Nothing can be more fimple, or appear more perfeft, than

this contrivance, which was originally ufed by Papin in hia

air-cylinders ; and Leupold, in his Theatrum Machinarum
Hydraulicarum, vol. ii. has fhewn the manner of its appli-

cation to a high-preffurc (team-engine.

In praftice it has feveral objections. The pipe leading

from the top and bottom of the cylinder to the cock is fo

much added to the volume of the cylinder, and the quantity

of Iteam which they contain mult be walled every ftroke

without any advantage ; but in the four valves, there is no
farther lofs tiian of the fmall quantity of lleam which is con-

tained in the paflages 14 and 15, PlateWW. fig. I. which

are purpofely made as narrow as they can be to admit the

fleam freely. Secondly : The paflages cannot conveniently

be made large enough to admit a full lupply of fleam, though
it fliould be underftood, that, in the other direftion, they are

three or four times as wide as they appear in the feftion,

In thefe engines the fleam is always wire-drawn in paff-

ing through thepallages; hence the lleam in the boiler mult

be made wronger than it is intended to be ufed in the cy-

linder, to which, however, there is no objection, as it gives it

fomethingoftheexpanlive aftion. Thirdly: Thefe cocks do

not wear equally, becaufe there is much lefs furface expofed

to friftion in the part where the paflages are ; and as the

furface which is interpofed between the paflages is fo fmall,

they leak immoderately from one paffage to the other, unlefs

the fitting of the cock is perfeft. For thefe rcafons, the

four-pafTaged cocks have been confined to fmall enpines, and

principally thofe which work with high-preffure Iteam, be-

caufe that will pafs through very fmall openings.

Mr. Bramah has made feveral (team-engines, in which he

employed a four-pan . on a conflruftion fomewhat
different from the above. The fleam from the boiler is

made to enter into a hollow at the large end of the cone

of
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of the cock, and to pafs away to the condenfer by a paffage

at the (mall end of the cone of the cock, which, by this

means, is always preffed into its feat .by the force of the

iteam afting upon a lurface equal to the fmall end of the

cock, from which the preffure is relieved. This keeps the

cock always tight ; and to prevent the moveable part from
being fixed fall by the preffure, the cone is made much more
obtufe than ulual. The paflages for the fleam between the

opening m will be open to the fteam-box, and the (team

will enter at the top of the cylinder, and catife the pifton

to deieend, while the fteam in the bottom of the cylinder

will rulh through the opening b, and by the connection

of the paffage o with n, it will pafs into the condeuler.

In this manner, by alternately moving the flide up and

down, this action is repeated, and the engine kept going.

In the figure of Mr. Murray's (mall engine ( Plate V 1 1 1 -

cock, and the top and bottom of the cylinder, are nearly the Jg. 4.) the excentnc circle B is plainly feen upon the axis

fame as inJig. 6. Mr. Bramah had a patent for this in 1802;
and another improvement was, that he made the cock to turn

continually the fame way round one-fourth at a time ; by
which means the fame effects are produced as by turning it

backwards and forwards, but the wear is rendered more
equable.

Mr. Maudflay has adopted in his engines a four-paflaged

cock, in which the ileam is made to prefs the cone into its

feat.

Sliding- Valves by Mr. Murray.— With a view of re-

medying the inconveniencies of the four-paflaged cock, the

fame effeft has been attained by a plate Aiding upon a flat

furface, in which the paflages are formed. A cylinder,

with a Aider upon this conftruftion, is reprefented in

Plate VII. Jig. 8. It is ufed by Mr. Murray in fmall

lleam-engines, and found to anfwer the purpofe extremely

well, from the fimplicity of its conftruftion, and its dura-

bility, but, above all, from not being fubjeft to wear or

get out of order. A A reprefent the cylinder, inclofed in

a calt-iron jacket, and furrounded with fteam : it is fur-

niftied with a pifton-lid, and ftuffing-box, for the rod to pafs

through in the ufual manner ; a is the paflage for the fteam

to enter the top of the cylinder ; and b, the paflage into the

bottom, to admit fteam below the pifton. The lleam is

conveyed from the boiler by the pipe B, partes through
the throttle-valve c, and into the fteam-box dd, from which
it is diftributed to the cylinder by its different paflages, as

required. This fteam-box is fcrewed by a flanch againll

the flat furface of a pipe D, extending from the top of the

cylinder to the bottom, and attached by dove-tailed joints

to the two necks, a, b, of the cylinder. In the flat furface

of the pipe D, there are three openings, m,n,o: the upper
one, m, communicates with the top of the cylinder, through
the paflage a ; the middle opening, n, communicates with

the condenfer by pafling out fideways to the eduftion-pipe,

as at the dark circle at^>; and the lower opening, 0, com-
municates with the bottom of the cylinder by the paffage b :

r is the Aider, made in the form of a box or cover, and

of the fly-wheel ; it operates exactly the fame as a fhort

crank, and has an iron frame or collar embracing it. By
this a motion backwards and forwards is communicated by
the rod B S to an axis, upon which are levers, giving motion

to the lever of the ieftor, which moves the Aiding-valve. The
whole of the engine is upon an excellent conftruftion : the

air-pump is worked by the rod R, at the outer end of the

beam.

In 1799, Mr. William Murdoch of Redruth, in Corn-

wall, obtained a patent for feveral improvements in fteam-

engines, amongft which is a fimple conftruftion of the

iteam-valve, or contrivance by which the iteam is diftri-

buted to the cylinder, or withdrawn from it at the

proper period.

This contrivance is a Aiding-valve, which performs all the

offices of the four valves which we have deicribed for the

double engine. Mr. Murdoch's patent has been adopted

by Meffrs. Watt and Boulton in moft of their fmall en-

gines, for many years pad ; and they have lately, with

fome alterations, introduced it into large engines. In

Plate VII. Jig. 9, A A is the (team-cylinder of the engine ;

B, the pifton, and C, the pifton-rod ; D is the upper open-

ing or lleam-way into the cylinder ; F is the fleam-cafe : in

this is applied the flidmg-tube, which performs the office of

all the four lleam-valves in the manner following. G G is a

femicylindrical fteam-pipe, (but which may be cylindric,

triangular, or of any convenient form,) communicating

with the fteam-cylinder both at its upper and lower open-

ings, and firmly fixed or connefted to the lteam-cafe, or

with the cylinder itfelf, where no fleam-cale is uled.

This tube has an opening, H, on its fide, with a regulat-

ing valve for the admiflion of ileam from the boiler ; and an-

other opening, I, at bottom, which leads to the condenfer.

At the top it is covered with a plate T, having a hole and

ftuffing-box to admit the fliding-rod K, whicli is jointed to,

or connected with, an inner moveable pipe or tube L M, open

at both ends. To one fide of the fliding-tube are affixed the

folid plates or valves L, M, intended to flide upon the plates

ground round its edges, fo as to fit exaftly flat againil the at D and E, and occafionally to cover and uncover the upper
furface of the fteam-pipe D, in which the three openings

are made, and which is ground alfo. Tiiis flide is moved
up and down by the fmall feftor /, afting in the teeth of a

rack, fixed to the back of the flide. The fpindle of the

feftor pall'es through a ftuffing-box in the fide of the fteam-

box, and is moved on the outfide by an excentric wheel on
the axis of the fly-wheel. The motion of the Aider r, up
and down, either connefts the openings of the two paflages

m and n, or the two openings « and 0. In the drawing, it

is reprefented as connecting the upper paffage m with n,

which leads to the condenfer, at the fame time leaving the

opening uncovered, to receive the fteam from the fteam-

box ; confequently the fteam enters below the pifton,

through the neck b, caufing it to rife, and efcapes from
the top of the cylinder through the neck a ; and by
the conneftion of the opening in with n, it paffes out at p
into the condenfer; Now if the flide is moved down, by
turning the feftor s, fo that the lower paffage is con-
nected with «, which leads to the condenfer, the top

and lower openings D and E of the cylinder. Oppofite to

thefe plates the remaining circumference of the tube, L M,
is furniflied with projeftions or flanches of brafs, or other

metal, with an interitice between them, to receive a pack-

ing of hemp, or other proper fubftance, which will per-

mit the tube, L M, to move up and down, fteam-tight,

in the fixed tube G G. There are openings provided in

the fteam-pipe G G, which are ftiut with plugs or plates,

fcrewed or otherwife fixed to it, which may be removed to

repair the packing.

When the fliding-tube, L M, is in the pofition fliewn in

the figure, the fteam entars through the fteam-pipe H, and

filling the interllices between the tteam-tube G G, and the

fliding-tube L M, paffes into the cylinder at the upper
opening D. As the lower opening, E, is open to the con-

denfer, a vacuum will be formed withinfide the fliding-tube

L, and alfo below the pillon, through the paffage E, which

is uncovered by the rife of the fliding-rod. In conlequence,

the pifton defcends ; and when it has got near the bottom

3 of
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of the cylinder, a bracket, attached to the top of the

pifton-rod C, ftrikes a projection upon the fliding-rod K,
and caufes the tube, L M, to defcend a fmall quantity in the

Aeam-pipe G. The Aiding parts, L, M, by this motion,

flide palt the openings D and E of the cylinder, fo as to

be beneath them ; and the llcam, which is above the pilton,

iffucs at the upper opening, and pafles down the infide of

the tube L M, into the condenftr. At the fame time, the

fteam continuing to pafs from the boiler through the pipe

H, and the lntcrftiee between the fteam-pipe and the

flidin^-pipe, enters the cylinder by the lower opening E,

and forces up the pifton and pifton-rod, with its bracket,

which, near the end of the afcending flroke, encounters

another projection of the fliding-rod K, and raifes the

tube, L M, into its former pofition of the figure. The
operations are then repeated. This is the plan ufed in

Meflrs. Watt and Boulton's bell-crank engine, and it is very

good, becaufe no (learn is loft, as in all other conftruttions,

where only one cock or Aider is ufed.

If the ftiding-plates, where they apply together, are made
of fleel, and hardened, they then wear extremely well.

In fGme of Meflrs. Watt and Boulton's lateft engines, they

have ufed limilar Aiders for large engines ; but, in this cafe,

they make the two Aiders feparate, being moved only by a

rod of communication : becaufe, if they were applied to a

ftrong moving pipe, there would not be fo gre3t a certainty

of their complete aftion, as the lead deviation of the two
Aiders at the top and bottom of the cylinder would caufe

a great leakage.

There are many other methods of diftri'outing the fteam

alternately to the top and bottom of the cylinder ; but

at we have defcribed thofe winch are brought to fuch a

degree of perfection as to be commonly ufed, it is unne-

ceAary to purfue the fubjeft any farther.

Regulation of the Velocity of an Engine.—This is a matter

of confiderable importance. The moft common method, as

we have noticed, is by the governor or revolving pendulum
;

but there are others which, in particular circumftances, are

ery applicable. One is to have a fmall pump worked
by the engine, and raiCng up water into a ciftern, from

which it runs out again in a conftant Itream. By this

means, the water will accumulate and rife in the ciftern, if

the engine works rapidly, fo as to pump more water into

the ciftern than will flow out of it in the fame time ; and, on
the other hand, the furface of the water will fink in the ciltern,

if the engine works flowly ; and a float being placed in the

ciftern, and connected with a wire to the throttle-valve, will

regulate the motion of the engine. See Regulator.
In 1805, Mr. Job Rider obtained a patent for improve-

ments in the fteam-engine. Thefe improvements confift,

firft, in lining the fteam-cylinder with a foft metal, of a fuf-

ficient thicknefs to admit of finiftung the infide of the cy-

linder of fuch metal, by drawing, boring, or otherwife ;

fecondly, in applying a hollow pifton-rod, anfwering the

purpofe of an edu&ion-pipe ; thirdly, in the order of open-

ing and ftiutting the valves ; and fourthly, in regulating

the fpeed of the engine by a pendulum. The nature of this

latter contrivance is very ingenious, and may perhaps be un-

derftood from the following defcription. Upon an horizontal

arbor, which we will denominate the main arbor, are placed

three wheels, a drum or barrel, and a pinion : one of thefe

wheels, that is to fay, the main wheel, is fitted by means
of a focket upon the main arbor, fo as to turn round upon
that arbor, and has teeth both upon the exterior and in-

terior periphery of its rim. Within the circle of the interior

cogs of this wheel a pinion is fixed to the arbor, its diameter

being one-third of the interior diameter of the main wheel

;
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and this pinion has teeth furrounding its convex furface. The
moveable barrel turns freely upon the main arbor; its dia-

meter is rather lefs than the exterior diameter of the main
wheel, and it carries a curd, with a weight hanging at its end,

acting like a clock-weight. Befides this, the ends of the

barrel are pierced with two orifices, each at about half the

exterior radius of the main wheel from the arbor; thefe holes

ferving as bullies or pivot-holes, wherein an arbor turns,

carrying a wheel, of which the diameter and number of
teeth are equal to thofe of the pinion : the latter wheel may
be called the barrel-pinion ; its teeth work in the teeth of
the pinion, and alfo in the interior teeth of the main wheel.

By thefe means, the barrel may be turned round upon the

main arbor, while the arbor itielf is turned by the pinion,

which is acted upon by the barrel-pinion, at the fame lime

that this pinion acts upon the interior teeth of the main
wheel. The external teeth of the main wheel turn the

pinion of a fcapement-wheel and pallets, nearly fimilar to

thofe in Graham's dead-beat. Near one end of the main
arbor there is a ratchet-wheel, and wheel and click ; and

near the other end a wheel, which is acted upon by an end-

lefs fcrew upon a horizontal fhaft, worked by the general

operation of the fteam-engine.

This arrangement fcrves to regulate the rate of the engine'*

motion ; for the turning of the worm-wheel, by the general

motion of the engine, caufes the weight to be raifed which

hangs to the cord that winds upon the barrel ; and this

weight is connected to one end of a lever, the other end of

which is attached to the fteam-valve in fuch a manner, that

the degree of opening of that valve depends upon the alti-

tude to which the weight is raifed. The aperture of this

valve is formed like an inverted cone ; and while t! is valve

(Tints and opens twice at every ftroke, the lever does not

prevent fuch opening and ftiutting, but merely limits the

extent of the opening by the fpnnging up of a rod con-

nected with it. By this contrivance it happens, that when
the weight is higheft, the valve is leaft opened ; and when
the weight is loweft, the valve is inoft opened. Hence it is

evident, that Aiould the engine wind up the weight, by
turning the worm fafter than the pendulum permits it to

defcend by the turning of the barrel, the aperture of the

valve will be contracted ; and vice -verfd. Little power is

loft by thefe means, and the fpeed of the engine can be ac-

curately regulated by properly adjufting the length of the

pendulum, and the numbers of teeth in the wheels and

pinions. As to the ratchet-wheel and click, their folc ufc

is to prevent the weight from drawing the line off the barrel,

when the worm-wheel is thrown out of gear. We have not

had an opportunity of feeing one of thefe machines at work,

but think it would operate very well.

Mr. Cartwright's Engine.— In giving the hiftory of Mr.

Watt's inventions, we mentioned that the condenfation by
external cold was one of his firft ideas, and given up, be-

caufe he found it better to employ injection. We have alfo

defcribed his fingle engine, in which the pifton rife3 in

vacuo. In 1797, Mr. Cartwright took out a patent for

improvements in the conftrudtion of fteam-engincs, in which

the condenfation is performed by the application of cold to

the external furface of the veffel containing the fteam.

The manner Mr. Cartwright effects this is by admitting

the fteam between two metal cylinders, lying one within the

other, and having cold water flowing through the inner

one, and furrounding the outer one. By thefe means, a

very thin body of fteam is expofed to the greateft poffible

furface of cold metal. By means of a valve in the pifton,

there is a conftant communication at all times between the

condenier and the cylinder, either above or below the pif-

P ton;
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ton ; fo that whether it afcends or defcends, the condenfa-

tion is always taking place, in the fame manner as Mr.
Watt's engines, where the piiton rifes in vacuo. lUit what
was probably efteemed one of the moit important circum-
ltances attending the mode of condenfation, was the oppor-
tunity it affords of fubllituting ardent fpirit, either wholly
or in part, in the place of water, for working the engine.

For as the fluid, with which it is worked, is made to cir-

culate through the engine without mixture or diminution,

the ufing alcohol, after the firll fupply, would be attended

with no very great expence ; on the contrary, the advan-

tage was expedited to be great, even equal to the faving

of half the fuel. If, indeed, the engine could be applied,

as Mr. Cartwright occaiionally purpofed, both as a me-
chanical power and as a ftill at the fame time, the whole
fuel would be faved.

Mr. Cartwright has been very attentive in fimplifying all

the other parts of the engine, his engine having only two
valves, and thofe are as nearly felf-afting as may be : in

confequence, the engine i3 rendered applicable to purpofes

requiring only a fmall power, and for which any other en-

gine would be too complicated and expenfive. See a figure

of Mr. Cartwright's engine, Plate V. Jig. 8, where a is the

cylinder, which is fupplied with fteam from the boiler

through the pipe b ; c is the pifton in the aft of going up
;

d is the eduftion-pipe that condufts the fteam into the con-

denfer <iv, which confilts of two cylinders, one within the

other, leaving a fmall fpace between them, into which the

fteam is admitted ; while the inner cylinder is filled with

cold water, and alfo the external cylinder furrounded by
the fame ; fo that, by this means, a very large furface of

fteam is expofed to the cold of the water, though no water

is fuffered to come in actual contaft with it.

To the bottom of the piiton c is attached a rod, with

another pifton e, working in the barrel d, which is in reality

the air-pump of the engine, and has a pipe, f, to the con-

denfer. When the pifton c arrives at the bottom of the

cylinder, a valve, r, which is in the pifton is opened, by its tail

preffing againil the bottom of the cylinder, which opens the

communication from above the pifton to the condenfer, while

the fpring if, fixed to the rod of the pifton, prefles down
the tail, and fhuts the fteam-valve r, which admits the fteam

from the boiler. The fteam therefore within the cylinder,

both above and below the pifton, being condenfed, runs

through the lower pipe, f, to the air-pump, and the piiton,

being relieved from all preflure, is drawn up in the cylinder

by the fly-wheel. The pifton e of the air-pump arriving

at the top of the barrel, in which it works at the fame time

with the working pifton c, draws the air from the condenfer,

and on its return at the next ftroke, prefles upon the con-

denfed water, fhut6 the valve f, and forces the water up the

pipe g, into the box h : the air which is difengaged from the

water rifes to the top of the box, and by its elafticity forces

the water through the pipe i, which carries it back again to

the boiler. When the air accumulates in the box to fuch a

degree as to deprefs the water, the ball-cock falls with it, and
opens a valve in the top of the box, which fuffers fome of

the air to efcape.

When the piiton arrives at the top of the cylinder, it

prefles up the fteam-valve t, which admits the fteam again

from the boiler, to force it down as before ; and the valve, r,

in the pifton (huts by preffing up beneath the top of the cy-

linder. The preflure of the fteam is now above the pifton,

and a vacuum beneath ; the pifton therefore defcends, and

when at the bottom, fhuts the fteam-valve /, and opens the

valve, r, in the pifton.

When all the fteam in the upper part of the cylinder is

2

condenfed, the motion of the fly attached to the machine
bring? the pifton up again, its valves now remaining (hut by
their weight.

/ and m are two cranks, upon whofe axes are two equal
cog-wheels working in each other, for the purpofe of con-
verting the perpendicular motion of the pillon-rod into a
rotatory motion for working the machinery attached to it.

As it is evident, from its conllruftion, that the whole o*

the fteam is brought back again into the boiler, it affords

the means of employing ardent fpirit inftead of water, and
thus faving a great deal of fuel.

Cartwright's Metallic Pi/Ion.—-The mod valuable part of
this engine is in the conitruftion of the piiton, which Mr.
C. made wholly of metal, fo as by means of fprings to fit

the cylinder very exaftly.

This not only faves the expence and trouble of pack-
ing, which mult be frequently renewed in all other en-

gines, but alfo a great deal of fteam, on account of the
more accurate fitting of the piiton. This pifton is made
in the following manner : Two metal rings are ground, by
means well known to good mechanics, into the cylinder, fo

as to fit it as perfectly as art and induftry can make them ;

that i3 fo well, that no fteam can pafs between them and the
cylinder : their upper and under fides are alfo ground per-
fectly flat, and applied one upon the other. Though
not abfolutely neceflary, for greater fecurity two other
rings are fitted to the infide of thele. On the upper rings

is placed a plate of metal, alfo ground perfectly flat, and of
fuch a diameter as almolt to fit the cylinder. A fimilar flat

plate is placed below the under ring ; and the two plates,

with the rings between, are attached firmly to each other by
means of the pifton-rod that pafles through them, and they
thus form a (hell, in which the other rings are contained.

It is plain then, fuppofing neither the outfide rings nor
the cylinder are able to wear one another, that fuch a pifton

would remain fteam-tight ; but as conftant friction muft in-

evitably tend to enlarge the cylinder, and diminifh the diame-
ter of the rings, the pifton, after fome time, would ceafe t»
fit, if a contrivance had not been made to remedy the evil.

The rings are each of them cut into three pieces, and in cut-
ting them, fuch a portion of the metal is taken away as to
leave room to introduce, between two of the pieces, a fpring

in form of the letter V, the open end of which is placed
outwards, almolt dole to the circumference ; by which means
the two pieces againft which the two fides of the fpring aft

are preffed, in the dirtftion of the circumference, againft the

ends of the third piece ; fo that the three pieces are thus
kept fo uniformly in contact with the cylinder, that the

longer the machine is worked the better the rings muft fit.

To prevent fteam pafling through the cuts in the rings,

the folid parts of the upper rings are made to fall upon the
divilions and fprings of the under ©nea, fo as to form a break
joint.

The ftuffing-box round the pifton-rod was propofed to

be done in the fame manner.

The metallic piiton has been found advantageous, and Mr.
Woolf ufes it in his engines, which is the greatell trial of

a piiton, becaufe of the rarity of the fteam. Plate VII.
Jigs, to and 1 1, reprefent a pifton of a four-horfe engine,

which was made by Meflrs. Lloyd and Oftel. A is the

piiton-rod, and BCC the folid metal of the pifton, firmly fit-

ted and keyed to it : the lower edge, C, of the plate, B, is made
very nearly to fit to the cylinder ; but for the aftual fitting,

dependence is placed on the four rings, D, fitted one upon
another, and each divided into four fegments, as fhewn

byJig. io. The interior furface of thefe rings is made rather

conical, and a fecond fet of fmaller rings, £, is accurately

fitted
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fitted \»"thinfide of them. Thefe rings are divided, like the

fbrmer, each into four fe| -.lents, and the fprin rs are applied

behind them, as (hewn in fy. 10, in a better manner than the

original, winch were like the .eite: V. E E is i he cover-plate,

which is fcrewed o; over all the fegments, to confine them :

it preffes down the interior rings into the exterior, and the

contact between them being by a conical furface, the effect

i* to fpread the miter rings a fmall quantity, and erlarge

them till they exactly till the cylinder. The dark mark be-

neath the lowermolt interior ring E, is a piece of felt or

paltcboard, which fu (tains the rings, and prevents them from

defcending, except when the ferews are tightened, or the

rings would expand with too much force into the cy-

linder.

Woolf's improved Piflon.—The common method of packing

the piiton of a tleam-engine with hemp, will be fo well under-

stood after what we have faid, that a particular defcription

of it in this place is not neceffary ; fuffice it to fay, that the

hollow part round the piiton is fi'led vith rounds of hemp,

loofely twilled into a foft rope, which is preffed into a

pretty compact form by a ring, and worked down by
ferews diltributed round the ring, which work into the body

of the pillon ; by this means the pack'ng is made to fill the

diameter of the cylinder pretty cl< jly, and to prevent, while

the packing remains found, a: y lleam from palling between

the piiton and the cylinder. I the ufual method, whenever

the piiton, by continued working, becomes too eafy, and

fo occafions a walte of (team, it is neceffary to take off the

top of the cylinder, even when frefl: hemp or packing is not

wanted, merely to get at the ferews, which ferve to force

the upper ring nearer to the bottom of the piilon, by which

means the packing is forced outwards againlt the fide of the

cylinder.

Thii being heavy laborious work, it is generally deferred,

by the man that attends the engine, as long as the engine

can poflibly be made to work without taking this trouble ;

and in confequence of this neglect, a great and unneceffary

walte of (team is occafioned, and a walte of fuel in pro-

portion.

Mr. Woolf's improvement on the pifton is fuch as to

enable the engine-man to tighten the piiton, without the

neceflity of taking off the cover of the cylinder, except

when new packing becomes neceffary. He accomplishes

this by either of the two following methods. He fattens

on the head of each of the ferews a fmall cog-wheel, c, c, c, c,

(Plate VW.Jigs. 12 and 13.) which wheels are all conne&ed
with each other by means of a central wheel d d, which

works loofe upon the pillon-rod in fuch a manner, that if

any one of the fmall wheels and its fcrew be turned, it turns

the central wheel, and the latter turns all the other three

wheels and ferews. That one which is to be firft turned

is furniihed with a projecting fquare heady, which rifes up
into a recefs in the cover of the cylinder. This recefs is

furmounted by a cap or bonnet, which being eafily taken off,

and as eafily put again in its place, there is little difficulty in

fcrewing down the packing at any time, by applying a key
to the fquare head of this fcrew. The parts are fo clearly

expreffed in the plates, that no farther defcription is neceffary

to make any perfon comprehend it.

Mr. Woolf contrived another method for fmall piftoni,

which is fimilar in principle, but a little different in conftruc-

tion. Inftead of having feveral fcrew3, all worked down by
one motion, there is in this but one fcrew, and that one is

cut upon the pilton»rod itfelf j on this is placed a wheel of

a convenient diameter, the centre of which is furniihed with

a female-fcrew. This wheel is turned round, ». e. fcrewed

down by means of a pinion, which is furniihed with a fquare

projecting head, rifing into a recefs of the kind already de=

fcribed. The upper ring of the pifton is prevented from
turning with the wheel by means of two Heady pins.

High-PreJJure Steam-Engine.—The operation of the high-

preffurc Iteam-engine is effected folely by the expanfive force

of lleam, which is not condenf.il in the manner of the at-

mofpheric or Watt's engine. The (team being railed in the

boiler, and heated far beyond the boiling point, is made to

acquire a great expanfive force, and exert an immenfe pref-

fure to efcape from any veflel in which it is confined, even as

great as four or five times the preffure of the atmofphere.

This (team being allowed to enter into one end of a cylin-

der, while the other end of the fame communicates with the

open air, it will exert a force upon the pifton of the cylin-

der, and move it from one end to the other. This is the

principle of the high-preffure engine, which has been much
introduced of late, on account of fome advantages which
it pofleffes in particular lituations over other engines : firft.

from thefimplicityof itsconltruftion andcheapnefs ; lecondly,

the fmall fpace which it occupies; thirdly, its requiring no con-

denling water, which in fome fituations is very difficult to

procure, and in one inftance is altogether impracticable, viz.

for drawing of carriages, for which purpofe this engine has

been fuccefsfully ufed. To fet againlt thefe advantages, the

high-preffure engines are extremely liable to blow up, if

not attended very carefully, for they are frequently worked
with a preffure of from fixty to eighty pounds on the fquare

inch. Thefe engines require a greater quantity of coals, in

proportion to the force exerted, than the engines of Mr.
Watt, and confequently are not worked with advantage in a

fituati n where coals are dear.

The firft application of high-preffure fteam to an engine,

is what we find defcribed in 1724, by Leupold, in his Thea-
trum Machinarum Hydraulicarum, vol. ii. p. 93. He af-

cribes the invention to Papin, on account of his having given

him the idea of applying the expanfive force of fteam for

the purpofe of railing water, and alfo becaufe he took the

construction of the four-paffaged cock, to communicate alter-

nately with two cylinders, from Papin's air-machine, which
has been defcribed in the former part of this article. The
engine defcribed by Leupold confifts of two fingle cylinders,

placed at fome diltance from each other, with a pifton fitted

to each, and applied to two feparate beams, which at the

oppofite ends work two forcing-pumps. Between the two
cylinders is the four-paffaged cock, the fame as defcribed in

Plate VII. Steam-Engine, jig. 6, for admitting the fteam

from the boiler alternately into the bottom of each cylinder,

or allowing it to efcape from the cylinders into the air. The
boiler is fituated beneath the two cylinders, and communi-
cates with the cock by a (hort upright pipe. The action of

this engine is very fimple : the fteam being raifed very ftrong

in the boiler, is allowed to enter through the cock into the

bottom of one of the cylinders, at the fame time that the

air or fteam efcapes from the bottom of the other, through
the other paffage of the cock into the open air. In this way,
the preffure of the fteam caufes the afcent of the firft-raen-

tioned pifton, and the other defcends by its counter-weight.

By turning the cock round one-fourth, the operation is re-

verfed, fo that the fteam enters the bottom of the fecond

cylinder, and the fteam which was contained in the firft

efcapes through the paffage ef the cock into the air.

The next propofal for a high-preffure engine is Mr.
Watt's patent of 1769. See the fourth particular of hia

fpecification, which we have given, but we do not know that

he ever pradifed it, finding his own invention fo much
fuperior.

The high-preffure engines at prefent in ufe were intro-

duced by Mr. Trevethick, in conjunction with Mr. Vivian,

who obtained a patent for the fame in 1802 : this was prin-

P 3 cipally
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j-jpally for their application of the engine to the purpofe of

driving of carriages upon rail-roads.

This engine containing no material parts which are not

ufed in other engines, and before defcribed, it may be ex-

plained without a drawing. The boiler confitts of a large

cylinder (if call iron, made very (Irong, and placed with its

axis horizontally upon fhort feet or pillars of call iron : the

boiler has a flanch at one of its ends, to fcrew on the end or

cover, which has the requifite openings tor the fire-door, the

man-hole, the exit for the fmoke, and the gauge-cocks.

The lire is contained within the boiler, in a cylindrical tube

of wrought iron, which is. furroundcd with water on all fides,

in the fame manner as the fire in Mr. Smeaton's portable en-

gines, of which we have given the deicriptiun ; but there is

a little difference in the application : one end of this tube is

flanthed to the end or cover of the boiler, and is divided into

two parts, by having the fire-grate extended acrofs it : the

fire-door clofes the opening in the upper half, which is the

fire-place, the lower half forming the a(h-pit : the tube ex-

tends nearly to the end of the boiler, where it is reduced in

fize, then doubles, and returns back in a direction parallel to

the firft tube or fire-place to form the flue or chimney, till

it arrives at the end or cover of the boiler, through which

it pafles at the fide of the fire-door, and a flue is then con-

ducted from it into the chimney, to carry off the fmoke.

At the part where the flue enters the chimney is a fmall

door, to remove any foot that may have accumulated. On
the top of the boiler is a fafety-valve, kept down by a lever

and weight, to allow the fleam to efcape in cale it becomes

foflrong as to endanger tlieburflingof the boiler. The (team-

cylinder Hands in a perpendicular direction, and is inclofed

within the boiler, except a few inches of its upper end, at

which the four-paflaged cock is fituated,and the flanch which

fcrews on the lid, with the (luffing box for the pifton-rod to

pafs through. The boiler has a projecting neck, into which

the cylinder is received, and it is fattened in its place by a

flanch round the upper end of the neck of the boiler,

which is united by fcrews to a flanch projecting from the

cylinder at about one-third from its top flanch. The
upper end of the pifton-rod is faftened to the middle of a

crofs-bar, which is placed in a direction at right angles to

the length of the boiler, and guided in its afcending and de-

fending vertical motion, by Aiding upon two perpendicular

iron rods, fixed to the boiler, parallel to each other, being

connected together at top, and firmly fupported there

by two diagonal (lays, extending from the other end of the

boiler, and fecured to the flanch, which fcrews on the end

of the boiler. At the ends of the crofs-bar of the pifton-rod

the two connecting rod6 are jointed, and the lower ends of

them are connected with two cranks, fixed upon an axis, ex-

tending acrofs beneath the boiler, and under the centre of

the cylinder : the axis is fupported in bearings made in the

legs which fupport the boiler, and the fly-wheel is fixed in

it. One of the cranks is formed by a pin which is fixed into

the arm of the fly-wheel, at the fame radius as the oppofite

crank. The fly-wheel is fituated clofe to the fide of the

boiler, and the pin for the other crank is fixed into the arm
ef a large cog-wheel, fixed on the axis of the fly-wheel,

at the oppofite fide of the boiler. This cog-wheel com-
municates the power of the engine to other cog-wheels.

As the pifton is alternately forced up and down by the pref-

fure of the fteam, it carries the crofs-bar with it, and by
the connecting rod turns the two cranks, together with the

fly-wheel and cog-wheel.

It now remains to fhew the means by which the fteam

is brought to aft alternately on different fides of the

pifton. On one fide of the cylinder, juft above the

flanch which fixes it into the boiler, and beneath the top

10

flanch, which faftens down its lid, is a protuberance of call

iron, to contain the four pafiages and tlw cock, fimilar to
that fliewn in Jigs. 6 and 7. One paflage rifes directly from
the boiler, and brings fteam to the cock at one fide, to be
diftributed either to the top or bottom of the cyhiidf-r, ac-

cording to the pofition in which the cock (lands. A (econd

paflage rifes from the upper fide of the cock, and proceeds to

the top of the cylinder, for admitting fteam above the pifton.

The third paflage from the under fide of the cock connect*

with the bottom of the cylinder by a pipe calt clofe to the

fide thereof, and defcendiug to the bottom. The fourth

paflage from the cock is on the oppofite fide to where the

fteam enters from the boiler, and this paflage is open to the

wafle-pipe, which carries the fteam into the external air, and
allows it to efcape after it has palled through the engine.

Now fuppofe the paflage leading to the top of the cylinder,

and that one which brings fteam, are from the boiler to be
connected with the cock, and the paffage from the bottom of
the cylinder to be connected with the wafte-pipe, the lteam

will enter above the pilton, and force it down, at the fame
time that the fteam in the bottom of the cylinder will

efcape by the connection of the wafte-pipe with the open
air.

When the pifton arrives at the bottom of the ftroke, the

cock is turned one quarter round, by means of a rod jointed

to the crofs-ba-r of the pifton-rod, and defcending perpendi-

cularly, being guided at bottom by pafling through a piece of
iron fcrewed to the flanch of the cylinder : this rod has two
pins projefting from it, which move the handle of the cock
up and down alternately ; by this the cock is turned on the

completion of the defcendiug llroke, fo that the paflage to
the bottom of the cylinder is connected with the boiler, and
that from the top with the open air : the fteam in confe-

queace enter> below the pifton, and torces it up, pafling out

from the upper part of the cylinder into the open air at

the lame time. In this manner the motion of the engine is

kept up by the pins alternately turning the cock, firft at the

top of the ftroke, and then at the bottom.

The boiler is fupplied with water, as fad as it evaporates,by
means of a fmall force-pump worked by the engine ; but as it

would be a- great lofs of heat to inject cold water at once
into the boiler, it is firft rendered nearly or quite boiling by
a very fimple contrivance. The wa'.le-pipe, which conveys

the fteam away from the cylinder after having performed its

office, is inclofed within an external pipe or jacket, leaving

a fpace of about an inch all round ; through this fpace the

cold water is forced to enter at one end by the lmall force-

pump, and the boiler is fupplied with water by a branch
from its other extremity. By thus carrying the water fome
diflance in contact with the hot wafte-pipe, through which
the fteam pafles, it is heated, and a conliderable quantity of
heat is faved, which would otherwife be loft.

The velocity of the engine is regulated, or its motion can be
entirely ftopt,'if required, by a cock fituated in the firft paflage

from the boiler to the four-paflaged cock, fo as to regulate the

paflage between the boiler ar.d the cock . The handle of this

cock may be connected with a governor, fimilar to thofe

ufed in other engines. The conitructioB of the four paflages

and cock is exactly fimilar to what is reprefented inJig. 6.

Plate VII., except that it is placed near the top of the cy-

linder, becaufe all the lower part of ,the cylinder is con-

tained in the boiler, and alio that the axis of the cock is di-

rected to the centre of the cylider. High-preflure engines

have been fometimes made with beams and parallel levers ;

but more frequently the cylinders have been placed hori-

zontally, and the pifton-rod jointed at once to the connect-

ing rod.

Several very terrible accidents have occurred from the

burning
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burfting of high-preffure boiler?, either from their being

made too weak to refill the force they are intended to bear,

or from fome mismanagement, as loading the fafety-valve too

much. Some years ago, an engine that was employed to

drain water from the tide-mills, while building between

Woolwich and Greenwich, was blown up by overloading

the fafety-valve, when ieveral people were killed. Many
provifions have been made to guard again tt thefe accidents

by Mr. Trevethick, who full brought the high- prellure en-

gines into ufe : at tirlt he propofed incloliuo the laiety-vaWe

in fuch a manner, that no one could get aecels to it to increafe

the had beyond what was intended to be employed. Se-

condly, he drilled a hole in the boiler, which he plugged up

with lead, at fuch a height from the bottom, that the

boiler could never boil dry without expiring the lead to be

melted, ?nd confequently making an opening for the fleam

to efcape. This contrivance is calculated to prevent the

boiler being burft by luddenly forcing water into it, when it

has been allowed by carelelsnefs to boil dry, and become red-

hot. A metal pluir fhould always be riretttd into fuch a

boiler. The plug ihould be made of fuch a compofition of

the fufible metal, that it will melt whenever the contents of

the boiler attain that degree ot heat which produces (team

of a da'-gerous elalticity. Another precaution which mould

always be taken, is to have two fafety-valves fixed in different

part6 of the boiler ; fo that if by any accident one of

them becomes fixed fall in its feat by mil or other means,

the other will be in a flate to aft, thereby diminifhing

the chance of an accident to half; and the larger thele

lafetv-valves are made, the more certainly they will operate.

The mercurial ileam-gauge ufed in moll engines is a long

curved tube, or inverted fiphon, in which the mercury

rifes by the force of the lleam, and indicates the

preffure. If this kind of fleam-gauge is applied to the

high-preffure engine, it requires a very long tube, which

is an additional fecurity againfl the burlting of the boiler,

becaufe the mercury will be blown out of the tube,

and permit the fleam to efcape when the prefTure is too

sreat -

Before the boiler of a high-prefiure engine is fet to work,

it fhould be proved effectually, firlt by drilling fmall holes

through it at different places, to actually meafure the thick-

nefs of the metal, and afcertain that it is equal throughout ; and

then it mould be proved by injecting water into it, until the

preffure lifts the fafety-valve, when loaded confiderably more
than it is intended to be when the engine is fet to work ; but

this proof fhould not be too fevere, becaufe the metal may
be weakened, although it is not burll, by the proof; and, m
confequence, may afterwards buril with a much lefj prellure

of fleam. At the fame time, the engineer who undertakes

to make thefe engines, fhould fully inform himfeif of the

real Itrength of metal boilers of determinate thickneffes,

which could be eafily done, without danger, by injecting

water into the boilers until they actually buril. We do not

know if fuch experiments have ever been made ; and in thofe

boilers which have been burft by the explofion of lleam, the

prellure at the moment of the accident has not been known.
We have an account of a trial of a fmall high-prefiure en-

gine made in 1804, in Wales, to afcertain its powers to raife

water : the cylinder was 8 inches in diameter, and 4^ feet

ftroke ; it worked a pump 18^ inches in diameter, and

45 feet ltroke, which raifed water 28 feet high It worked
at the rate of 18 ftrokes per minute, and confumed about

80 lbs. of coals per hour : this, when reduced, is about 17^
million pounds raifed one foot high for each bufhel. Thus,

the weight of the column is 3266 lbs. for the area of the

pump (18.5 x 18.5 = 342-25 x -7854 = ) 268.8 fquare

inches x .434^. = 1 16' lbs. the weight for every foot of
the column x 28 feet =. 3266.5 lbs. the total weight of the
column. The motion of the pilton per minute is (4^ x
18 ) Si feet, or 4860 feet per hour x 3266 5 lbs. =
15,875, i6olbs. raifed one foot high per hour. The coals
confumed in the hour is So lbs. ; therefore fay, as 80 lbs. :

1 5»^75> l6° lb>^. :: 88 lbs. : 17,462,676 lbs., the number of
pounds raifed one foot high for each bufhel of coals. The
area of the pilton is (8 x 8 = 64 x .7854 =) 505 fquare
inches, and the load 3266.5 -r 50^ = 65 lbs. prellure per
fquare inch on the furface of the pillon.

JSLinuJafturc of Steam-Engines .— The great demand for

thefe machines, which has taken place fince their value has
been fo fully underltood, has occasioned them to be manu-
factured in the large way by feveral engineers, who adopt
the fame fyftcm as is purfued in making of watches and
clocks, viz. that of having workmen inftruCted in making
the feparate parts, and employing machines and tools for

every operation which admits of fuch aid. The firlt of
thefe manufactories is that of Meffrs. Watt and Boulton, at

Soho, near Birmingham, fons of the inventor and his alio-

ciate, who eltablifhed the manufactory about 1775 ; and
until the expiration of Mr. Watt's patent in 1800, it was
the only place where his engines were made. It has cor>
tinued ever fince to furnifh the greatell proportion of engines,

as well for this country as abroad. There are now other
manufacturers who approach the original in the beauty and
perfection of the workmanfhip.

Since the expiration of the patent, there has been a total

change in the manner of conllruCting and putting together
every part of the engine, and many advantageous improve-
ments have been made, as far as refpeCts the durability and
accurate performance of the machine ; though nothing, ex-
cept the fecond cylinder of Hornblower and Woolf, has beers

added to Mr. Watt's engine fince he firlt brought it to a
ftandard, by which its powers are at all increafed, with
refpeCl to the confumption of fuel, but rather the contrary.

At the firil eftablifhment of thefe manufactories, on the ex-

piration of Mr. Watt's patent, many ingenious mechanics
attempted to improve the itruCture of the machine, and the

records of the patent office contain more upon this fubjeCl,

than any other. All kinds of parallel motions have beem
tried ; cylinders have been inverted, placed horizontally, made
of long and fliort proportions; large air-pumps have beers

ufed ; and for the minor parts, fuch as valves, and the ma-
chinery for adtuating them, fcarcely two following engines

were made alike for many years, until by, the refult of a
valt deal of invention and experience, thole methods whichi

we have defenbed became fettled into ellablifhed forms; but
none of them are fupenor to the original of Mr. Watt's.
Ref peCting parallel motions, and the proportions of the parts,

no methods hare been found fo good as the original engine;

and we accordingly find, that all the molt eftablifhed and ex-
perienced manufacturers make engines which are not altered

in any great feature from Mr. Watt's original engine, with
a beam and parallel motion aCting on a fimple crank ; and
they give them all the advantages which can be derived from
fuperior workman (hip, and improved methods of putting the

parts together, which experience has pointed out.

Meffrs. Fenton, Murray, and Wood, of Leeds, Yorkfhire,

are the manufacturer* of the moil eftablifhed reputation after

Meffrs. Watt and Baulton. The engines they fend out
cannot be excelled in beauty and perfection of workman-
fhip, and they perforin as well as any others. Their fac-

tory at Leeds is very extenfive, and provided with every

convenience for making all the parts of the engine in the

belt manner, and with the leaft labour. They have three

fteam-
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(team-engines in the works, one for boring cylinders, and turn -

ing large lathes ; a fecond for turning fmall lathes, grinding,

drilling the centres of wheels, tapping fcrews, &c, and for

blowing the furnaces of the foundery ; and a third engine for

working a great forge hammer, by which the heavy wrought
iron work is forged. The boring machines for cylinders,

of which they have three in number, are very capital, as by
an ingenious movement, invented by Mr. Murray, for draw-
ing the borer through the cylinder, it is made to advance
regularly from one end to the other, without any interrup-

tion. Thefe machines arc worked by a feparate fteam-engine,

which is never Hopped during the operation of boring a

cylinder through, as it is found to make a fenfible mark or

ring if the motion is (topped. The belt means are alfo taken

to prevent the cylinder from changing its figure by its

weight, or by the preli'ure of the parts which hold it in its

pofitiun. The whole of the factory is lighted by gas lights

in winter time. The boilers are manufactured by the aid of

feveral machines to cut out the plate, pierce the holes,

and bend the joints. Before any of the (mailer engines are

fent away, all the parts are put together in a building on
purpofe, where there are boilers fixed and they are a&ually
tried, to infure that every part is perfett : they are then taken

to pieces, with marks and directions for putting them toge-

ther, and packed up for carriage, which is very eafy, as there

is a canal at the gates, which has communication by water

to^very part of England. For fuch engines as are too large

to be put to work at the fadtory, workmen are fent out with
them, to afliit and direft in fetting them to work.

In London, Mr. Maudflay has made many very excellent

(team-engines upon the plan reprefented in our fketch ; but
his belt engine, which is in the faw-mill at Woolwich, is

with a beam upon Mr. Watt's plan. He has lately made
a large engine for a (team-boat invented by Mr. Brunei,

which has two cylinders acting alternately upon different

cranks, formed upon the fame axis at right angles to each

other, fo that the motion is continued without a fly-wheel

:

one boiler is placed between the two cylinders, and one air-

pump and condenfer cxhauds them both. By this means a

powerful engine is contained in a fmall fpace, and is not

heavy to load the boat.

Some engineers of Manchelter make very good (team-

engines, chiefly for the great cotton-mills. At molt of the

iron furnaces in the country, (team-engines are now made,

and tome of them produce very capital engines, as at But-
terly in Derbyshire, Low Moor in Yorkfhire, and others.

Their workfhops are in general managed by engineers who
have been educated at Soho, or at Leeds. Mr. Woolf'i
engines are made in London by Mr. Edwards, and by him-

felf in Cornwall.

Rotative Steam-Engine.— The reciprocating motion of a

(team-engine has always been confidered as a great defec\

;

for though all irregularity of motion can be obviated by
connecting it with a fly-wheel, yet a great mafs of matter

mull always be kept in a conftant fucceflion of changes from
reit to motion; and the irregularities which this would pro-

duce, can only be governed by putting a great mafs of

matter in the fly-wheel, and caufing it to move with a rapid

motion, fo that its momentum or vis inertias fliall be vadly

greater than that of all the reciprocating parts together.

With a view of obviating this obje&ion, and of obtaining the

aftion of (team by more fimple machinery than a cylinder

and pilton, many attempts have been made to produce a

circular motion at once by the (team, It has been made to

blow on the vanes of a wheel of various forms, But the

rarity of (team is fuch, that even if none is condenfed by the

cold of the vanes, the impulfe is exceedingly feeble, and the

expence of (team, fo as to produce any ferviceable impulfe, if

enormous. Mr. Watt, among his firlt (peculations on
(team-engines, made fome attempts of this kind ; but he has
not given fuch a defcription of the valves for this purpofe,
as to enable an engineer to conllruft one of them. From
any guefs that we can form, we think the machine very
imperfe£t. One of Mr. Watt's firlt trials was uncom-
monly ingenious ; it confided of a drum, turning air-tight

within another, with cavities fo difpofed, that there was
a conftant and great predure urging it in one direction.

But no packing of the common kind could preferve it

air-tight with fufficient freedom of motion. He fucceeded
by immerfing it in mercury, or in an amalgam which re-

mained fluid in the heat of boiling water; but the continual

action of the heat and Itea.n, together with the friction,

foon oxydated the fluid, and rendered it ufelefs. He then
tried Parent's or Dr. Barker's mill, incloiing the arms in a

metal drum, which was immcrfed in cold water. The (team
ruffled rapidly along the pipe which was the axis, and it was
hoped that a great re-ac\ion would have been exerted at the
ends of the arms ; but it was almoit nothing. The reafon

feems to be, that the greateft part of the (team was con-
denfed in the cold arms. It was then tried in a drum kept
boiling hot ; but the impulfe was very fmall, in comparifon
with the expence of (team : this mult be the cafe.

Mr. Watt has defcribed in his fpecification of 1782,
lodged at the patent office, fome more perfect contrivance*

for producing a circular motion by the immediate a&ion of
the (team. One of thefe produces alternate motion upon a
centre, and is analogous to the double engine } another pro-

duces a continued motion. See his firlt fpecification of 1769.
We do not find that Mr. Watt has ever erected a con-

tinuous circular engine : he has doubtlefs found all his at-

tempts inferior to the reciprocating engine with a fly. A
very crude fcheme of this kind may be feen in the Tranf-
a&ions of the Royal Society of Dublin, 1787.

Mr. Cartwright, in apatent of 1 797, propofes fome improve-
ment of Mr. Watt's rotative engine, but it was never brought
into ufe. Mr. Jonathan Hornblower had a patent in 1 798 for

a rotative engine, which is the mod ingenious of all the fpe-

culations on this fubjeft, but too complicated to be earned
into execution ; and in 1805 he had another patent, for a
machine which is quite different from the former, and is in-

genious, but dill lefs likely than the firft to anfwer the in-

tended purpofe.

Mr. Samuel Clegg has made a rotative engine, the piftors

of which makes a complete revolution in a channel at a dif-

tance from the centre of motion. We have feen this engine

at work, which acted in a very regular manner, but we
think the friction mud be greater than that of a common
engine, although it gets rid of the reciprocation. Mr. Clegg
had a patent in 1809 for his invention.

Mr. Turner has lately obtained a patent for a rotatory

lleam-engine, the principleof which isthe fame as Mr. Clegg's,

but each of them has its peculiar advantages in the manner
of fitting up, and in the arrangements of its parts. Mr. Tur-
ner's is packed in all the moving parts with metallic pack-
ings indead of hemp, and we have been informed that his

engines operate very well, and without any fly-wheel. Mr.
Clegg's engine only requires a fmall fly at one part of its

movement. We think, that if ever rotative engines are

brought to perfection, it will be by fomething of the nature
of thefe two engines, which are the mod practicable, and pro.

mife greater probability of fuccefs than any before invented.

For the application to fteam-boats, and to the purpofe of
drawing carriages, or locomotive engines, as they are now
called, rotative engines would be fo advantageous, that they

wovM
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would be very ufeful, even though they fhould confume

rather more fuel than reciprocating engines of the fame

power, provided they were certain in their action.

Cementfar mating Joints in Steam-Engines. — In joining the

flinches of iron cylinders, and other parts of hydraulic and

fleam-engines, a llrong and durable cement is required. The
following are receipts for cements proper for fuch purpofes.

Mix boiled linfeed oil, litharge, red and white lead, together

to a proper confidence : this cement is to be applied on each

fide of a piece of flannel, previoufly lhaped to fit the joint,

and then ii.terpofed between the flanches, before they are

brought home to their place by the fcrews or other faitcnings

employed.which will make aclofe and durablejoint. The quan-

tities of the ingredients may be varied without inconvenience,

only talcing care not to make the mafs too thin with the oil.

It is difficult, in fome cafes, to make a good fitting of large

pieces of iron work at once, and this renders it neceflary

fometimes to join and feparate the pieces repeatedly, before

a proper adjultment is obtained. When this is expected, the

white lead ought to predominate in the mixture, as it dries

much flower than the red. A workman knowing this fact,

can exercife his own difcretion in regulating the quantities
;

but it is fafeit to have too much rati er than too little white

lead, as the durability of the cement is no way injured

thereby, only a longer time is required for it to dry and

harden. When the fitting will not admit of fo thicK a fub-

Itance as flainel being interpofed, linen may be fubftituted,

or even paper or thin pafteboard, the only reafon for em-
ploying any thing of the kind being the convenience of

handling. This cement anfwers well alfo for joining broken

ftones, however large. Citterns built of fquare ftones put to-

gether with this cement, will never leak or want any repairs:

in this cafe the ftones need not be entirely bedded in it, for

an inch or even lefs of the edges that are to lie next the

water need only be fo treated, and the reft of the joints may
be filled with good lime.

Another cement, which is preferable to the former for

withitanding the action of fteam, is compounded as follows :

Take two ounces of fal ammoniac, one ounce of flour of

fulphur, and 16 ounces of calt-iron filings or borings: mix
all well together by rubbing them in a mortar, and keep the

powder dry. When the cement is wanted for ufe, take one

part of the above powder, and 20 parts of clean iron borings,

or filings, and blend them intimately by grinding them in a

mortar: wet the compound with water, and when brought to

a convenient confidence, apply it to the joints with a wooden
or blunt iron fpatula.— By confidering the affinities of

thefe ingredients, thofe who are at all acquainted with che-

miftry, will be at no lofs to comprehend, that a degree of

action and re-action takes place among the ingredients, and

between them and the iron furfices, which at laft caufes the

whole to unite as one mafs : in fact, after a time, the mixture

and the furfaces of the flanches become a fpecies of pyrites,

holding a very large portion of iron, all the parts of which
cohere ftrongly together. Another cement of the fame kind

is made by mixing together two parts of flour of fulphur,

and one part of lal ammoniac, and making them into a ftifF

pafte with a little water. When the cement is wanted for

ufe, diffolve a portion of the above pafte in urine, or in water
rendered flightly acidulous} and to this fetation add a quan-

tity of turnings or borings fifted, to get rid of the gi offer

particles. This mixture, fpread upon or between the flanches

of iron pipes, or put into the interftices of other parts of iron

work, will in a little time become as hard as (lone.

Mr. Murray's Rulefor tie Weight of Fly- Wheels to Steam-

Engines.—Mr. Buchanan, in his valuable treatife on pro-

pelling veflels, printed at Glafgow in 18 16, gives the fol-

lowing rule, a* the reiult of Mr. Murray's long experience
in building engines.

Rule.—Multiply the number of horfe-power of the en-
gine by 2000, and divide it by the fquare of the intended
velocity of the circumference of the fly-wheel in feet per
fecond, the quotient will be the weight of the fly-wheel in

hundred weights.

Example.—To find the weight of a fly-wheel proper for

an engine of 20 horfes' power, fuppofing the fly-wheel to be
18 teet in diameter, and to make 22 revolutions per fecond :

wheel 18 feet diameter = 56 feet circumference x 22 revo-

lutions per minute = 1232 feet motion per minute 4- 60 =
205 feet motion per fecond for the motion of the circum-
ference of the fly-wheel. Then 205 feet per minute fquared
= 4205, and 20 hovfes' power x 2000 =^ 40COO -f- 420J= 90.4 cwt. of the wheel required.

Smoke-Burning Furnaces for Steam-Engines.—The great

quantity of fmoke which is thrown out by the furnaces of
fteam-engines, becomes a great annoyance in a town fuch as

Manchefter or Birmingham, where there are many engines
together. To avoid this, as well as from an idea of obtaining
a greater effect from the combuftion of the fmoke, many in-

ventors have been induced to contrive furnaces which (hall not
produce any fmoke. The black fmoke which is ufually dif-

charged at the top of the chimney,is, in fact, fo much good fuel,

which only wanted a fufficient heat, and the contact of frelh air,

to inflame it under the boiler. It is a fact well known, that the

flame which is often feen iffuing from the top of the chimnies
of founderies, furnaces, &c. has no exiftence except at the top
of the chimney ; for while it is afcending the flue, it is only
denfe, black fmoke, confiding of the azote of the atmo-
fpheric air which has palled through the fire, of hydrogen
gas, coal-tar, and carbonaceous matter ; and this fmuke is

of fuch a high temperature, that it only requires oxygen
to make it inflame inftantaneoufly : this it obtains from the

atmofpheric air, into which it defcends on ifluing from the

top of the chimney, and then prefents fuch appearances, as

would make a hafty obferver adopt the opinion that the flame

had afcended, in the (late of flame, from the fuel in the fur-

nace, through the whole height of the flue, up to the top
of the chimney ; but this is by no means the cafe, and a

confideration of this iimple fact will convince any perfon,

that it is not an incanfiderable proportion of the fuel that is

thus waited. Nor is this the only lofs fuftained ; a quantity

of heat is required, not merely to render fuch a portion of
the fuel volatile, but to give it a temperature fufficient t»

produce the fpontaneous inflammation at the top of the

chimney, of which we have taken notice. This muft be
furiiilhed at the expence of an extra and unneceffary quan-

tity of fuel.

The firlt of the fmoke-burning furnaces was Mr. Watt's
patent of 1 78 J. His method confifts in caufing the (moke,

or flame, of the frelh fuel, while pafling from the fire to

the flue or chimney, to pals, together with a current of frefh

air, through or among fuel which has already ceafed to

fmoke, or which is converted into coke, charcoal, or cinders,

and which is intenfely hot ; by which means the fmoke, and

groffer parts of the flame, by coming in clofe contact with

the intenfely hot fuel, and by being mixed with the current,

of frelh or unburnt air, will be confumed or converted into

heat, or into pure flame, free from fmoke. This invention

is put in practice, firlt, by (topping up every avenue or paf-

fage to the chimney or flues, except fuch as are left in the

interftices of that part of the fuel which is ignited ; fecondly,

by placing the frefh fuel above, or nearer to the external air,

than that which is burning, and already converted into coke

or charcoal ; thirdly, by conftruCting the lire-place in fuch

manner,
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manner, that the frefh atmorpheric air which animates the

fire, and the (moke or flame which rifes from the frefh

fuel at the hrlt application of the heat, mult pals downwards,

or laterally, fo as to pafs through the whole mafs of burn-

ing fuel, and ifl'uc from the interlaces of the burning fuel

at the molt remote part, or internal end of the fire-place,

to efcape into the flues or chimney. In fome cafes, after the

flame has palt through the burning fuel, it is made to pafs

up a very hot funnel, flue, or oven, before it comes to the

bottom of the boiler, by which means the fmoke is ftill

more effectually confumed.

This invention of Mr. Watt's has been very extenfively

praftifed ; but another plan, by Mr. Roberton of Glafgow,

has fince been found preferable : it is nearly on the fame

principle as Mr. Watt's. The opening through which the

fuel is introduced into the furnace is fhaped like a hopper,

and is made of call-iron, built into the brick-work of the

furnace. From the mouth, or entrance of the hopper, it

inclines downward to the place where the fire relts on the

bottom grate.

The coals in the mouth-piece, or hopper, anfwer the pur-

pofe of a fire-door ; and the principal point to be attended

to in the management of this furnaqe is, that the hopper

(hall be kept full of coal, either wholly or in part with

fmall coal, to prevent as much as pollible the air entering

by that paflage. The coals which are in the loweit end of

the hopper are brought to a (late of ignition by the heat

of the fire upon the bars, before they are forced upon the

bars to be burned.

Beneath the lower part of the hopper the furnace is pro-

vided with front bars, which ferve to admit air among the

fuel which lies upon the grate, and offer a ready mode of

forcing the ignited fuel, which has juft iflued from the lower

part of the hopper, back upon the fire-grate, where it is

completely confumed, and by thus forcing it back, a fpace

is made, into which frefh fuel falls from the lower part of

the hopper ; but all the fmoke which rifes from this frefh

fuel muft pafs through the burning fuel, which lies upon

the farther part of the grate, and is thus confumed. By
this arrangement, the fuel is brought into a (late of ignition

before it reaches the farther fide of the bottom grate, where

it is flopped by a nfirig bread of brick-work ; therefore,
,

any fmoke which is liberated from the raw coals in the

mouth-piece, mult pafs over thefe burning coals before it

can reach the flue of the chimney ; but this, though it

would caufe a large quantity of the fmoke to be burnt,

would not completely prevent the efcape and afcent of

fmoke up the chimney ; for it is not fufficient that the

fmoke (houkl be expoled to a heat fufficient to ignite it

before it efcapes ; as, unlefs a quantity of frefh air, able

to furnifh a fufficiency of oxygen for the combullion of the

fmoke, can be brought at the fame time in contact with

it, it will ftill efcape in an undecompofed (late.

The principal merit of Mr. Roberton's invention confifts in

a judicious admifiion of frefh air, in fuch a manner that it can

reach the fmoke without previoufly parting through the fire,

and parting with its oxygen in its paflage, and that it (hall

be in fuch quantity, as merely to caufe the fmoke to burn,

and not to cool the bottom of the boiler. Beneath the

upper fide of the mouth-piece, or hopper, which inclofes

the frefh fuel, and at the diltance of about three-fourths of

an inch from it, (this fpace being a little more or lefs, ac-

cording to the fize of the furnace,) is placed a call -iron

plate, which is above the hopper containing the fuel ; and

in the (pace between it and the top of the hopper is an

open ipace for the admifiion of a thin flream of air, which,

yufhing down through the opening, comes firft in contact

with that part of the fire which it giving out the greatell

part of the fmoke ; viz. the fuel that has been lalf intro-

duced from the lower end of the hopper upon the grate-
bars, mixes with the fmoke before it panes over the burning
fuel upon the interior part nf the grate-bars, where it is in

in a high Itate of combuflion : this enables the fmoke to
inflame completely. The quantity of air thus admitted
to pafs over the upper furface of the fuel newly introduced,
is a matter of importance to the complete aftion of the con-
trivance. The opening for air is regulated by a very fimple

contrivance. The plate which forms the upper fide of the
opening for the paflage of the air, reds at each end on a
itud, or pin, projecting from the cheeks of the mouth-piece,

or it is furnilhed at each end with a pivot, which works in

the cheeks. Thefe pins, or pivots, being placed about
half-way between the outfide and infide of the mouth-piece,
or hopper, by elevating or deprefiing the outer edge of
the plate, the opening for the admifiion of air between the

lower end of the hopper and the lower edge of this plate can
be diminifhed or enlarged. When that degree of opening
which produces the belt effefts is obtained, which is eafily

known by experiment, the plate is kept in its place by
means of a piece of iron introduced above it, and anfwering

the purpofe of a wedge. Thefe furnaces have been adopted
by many manufacturers at Leeds, Manchelter, and in

London, where many works have been indicated as a nuifance

for not having adopted the improvement ; the magiltrates

arguing, that though the welfare of the place required that

fuch inconveniencies fhould be fubmitted to while no pof-

fible remedy for them was known, the health and comfort
of the inhabitants equally demand, now that evil can be
done away, that fmoking furnaces fhould not be permitted

in the place. On this account, Mr. Roberton's furnace*

have been very much adopted ; but we have feldom feen

them in fuch order as to make any diminution in the fmoke,
which they will do completely, if the regulation of the

quantity of air is properly made.

A recent invention by Mr. John Cutler in iSij, is found

to burn the fmoke mofl perfectly in common fire-grates,

fuch as are ufed for warming apartments ; and we have feen

an experiment of thi. plan upon a fmall engine boiler, which
. feemed to promife great fuccefs in applying it on a larger

fcale ; but fuch trials have not yet been made, nor the belt

form of the apparatus fettled.

Mr. Cutler's invention confifts in applying beneath the

place in which the fire is to burn, a chamber or maga-
zine, which is made as clofe as can be on all fides, ex-

cept the top, and is of fufficient capacity to contain

within it a magazine of fuel, fufficient to fupply the

ccmbuftion for a whole day, or other required fpace of
time. The fire is made upon the top of the mafs of fuel

which is contained in the magazine, and there are no grate-

bars upon which the fire is to lay ; but inftead, the bars are

placed at the lide, in a doping direction, fo as to inclofe the

fire in a grating, which will admit fufficient air fideways to

fupply the combultion. The bottom of the magazine is

made moveable up and down in the chamber ; and by-

means of a rack and pinion, a fcrew, or fome other mecha-
nical power, the whole weight of coals contained in the

chamber can be railed up, and a portion will rife up int9

the grated part, where air is lupplied to it, fo that it can
burn ; tor the principle of this invention is to make the

magazine-chamber beneath fo clofe as to exclude the air

from it, fo that the fire cannot burn the fuel contained in it,

and to provide that part of the fire-place which is imme-
diately above the top of the chamber with a plentiful fupply

of air to burn the fuel. By means of the machinery, any
quantity
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quantity of fuel can be raifed up out of the maga

chamber to fupply the deficiency occafioned by the- corn-

bullion.

The manner in which it burns the fmoke, i< by <

it to pafs through the burning fuel which lies upon tin-

top of the mafs of coal contained in the magazine, becaufe

this burning fuel communicates fufficient heat down-

wards to make the fmoke rife from the fuel, and tin.

fmoke mull pafa through the fire above it ; but before the

fuel comes to be actually burned, the fmoke is fo far ex-

tracted, that the coal is in the Hate of coke.

The machinery by « inch the bottom plate of the maga-

zine and the fuel contained in it is railed up, is fimply an

axle, with chains winding upon it ; at leal! that is the con-

trivance which Mr. Cutler ufed in the fmall ltovcs for

warming apartments ; but what method will be found belt

on a large fcale, for its application to fleam-engines, remains

yet to be determined. We fhall give a more minute defcrip-

tion of this valuable invention under the article Stove.

The application of the Steam-Engine to propel Boats or Ships.

—This is one of the moll valuable applications of the

power of fteam, next to that of draining mines ; and though

propofed at a very early period, has been but lately

brought into ufe.

Captain Savery, in 1702, mentions the application of his

engine to a fhip, but gives no account of the manner of

carrying it into execution ;
probably he only intended it for

pumping out leakage-water.

Mr. Jonathan Hull's patent of 1736, for carrying vcffels

or Ihips into or out of any harbour, port, or river, againlt

wind or tide, or in a calm, is the firit idea of applying the

fteam-engine to the purpole of propelling veffels. The en-

gine of Newcomen was made to actuate a wheel placed in

a frame projecting fr m the head of the boat, and the oars

or paddles of the wheel were to itrike in the water, and

advance the bnat or veflel containing the engine, which

would draw after it the (hip or veflel that was to be

rowed into or out of the harbour. We have no account

of any actual trials made by Mr. Hull ; but befides his

patent, we have a (mall pamphlet, printed in 1737, with an

engraving.

The account which Mr. Buchanan gives of the intro-

duction of Iteam-boats in his treatife on propelling veffels,

is, that Mr. Miller of Dalfwinfon, who made many models

and experiments with a view to the improvement of naval

architecture, appears to have made the firlt attempt at

working a velTel with fteam. The veflel was double, with

the paddle-wheels in the middle : the experiment, however,

did not fucceed to his latisfaCtion.

About the year 1795, lord Stanhope conftruCted a vefTel,

which was tried in Greenland dock: the paddles were made
in the imitation of the feet of a duck, and were placed

under the quarters of the vellel, but the mechanifm did

not anfwer his lordfhip's expectation.

In the year 1801, Mr. Symington tried a veflel pro-

pelled by fteam on the Forth and Clyde luand Navigation,

but it was laid afide, on account of the injury which it

threatened to the banks of the canal, by the furge of

water which it made. It does not appear that he tried

this veflel on any river.

Mr. Symington's fleam-boat is (lightly defcribed in the

Journals of the Royal Inltitution for 1803, from which it ap-

pears, that the method employed by him tor making the con-

nection between the pifton and the water or rowing wheel,

was by placing the cylinder nearly in a horizontal pofition.

This is attended with feveral advantages : the ncceflity for a

beam is avoided, which has ever been a troublefome and

expenfive part of the common engine. The pilton is fup-
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ported in its pofition by frict ion-wheels, and communicates,
by means of a rod, with a crank connected with a wheel,
which gives a motion to the rowing-wheel fomewhat (lower
than iis own ; the water-whi ' irvmg at the fame time as
an addition to the fly. Tli fteam-engine differs but little

in its action from that improved by Mr. Watt ; there is,

however, an apparatus for opening and (hutting the cock
at pleafure, in order to reverfe the motion of the wheel ; ,

and put the boat back whenever it may be ncceffary. The
water-wheel is (ituatcd near the Hern, and in the middle of

1 readth of the boat, fo that it becomes neceffary to
have two rudders, connected together by rods, which are

moved by a winch near the head of the boat : by this means
the pcrfon who attends the engine is able to fleer alfo.

Another part of Mr. Symington's invention confided in

the application of Hampers at the head of the boat, for

the purpofe of breaking the ice on canals : thefe were to be
raifed in lucceflion by means of levers, the ends of which
were deprelled by the pins of wheels, turned by an axis com-
municating with the water-wheel. Mr. Symington dated,
in a calculation lie made, that a boat doing the work of twelve
horfes, could be built for eight or nine hundred pounds

;

and he had afcertained by experiment, that it would travel

at the rate of two miles and a half per hour. This is a very

(low motion, compared with the prefent (team-boats, as we
fhall fee.

In 1807, Mr. Fulton of New York introduced fleam-

boats into America, which were the fird that fucceeded in a
large way, fo as to become profitable: they had before
this been ufed in America, and were began there by Mr.
Symington. In 1812, a large boat was fet to work on the

Clyde, in Scotland ; and fince that time, great numbers
have been made both in Scotland and in different parts of
England.

There are feveral different methods of applying the
force of machinery to row boats . the molt obvious is by
means of oars, fimilar to thofe with which a boatman rows

;

but this action is very difficult to imitate by machinery,

and has never been brought into practice. Several in-

genious fchemes may be found in the Machines Approvees
par 1'Academic
The next is by means of paddle-wheels, which are

fimilar to an underfhot water-wheel ; and when turned
rapidly round by the engine, the floats dip into the wa-
ter, and row the boat along. This plan was firft put
in practice by the ingenious captain Savery, in 1702 ; but
to be turned by men working at a capftan initead of
a fteam-engine, is now adopted in all the real working
fteam-boats which have been made. Two wheels are

ufually placed at the fides of the boat, at about one-third

of the length from the head. Attempts have been made to

place one wheel in the middle of the boat, but they have
not fucceeded fo well as the others.

Another method is by forcing a dream of water out at

the Hern of a boat by a large pump, which at the fame
time draws the water in at the head of the boat. This was
fuggelted by Dr. Franklin, after M. Bernoulli, and was
very effectually tried by the late Mr. James Linaker, matter

millwright of the dock-yard at Portfmouth, but found in-

ferior to the paddle-wheels. It has been alfo propofed to

force out air under the (tern of the veflel by a pump, but
we do not think it likely to fucceed.

A fifth method i6 by a fcrew applied at the ftern of the

veflel, .<nd turned round by the engine.

Laftly, various forms of oars have been applied at the

ftern of the veflel to move from fide to fide, and impel the

veflel on the fame principle, as what feamen call fkulling

a boat, by an oar at the ftern.
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As none of thefe fchemes, except the paddle-wheels at

the outfides of the boat, have been brought to any practical

utility, we (hall not enter into any further particulars,

but defcribe one of the belt of thefe vcfU-ls, Inch as is em-
ployed on the Clyde at Glafgow, where fteam-boats have

been brought to the greatelt perfection.

All thefe veffels are upon one general plan, viz. that of

having paddle-wheels, iimilar to underfliot water-mill wheels,

on each fide of the boat, which are put in motion by the

fleam-engine. In fouie of thefe wheels the paddles are

placed parallel to the axis of the wheel, in others they are

placed obliquely, and in others again they are curved;
and it is not yet ascertained which is the belt form ;

for although fome boals are found to move with a much
greater velocity than others, it is difficult, where lo many
caufes are combined in the operation, to afcertain which one
iingly produces the advantageous effeft. Experiments are

yet wanting to afcertain the belt number for the paddles on

the wheel, and with what velocity they mould move. It

would doubtlefs be of advantage to have the means of chang-

ing the velocity of the paddle-wheel?, according to the cir-

cumftances of the current of the water in which the boat

moves ; becaule when the boat is moving with the current,

the paddle ltrikes againlt the water in a contrary direction to

its motion, and therefore has the greateft force to urge the

boat forwards, at the fame time that the boat is moving in

the direction of the current, and therefore moves more eafily.

On the other hand, iuppofe the boat moving againlt the

current, the paddles mult row the water in the direction of

the current, fo that fuppofing they move only with the fame

velocity, they mull have much lefs force to advance the boat,

at the fame time that the boat, having to oppofe the current,

requires a greater force to propel it. One of the ileam-

boats on the Clyde has eight paddles to each wheel, but it

is probable feven would be more effective ; becaule it is evi-

dent, that if too many paddles are ufed, the water will be fo

much broken, that it cannot afford that refiltance to the

motion of the paddle which alone caufes the boat to advance.

For an extreme cafe, fuppofe fo great a number of paddles

that they would nearly touch, the wheel would then re-

femble a folid cylinder, and have no effeft to propel the veflel.

The velocity with which the paddle ilnkes the water mull

be ccnfiderable, to obtain a great refiftance from the water
;

but the llroke mull not be too frequently repeated, or the

water which the paddle removes will not have time to return

to its level before the fucceeding paddle makes its ftroke.

The fleam-engine is placed near the middle of the veflel,

and the fmoke is carried up in a large plate iron tube, which
ferves the purpofe of a mad, to hoilt a fail when the

wind favours. The greateft number of boats at prefent in

ufe are fitted up for paffage-boats, as that is the moft pro-

fitable employment : they have two cabins, one before the

engine, which is fmallcr, and confidered inferior, while the

fecond, or large cabin, abaft the engine, is more elegantly

fitted up. Plate VIII. Steam-Engine, Jig. I. is an elevation

of the whole veffel, as (lie appears in the water, and^. 2. a

plan with the deck removed, to (hew the arrangement of

the apartments, and to explain the fleam-engine and ma-
chinery by which the veflel is propelled.

That part of the boat which is beneath water, is built

like an ordinary boat, which draws but little water, and (he

is fo formed at the ftern-parts as to caufe her to (leer readily.

The head mull be built more bold or rounding for thofe

boats which are intended for the fea, than thofe for rivers,

which are generally made very (harp at the head, fo as to di-

vide and move more freely through the water. The rudder

and tiller are conftrufted the fame as other boats. The
width of the veflel above water is confiderably increafed, by

4

the addition of galleries or gangways, X, X, which are iixed

projecting from her fides and gunwale : they are compofed of
a thin planking, and are fupported by knees and ftanchions,

fo as to form a gangway to walk round, an«l at the fame
time a defence to the paddle-wheels B, B, which are placed
clofe to t,he fidf s of the veflel in the width of the gangways.
Thefe wheels are put in motion by the Iteam-engine, and by
their action againlt the water propt-1 the boat forward. The
paddle-wheels are conllrueted nearly in the fame manner as

underfliot water-wheels, except that the floats or paddles are

placed inclined to the axis, iullead of being perpendicular
to the plane of the rim of the wheel. The upper parts of the

wheels are incloled in femi-circular cafes of thin boarding Y
{Jig- i.), to prevent the action of the wind upon their

floats, which, without this precaution, would materially im-
pede their motion, becaufe the floats at the upper part of
the wheels move in a contrary direction to thofe at the lower
part, where they dip into the water.

The fleam-engine which gives motion to the wheels, is

fituated in the middle of the boat ; but it mull be placed
low, and, if poflible, beneath the water-line, fo as to aft in

part as ballaft to the boat, which will otherwife require a
greater quantity of ballaft than ufual to counteract the

weight of the engine. It is a great advantage to thefe

boats to be light, and draw little water ; thefe engines mull
therefore be made as light and compaft as is poflible, that

none of the parts (hall break. The principal parts which
require ftrength fhould be made of good wrought iron, in

preference to call iron, which is ufed for other engines ; for in-

(tance, the beam and connecting rods, and alio the cranks
and (haft for the fly-wheel, as well as thofe for the paddle-

wheels. The wheels themfelves are made of thick iron plate or
wood ; the boiler A (Jig. 2.), in which the fteam is produced,
is made of ftrong wrought-iron plates, and as large as the

fpace which can be allowed for it will admit, that it may
produce a regular fupply of fteam to the engine : it is placed

fometimes acrofs the veflel, and fometimes in the direction of
its length, as (hewn in the figure ; and the fire-place is an iron

tube contained withinfide : /is the fire-door: the fmoke, after

paffing through two or three turns of the tube in the boiler,

pafles off through the chimney C, which is an iron tube, erefted

perpendicularly in the centre of the veflel, to a coniiderable

height, as (hewn in the elevation, and is ftayed, in the fame
manner as a malt, by two ropes, or fometimes by iron chains

from its top, going fore and aft, with a purchafe to each

to draw them always tight. There is a fafety-valve at d, by
which the fleam efcapes into the chimney when it is pro-

duced in too great a quantity, and becomes too ftrong, or

when the engine is not in motion : e is the lleam-pipe, which
conveys the fteam from the boiler to the fteam-box_/", which
contains the four valves for diftributing the fleam into the

cylinder G, alternately above and below the pifton, fo as to

give motion to the engine. Thefe valves are made to work
on the plan of Mr. Murray's patent, with the fpindle of one
through the other. The top of the pifton-rod is jointed to

the middle of a crofs-rod, from the ends of which the two iron

rods defcend, one on each fide of the cylinder, and are jointed

to the beam, G P, which is made double, or compofed of
two levers, joined together in the manner of a frame, fo that

the caft-iron condeniing ciltern of the engine is contained

between the two, as they work up and down : the beam-
centre, or axis of motion, is fupported by two bearings

fcrewed up to the bottom of this ciflern, fo that the beams
lie clofe to each fide of the ciftern : the cylinder is fcrewed

down upon one end of the condenfing ciltern, and the bear-

ings for the axis of the crank, R, are fupported on the other

end. The beams, G P, are united together at the ex-

tremity moft remote from the cylinder by a crofs rod, on

the
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the middle of which the connecting rod is jointed, which

rifes upwards to the crank R, on the fhaft or axis of the

fly-wheel M : tliis crank-axis is fupported in bearings clofe

OB each fide of the crank, which are framed to the cendenf-

ing ciftern, and alfo two others at the extremities of the

axis, which are placed on the gunwale of the boat, lo that

the fhaft extends completely acrofs the vellel, pafling through

the boiler A, in a tube which extend-: acrofs it, as (hewn

by dotted lines at a. On each end of the erank-lhaft two
cog-wheels are fixed, engaging in the teeth of two other

wheels, O, O, fixed upon the diatts of the paddle-wheels

B, B. Thefe lad-mentioned fliafts are each fupported in

two bearings, one on the outfide beam of the gangways or

platforms, and the other on the gunwale of the vellel : the

wheels, O, O, are fixed on the extreme ends of the lhafts

within the vedel, and they are one-third or one-fourth larger

than the wheels on the axis of the crank, fo that the paddles

do not turn fo fad as the fly-wheel of the engine.

It is needlels to enter into a defcription of the aftion of

the lleam-engine : the condrudtion of the valves is the iame

as defcribed in a former part of this article {Plate VII.

Jig. 5.), and the engine ads the fame as Mr. Watt's double-

acting engines ; but it is neceffarily modified, to luit its par-

ticular lituation, which occafions fome defects. The cy-

linder mult be made very fhort, to come into the height of

the boat ; and the connecting rod is fo fhort, that the obli-

quity of its action on the crank is very great. The air-

pump, H, is worked by a crofs-rod, which moves up and

down with the beams, being connected to them by per-

pendicular rods. The requifite movement is communicated
to the valves of the engine by the rod ip, one end of which

has a circular hoop, that embraces an excentric wheel p,
fixed on the axis of the fly-wheel ; fo that in turning

round, it pufhes the rod ip backwards and forwards, in

the manner of a crank, and thereby alternately opens and

fhuts the valves at the proper inltant to produce the mo-
tion. There is a throttle-valve placed in the (team-pipe at

e, for regulating the velocity, or (topping the engine,

when required.

The arrangement of the apartments in a fleam-veffel may
be varied according to the purpofe for which (lie is to be

employed. In the drawing, we have given the arrangement

which appears belt adapted for the convenience of paf-

fengers, in a vedel for quick travelling. (See the plan,

Jig. 2.) The a*fter or grand cabin, marked 1 in the figure,

is generally fitted up and furnifhed in an elegant (tyle,

for the ufe of the belt company, who alfo occupy the

deck and gangways abaft the chimney. The entry to the

grand cabin is at the (tern of the vedel. The grand cabin

is generally fituated in the after-part, on account of there

being the molt room in that part, the engine being always

placed confidcrably nearer the head of the vellel than the

(tern : 3 is a fmall room for the u(e of the paflengers, and

has a door coming out on the gangways. The entry to the

engine-houfe is by (teps from the gangway on the oppofite

fide ; and the fame entry ferves for a fmall room 4, in which
the itcward keeps his (tores. The coals lor working the

engine are (lowed beneath the floors of the cabins, and the

engine-rran draws them out with a long hook 3s he wants

them. The forward-cabin, 5, is for paflengers who pay lefs

than the others : it has a large counter or clielt in the

middle, which will contain all the luggage, and ferves alfo

as a table for thofe who fit round it. Thefe paflengers

have the ufe of the deck forwards of the chimney ; but the

gangways at that part are almoft entirely occupied by a

large water-cafk on each fide, the cable, fpare (ails, or

whatever the veffel may require. The rigging of the boat

is evident from Jig. 1 : flic carries two large lugger-fails,

one fore and the" Other aft ; but as thefe are only intended to

be ufed in line weather, with a fair and light wind, the
mails and cordage no light as is convenient. A pair

of haliards fhould be provided to the chimney, to hoilt

occafionally, a large light lugger-fail ; and if the chimney is

not fufficiently ttrong, a pair of extra (lays may be fet

up to Itrengthen it. The chimney is generally made to
lower down, (or the convenience of pafling bridges, when
thi- vellel navigates a river.

The paddle-wheels of one of the boats on the Clyde,
which, Mr. Buchanan lays, is confidered as a tlandard,

are 8 feet 10 inches diameter, and 4 feet wide, and are

calculated, when the engine makes 45 ftrokes per minute,
to move at the circumference, or llrike the water at the

>t 13 miles per hour. She is about 80 tons burden,
and is 69 feet from Item to Item, and 15 feet 2 inches

wide in the beam. The engine is of 14 horfes' pewer,
and (he goes at an average fix miles ^whour in (till water:
therefore, if there is a current, (he will go as much falter or
(lower than fix miles per hour as the velocity of the current.

The motion of the paddles is rather more than twice that

of the boat.

Steam-boats have been built with much more powerful
engines, even 20, 25, and 30-horfe power; but the increafe

of the velocity has not been in proportion to the increafe of
the power of the (team-engines. This will not be fur-

prifing, when it is confidered that the refiftance to which a
boat is fubje£t, increafes not in an arithmetical proportion,

(as 1, 2, 3, 4, 5, &c. ) but in proportion to the fquares

of velocity (as 1. 2. 4. 8. 16. 32.) In other words, to

make the fame vellel move with ten times a given velocity,

it requires one hundred times the power ; and it is farther

to be confidered, that one or more powerful engines above
mentioned are heavier, and require a greater flyating body
to fupport them, which of courfe increafes the refiftance.

On railways, an increale of velocity requires only an arith-

metical increale of power ; and to draw a carriage on a rail-

way with ten times a given velocity, would require only ten

times the given power.

Steam-boats require a greater power of ileerage than any
other vellel of their (ize, as thole hitherto conltrufted are

lefs eafily turned than vellels impelled by (ails only. The
tendency of the wheels afting fo near the centre line of the

vellel, is to propel her ftraight forward ; whereas in turning

a failing veflel to the wind, the fails aid her in coming
about ; and even common oars act fo far out from the fide

of the veflel, that they have much more power to bring her

round than the wheels of a Iteam-boat can poflibly have.

A molt important point is to have a good ltcam-engine.

All the engines hitherto ufed in Scotland have ben made
on Mr. Watt's principle ; but thole in America have been

high-preflure engines, which being more fimple, and lefs

expenfive, fome have been conftrufted in England. But
one of them having exploded in an American boat, the

proprietors of fome of the Englifh boats have changed
their engines for others on Mr. Watt's principle, to avoid

limilar accidents. We think it quite unjuitifiable in any
engineer to advife the condruction of Iteam-boats with

high-preflure engines, at lead for pallage-boats, in which

fo many perfons are always adembled together, and fo near

to the engine, that they would be all dellroyed in the event

of the boiler burlting.

Thofe engine- which work with a bell-crank, or a double

beam, below the cylinder, and on each fide the ciftern,

indead of a beam working above, are found to (train the

veffels : thofe having the beam above, work much more

Q 2 fteadilv
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fteadily. The engines that Meflrs. Boulton and Watt have

hitherto conltructed liave had beams : other engines have

had cylinders horizontally. Mr. Brunei's engine, of

which we have before fpoken, has two cylinders acting al-

ternately, fo as to require no fly-wheel ; but many engines,

on the common confirmation, have been made without fly-

wheels, by having the paddle-wheels lufliciently heavy to

anfwer the purpofe.

With regard to fuel, it is obvioufly much more difficult

to have every thing kept in proper order in a boat, where the

engines are much con lined, and the cylinder is made to

work with very (hurt Itrokes, by which the action on the

crank is fo oblique, and changes its direction fo frequently,

that the greater part of the power is loll. The quantity of

fuel conltantly ufed in lleam-boats has been much greater

than the ufual allowance for Meflrs. Boulton, Watt, and

Co.'s Iteam-engines. For one of 14-horfe power, they

allow 1 cwt. I or. 20 lbs. per hour of good Newcaftle coal

;

but Glafgow coal is much weaker. One of the boats, with

an engine of 33-horfe power, requires 3 tons 12 cwt. from

Glafgow to Greenock (fully 29 miles), and back to Glaf-

gow. One of 15-horle power, and another of 8-horfe

power, take each the fame quantity, viz. from Glafgow to

Greenock (26 miles), and back to Glafgow, 1 ton 1 cwt.

For farther particulars on fteam-boats, fee Roberton's

Efiay on Propelling Veflels, 8vo. 1816.

The Application of Steam-Engines to driving of Carriages.—
Thefe are now called locomotive engines, and we may date

their introduction with the patent of Meflrs. Trevethick and

Vivian in 1802, for the high-preflure engines, which were

exprefsly intended for working carriages. It would have

been very difficult to have fucceeded with any other kind

of engine, as the weight of the water neceflary to effect

condenfation mult be fo great. Mr. Trevethick made a

locomotive engine in South Wales in 1804, which was tried

upon the rail-roads at Merthyr Tidvil. The engine was the

fame as that of which we have given an account of its work
in fpeaking of the high-preflure engines, having an eight-

inch cylinder, and a four-feet fix-inch droke. It drew after

it, upon the rail-road, as many carriages as carried ten tons

of bar-iron, for a diltance of nine miles ; and it performed all

that diltance without any farther fupply of water than that

contained in the boiler at fetting out, travelling at the rate of

five miles per hour.

Since that period they have been tried in many places upon
rail-roads, but we do not think they had been really put in

practice, fo as to work conltantly, until 181 1, when Mr.
Bliukinfop, proprietor of the Middleton coal-works, which
fupply the town of Leeds, adopted them for conveying the

coals on his rail-mad.

Mr. Trevethick's firft engines confilled of a high-prefl'nre

engine, with a boiler of caft-iron, of a cylindrical form, fix feet

long, and four feet three inches diameter, the fire-place being

withinfide. The cylindrical boiler was mounted horizontally

upon four wheels, and the cylinder of the engine was placed

vertically in the end of the boiler, having two connecting rods

defcending from the crofs-bar of its pifton-rod to two cranks,

upon an axis extending beneath the boiler and cylinder, and

communicating its motion, by means of wheel-work, tothetwo
fore-wheels, upon which the engine runs ; and by this means
the alternate afcendiny' and defcending motions of the piiton-

rods aft to turn round the crank and wheels, and draw the

Carriage forwards : in this way no fly-wheel was neceflary,

becaufe the momentum of the carriage to advance itfelf for-

wards on the road, continued the motion of the wheels and
cranks fufficiently to make the cranks pafs the lines of the

centre. Where thefe engines were tried, it was found diffi-

cult to make the wheels take fufficient hold upon the rail-

way to draw any confiderable load after it, unlets the weight
of the engine and work reding upon the wheels was made
very confiderable, and then the common iron-rails of the

railway were fometimes broken by the palling of the

engine.

Mr. Bliukinfop, when he adopted the locomotive engine,

took up the common rails on one fide of the whole length of
the road, and replaced them wnh rails which had large and
coarfe cogs projecting from the outfide. Thefe cogs are

calt at the fame time with the rails, and are hollow beneath,

to be as light as is confident with ftrengtb and durability.

The pitch of the cogs, or diltance from centre to centre,

is fix inches, fo that each rail, of three feet in length, has

only fix cogs. A wheel, which is fixed on an axis at one

fide of the carriage, works in the teeth of the rails ; and as

it is turned by wheelwork from the axis of the cranks, the

whole machine is caufed to advance along the railway. When
we faw Mr. Blmkinfop's firlt trial, he employed a fmall

condenfing engine, but finding the water to grow fo hot that

he gained but little by the condenfation, he applied a high-

preflure engine with a wrought-iron boiler, and two cy-

linders in it acting upon feparate cranks, fo as to produce a

conflant action to advance the carriage without the neceffity

of ufing a fly-wheel.

A fimilar machine has been tried at Newcaftle, but they

have attempted to employ the wheels alone, without cogs

upon the rail*. To relieve the weight upon the rails,

and obtain greater re-adtion to advance the carriage, they

applied fix wheels for the carriage to run upon ; and to

make the bearing equal upon all fix, the two middle wheels

were applied to the piiton of a fmail cylinder beneath the

carriage, into which fteam was admitted, and by its preflure

bore up a portion of the weight of the engine ; and ac-

commodated itfelf to any inequalities of the railway.

At prefent, locomotive engines have been confined to

moving upon iron-railways : to make fteam-engines draw car-

riages upon public roads, is a refinement not yet attained.

In drawing up this article, we have derived confiderable

affiltance from books, as our numerous references will teltify ;

at the fame time we cannot refer to any one work in the

Enghfh language for a more detailed account of the fleam-

engine than we have here given. Many detached memoirs
on particular points of the principle or eonftrudtion of the

iteam-engine, may be found difperied through the forty-fix

volumes of the Philofophical Magazine, and the Philosophi-

cal Journal. The firlt and fecond volumes of the quarto feries

of the latter work contain a fketch of the hiftory of the

invention, but no particulars which are not given more at

large in this article.

The Repertory of Arts, Manufactures, and Agriculture,

confiding of fixteen volumes of the firft feries, and twenty-

eight volumes, now publifhed, of the fecond feries, contains

the fpecifications of a great number of patents for inven-

tions relating to the improvement of (team-engines, of
which we have noticed nearly all in this article, which ap-

peared to pollefs merit, or to have been fuccefsfully put in

practice.

The article Steam-Engine in the third edition of the En-
cyclopaedia, which was written by Dr. Robifon, is the bed
and mod philolophical view of the fubjedt, but he has not

entered at all into details : and as this was compofed twenty
years ago, the improvements made fince that period, in the

eonftrudtion of the machine, have made a total change.

The fulled account of the improved fteam-engine is by the

celebrated French engineer, M. Prony, who devotes the fecond

volume ofhis " Nouvelle Architecture Hydraulique," 1796,

9 exprefsly
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exprefsly to that fubjc ct. He defcribes four or five enp i

with a great number of large plates, containing every detail

of their coni! ruttion. The work is little more than a defcrip-

tion of the ul ites. Thefe, engines are not the belt fpecimens

of Mr. Watt' invention ; they were all conitru&ed in France

by M. Perrier of Pans, who, in 1780, erected a large engine

at Chaillot, to pump up the water of the Seine for the fupply

of the town, and another of (mailer dimenfions on the oppo-

site fide of the river at Gros Caillou. Thefe engines are itill

at work, and the writer of this article vifited them in

1*14 ; they are upon the plan of Mr. Watt's firlt engines,

though, for want of attention to fome minute particulars,

they do not produce any great effects. M. Perrier had

vifited England to obtain the requifite inftructions for making
theie engine?.

The double-acting engine of Mr. Watt was carried

into France by M. Betancourt, whofe experiments on the

expanfive force of iteam are referred to in this article.

This gentleman came to London in 1 788, with a view of col-

lecting models of improved hydraulic machines for the court

of Spain, and wa« admitted to examine the fteam-engines

made by Mcffrr. Boulton and Watt at the Albion Mills for

grinding corn, which were the tirit large double-acting en-

gines they had made. M. Betancourt has, in effedt, made a

kind of iecondary claim to the invention of the double engine

;

for he informs 11-, that he faw in part the exterior construction

and operation of thole machines, but the interior mechanifm

was fo concealed from him, as well as from others who had

had the fame curiofity before him, that he could only guels

at the nature of the condru&ion. He obferved, that the

chains which are ufually applied to the extremities of the

beam were fuppreffed, and that, inftead of thefe, they had

applied the parallel motion ; that the different parts of the

machine were fo mafked by the distribution of the building,

which ifolated even the exterior parts into different apart-

ments, as to prevent him from comprehending their corre-

fpondence ; but, from the refult of all his obfervations, he

concluded the machine was of double effect.

On returning to Paris, M. Betancourt made a model of a

double cylinder, on a fcale of an inch to the foot ; and, as

he did not know the arrangement of Meffrs. Boulton and

Watt's valves, he invented thole parts himfelf ; and M.
Perrier, from this model, conltructed a large machine in 1790,
at the ifle of Cygnes, in Paris, for grinding corn. By examin-

ing the construction of this engine, which is fully defcribed

by M. Prony, it will appear that M. Betancourt made good
ufe of his obfervations, for we find the engine to be the iame as

Mr. Watt's in every particular, except in the arrangement of

the valve?, which part is very defective, as both the (team-pipe

and exhauiting-Dipe mult be tilled with (team, and emptied

at each ihoke, in addition to the content of the cylinder,

without producing any effect: to work the engine. A dif-

ferent eonftructi in by M. Betancourt, with two cocks, is alfo

defcribed, but it has the fame defect, of which M. Prony
was fenlible ; and in a fecond machine which he defcribes,

points out the remedy, by varying the arrangement of the

valves, fo as to bring them very nearly the fame as Mr.
Watt's, though externally of different appearance. None of

• engines have (team-jackets for the cylinders, nor is the

expanfion principle mentioned bv M. Prony. The beautiful

contrivance of the regulation by the flying-balls is not de-

fcribed, but all the engines are regulated by a water-cittern

and pump, which we have here defcribed. See alfo Re-
gulator.

It is to be regretted, that none of our experienced engineers

have undertaken to write a work on (team-engines, as there

is not any fubject in mechanics fo interelting and ufeful.

Almoft every introduction to philofopiiy contains a df!-

fcription of the atmofpheric fleam-engine, and molt of thr

modern ones a fhort account of Mr. Watt's improvements ,

but thefe are in general very flight and defective ; the belt is

in Brewfter's edition of Fergnfon'a Lectures, which gives a

(ketch of Mr. Watt's double engine, with the parallel levers

and rotatory motion ; and we believe it was the firlt de-

fcription pubhllied of that valuable invention, though it had
been in general life for twenty-live years before . The en-

gine is clearly defcribed in the British Encyclopaedia, 8vo.

Steam-Boiler, in Agriculture, th^ name of a fimplc con-

venient contrivance for preparing different forts of cattle-

food by means of lteam, in a (mall way.

A perfectly convenient and practical contrivance of this

nature for farms, where the extent of this fort of food is

not required upon a large fcale, has been defcribed in the

firlt volume of Communications to the Board of Agricul-

ture : the part in which it is let is of (tone or brick, built

in a cubical form, about three feet every way ; it has the

door of a furnace, and an afh-pit : and a (hallow iron kettle,

about twenty inches in diameter, and feven or eight inches

in depth, is placed over the furnace. There is a flat fmooth
(tone covering the whole top part of the building, in the

middle of which a round hole is cut out, to admit the iron

kettle being fitted clofely into it. A cafk, the bottom of

which is perforated with a number of auger-holes, is placed

over the lteam-kettle, which is about half filled with water.

The calk is then filled with potatoes, and is clofely luted

or clayed all round the bottom, to prevent the fleam efcaping

between it and the ftone : the cover is put on alfo very

clofely, and there is a fhort thick plug put (lightly in a hole

in it, to give air ; or this hole may be covered with a piece

of lead, fitted clofely upon it, and moveable on a leather

hinge, that it may of itlelf give way, to prevent the ca(k

being endangered by the iteam. The flue or vent may be
built to the wall of any houfe, or any other convenient

place. When the potatoes are (teamed or boiled fufficiently,

which may be known by taking off the cover, they are

either taken out with a (hovel, or elfe the cade is turned

over, and emptied into a barrow or tub, and again filled, if

neceffary. By having it fufpended in the middle, on two
pins in a frame, it might be made to readily turn upfide

down, and empty the potatoes or other roots with great con-

venience. Though this is one of the moll limple construc-

tions of a fteam-boiler, it may be fully (ufficier.t to explain

the nature of it. But they may be made of various other

conftructions, according to the extent required, and one

lteam-kettle may be made to boil feveral cafks at the fame

time ; or in Head of calks, there may be fixed boilers with

Aiding bottoms, for emptying the potatoes into little wag-
gons, or barrows, wheeled in under. The potatoes might

alfo be taken out of a fixed boiler by means of an iron

balket, made to fit the inlide of the boiler; which balket

might be ealily taken out with a lever, a fmall crow, or

fome other fimilar contrivance.

And another excellent contrivance of this fort has been

made ufe of by Mr. Stares, which is defcribed in the An-
nals of Agriculture. But the molt complete apparatus for

this purpofe, where the bufinefs is conducted in a very ex-

tenfive manner, is that which has been fitted up and de-

fcribed by Mr. Curwen in the fourth volume of Com-
munications to the Board of Agriculture, and which de-

fcription will be given and further noticed upon, in fpeaking

of the ufe of (learning of cattle-food. It has been fuggelted,

that if (team-boilers be fixed up in a contiguous manner to

the kitchens or fculleries of farm-houfes, they may be occa-

sionally converted to the ufe of the families ; as this method

i
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is preferable to the practice of boiling in water for moft

culinary purpofes. See Steaming of Catth-Food.

Some other very fimple and cheap inventions of this

kind have alfo been made and had recourfe to in different

parts of the country, as will be fcen under the head juft

alluded to.

STEAMING of Catth-Food, the operation or procefs

of preparing different (orts of roots or plants, by means

of fteam, for the feeding of cattle. It is a practice

that may be highly advantageous in Inch fituations and dif-

trifts as thofe where both fuel and labour are cheap ; but

in others it can perhaps feldom be had recourfe to with

profit. It has been long known that many forts of roots,

and particularly the potatoe, become much more valuable

by undergoing this fort of preparation. And it is equally

well known, that when thus prepared they have been em-

ployed alone as a fubflitute for hay, and with cut chaff both

for hay and corn, in the feeding of holies, as well as other

animals. It has, indeed, been obferved, that to a farmer

who keeps many horfes or cattle, or even fwine or poultry,

the practice of boiling their food in iteam is fo great a

faving and an advantage, that it deferves the molt particu-

lar attention. It has, however, till lately, been confined

to fuch narrow bounds, that it is known but to very few.

And though potatoes have often been given raw to both

horfes and cattle, they are found to be infinitely preferable

when boiled in iteam, as they are rendered thereby much
drier, and more nutritive, and better than when even boiled

in water : this has been long fince fhewn by the experiments

of Mr. Wakefield of Liverpool, who, in order to afcer-

tain it, fed fome of his horfes on (teamed, and fome on raw
potatoes, and foon found the horfes on the (teamed potatoes

had greatly the advantage in every refpeft. Thofe on the

fteamed potatoes looked perfectly fmooth and fleek, while

the others were quite rough. Mr. Ecclefton, near Ormfkirk,

in Lancafhire, alio found them ufeful inltead of corn for

thefe animals ; and the exteniive and accurate trials of

J. C. Curwen, efq. have placed the utility and advantage of

them in this way beyond all difpute. His ftatements have

been in iome meafure given in fpeaking of potatoes. See

Potatoe.
It is well known that this, as well as many other forts of

food, may likewife be rendered a great deal more ufeful and

beneficial for feeding and fattening neat cattle and fheep by
undergoing the preparation by fteam. And probably for

fome other animals.

Mr. Curwen has found, that in their preparation in this

way, the wade of the potatoe is about -nrth part ; and that

ftraw, when given along with them, anfwers equally well as

hay, as the horfes keep their condition, and do their work
equally well.

The plan of his wafhing and fleaming-houfe, or appara-

tus for this purpofe, is curious and intereiting. It has, in

the ground-plan, a well, and a conduit which takes the

water from the potatoe wafhing-machine. The potatoe-

wafher has a frame, over which a crane moves in a circular

manner, which takes the machine out of the tub when the

potatoes are warned, and which empties them into a back,

which is raifed from the floor the height of one of the

fteaming-tubs, or will meet another crane, which will place

them on the lead-pots, where they are (teamed. The
boiler has a (team-pipe, which conne&s with the lead-pots

near the place where the tubs ftand upon whilft (teaming.

There are cocks which let off the condenfed water ; and a

conduit which takes it away. The lead-pots (land upon
a framing or platform, which Ihould be ten inches above the

floor, There are (lone troughs, too, in which the potatoes

are bruifed for ufe before giving them to the animals. In
the \\afhing-machine, the handle goes twice about for the
walhcr's once. And the crane and jack which wind up the
wafher is difengaged from the axle by a jointed notch be-
tween the two liead-ltocks. The water-Lack is fupplied by
a fpout from a pump, in order to (ill the boiler ; alfo, a
fhorter fpout is applied to (ill the tub which the warning-
machine runs in. And it is remarked that a plug is in the
bottom of the tub, to let off the dirty water. The boiler

confide of two iron pans, fcrewed together by two flanges
;

and each pan will hold 40 gallons. The lead-pipe, which
leads from the boiler, and conveys the Iteam to the lead-pots,

is one inch and a quarter in diameter. It 13 noticed that
the lead-pots are 12 inches in diameter, and 9 feet in

depth. There is a brafs cock, which Hops the fteam when
the tubs are taken off ; alfo two other cocks are applied

;

one to open from the water-hack, in order to (ill the boiler ;

and the other to know when the boiler is fufficiently filled

with water. There is likewife a lteam-valve fixed upon the
top of the boiler, of about ^.lbs. to a fquare inch. The
tubs are 2 feet high, and 20 inches wide at the top, and
17 inches at the bottom, and will hold about 11 ltone of
potatoes.

It is alfo remarked, that the boiler will lleam the four
tubs in from 15 to 20 minutes. One or two tubs may be
(teamed at a time, by plugging up the Iteam-holes in the
leaden pots. The tubs are let upon the lead-pots with
flannel between, nailed upon the tub-bottom ; and each
tub-bottom is perforated, to let the (team alcend among the
potatoes ; and the lids of the tubs are held down by iron
ball clevers, four to each tub. When the potatoes are
(teamed, the other crane removes the potatoes to the (tone

trough to be made ufe of ; and alfo places and replaces the
tubs. It is obferved, too, that the wafher fliould be about
two-thirds filled, and that it will molt completely do the
potatoes in two minutes. When taken out of the box, it is

necedary to either pump or throw a pail of water over
them, and to let it drain through them. The (ize of the
wafher niuft be according to the work required to be
done.

Another method has, however, been luggeited by Mr.
Pierrepont of preparing this root, and which he confiders

as fuperior in refpeft to, or fo far as the goodnefs of the
food tor the ufe of cattle is concerned, as may be feen under
the article Potatoe. This is by means of baking or
roafting them in ovens proper for the purpofe. The ovens
may be conftructed in diflerent ways ; but that which is

here defcribed is three feet fix inches by two feet fix inches

in width, and one foot nine inches in height. It has a
caft-iron plate for the bottom, and is provided with flues.

The oven, when complete, will contain fix digefters.

It may be noticed, that in fpeaking of the procefs of
baking the potatoes in thefe ovens, it is obferved in the fourth

volume of Communications to the Board of Agriculture,

that three bufhels of potatoes were weighed feparately, each
bufhel weighing 60 pounds before they were put into fix di-

gefters. The potatoes from the two firft digefters, taken
out of the oven when baked, and weighed together, were

55 pounds ; and thole from the (econd two were 54 pounds
;

and thofe from the third two, 54 pounds likewife. That
the carpenter meafured the wood with which they were
baked, and he tells the writer that a well-flacked cord
of good fuel-wood will bake 90 fets, or 90 times 6 digefters,

each containing half a bufhel of potatoes, at the rate of
wood it took to bake the above fix, which was the fecond
fet baked that day. And he adds, that a caft-iron plate

five feet long by two feet ten inches, inftead of three feet ten

inches
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inches by two feet ten inches, which will hold eight digei-

tcrs, and by adding a fmall fire thus,

Seven

inches l<mg,

and fix high.

on each fide the great fire-place, will, in his opinion, accele-

rate the baking from l j to 20 minutes in every fet, as well

as fave fome fuel.

Alfo, in a fubfequent communication, it is Hated that the

cord, or, as it is often called, the flack of wood, mentioned

in the experiment, is 24 feet long, 3 feet wide, (that is, the

wood is firft cut into three-feet lengths,) and 1 foot

10 inches high ; and is fold for 12s. on the fpot in his

neighbourhood. Each of the 6 digefters holds 6 gallons

wine meafure, but in potatoe meafure each will only hold

half a bufhel ; fo that 1 fack, or 3 bufhels, are baked at

a time with one part out of 90 of the above cord, or Hack
of wood. He has never had occafion for more than fix

bakings in a day ; which 6 bakings, that is, 6 facks, or

iS bulhels, at 60 lbs. the bufhel, were done within twelve

hours, the wood being in a dry ftate. He believes that

eight digefters, with the heat properly fpread, would be

done in fomewhat lefs time, allowing for that of filling and
emptying the two additional ones ; and this fhould be fuffi-

ciently fatisfa&ory for any perfon wifhing to ufe the method
on a larger fcheme.

Reprefentations of thefc different apparatufes for {learning

of cattle-food may be feen in the fecond volume of the
" General Dictionary of Agriculture and Hufhandry."

There are fome other more fimple and cheap contrivances

in ufe in different diflridts for (learning of cattle-food, fuch as

a hogfhead cut in halves, the bottom raddled, and mortared

half way into a fmall copper, and coarfely covered with a

wooden lid. By this contrivance potatoes are fo quickly

fleamed in Suliex, it is faid, that fix tubs are done in the

courfe of the day, which is nearly double the number that

could be boiled in the water. It is fuggefled, however, that

there fhould be an eafier way of clearing the copper from
dirt, which will, in fpite of warning, gradually colleft at

the bottom of it, without having the neceflity of breaking

the mortared joint which connects it and the half-hogmead.

Other modes of a fimilar nature, equally fimple and conve-

nient, exift in many other places, which are found to anfwer

perfectly well, where only fmall quantities of this fort of food

are wanted to be prepared at a time.

The (learning of cattle-food is a prafticc which is yet pro-

bably but in its infancy, confequcntly every difcovery of a

ready and cheap method of effecting the bufinefs is particu-

larly defcrving of the farmer's attention, as well as the

afccrtainmg of the improvements which different forts there-

by undergo, for the purpofe of being applied in the different

procefTes of feeding and fattening various kinds of animals

of the farm fort.

SiEWiSG-Houfe, a place properly fitted up for the

purpofe of preparing roots by (team for the ufe of cattle.

See the preceding article.

STEATITE, in Mineralogy, a mineral particularly dif-

tinguifhed for its undtuous feel, refembling that of foap.

That variety which is found in Cornwall differs from com-
mon fleatite by the abfence of alumine in its compofition,

and is commonly called foap-flone. See SoAP-Slone.

Steatite is of various fhades of white, grey, yellow, and
red. It occurs maflive, and forming lticrultations ; it is

fometimes cryltallized ; but mineralogifts are not agreed re-

fpefting the cryflals ; fome confidenng them as true cryflals,

others as falfe ones, formed in the cavities made by pre-

exitling cryflals The fix-fided prifm, the rhomb, and fix.

fided pyramid, arc considered by Mr. Jamefonas falfe cry Hals;
the prifm originating from rock-cryilal ; the rhomb from
brown fpar ; and the fix-fided pyramid from calcareous fpar.

Steatite is loft, yielding to the nail, but does not adhere
to the tongue ; the frailure is fplintery : it is more or lefs

tranflucent on the edges, and bears a great refemblance to
Terpentine; but is much fofter than that rock, to which,
however, it is nearly allied, being commonly found tra-

veling it in veil .

Steatite alfo occurs in metalliferous veins, with the ores
of copper, lead, zinc, (ilver, and tin, mingled with afbeftus,

mica, and quartz. This mineral fometimes forms beds in

primitive mountains. It is infufible by the blowpipe, but
changes its colour, and becomes black. According to Kla-
proth, the fteatitc of Bareuth contains

Silex ... 49.50
Magnefia - - 39.
Iron - - - 2.50
Water - - 5.50

According to Vauquelin, the fleatite of Monte Ramuzo
contains

Silex ... 44..

Magnefia - - 44.
Alumine - 2.

Iron ... 7.

Manganefe - - 1.50
Chrome - 2.

with a trace of lime and muriatic acid.

Steatite has been employed in various countries to anfwer
the purpofe* of foap and fullcr's-earth. The white variety-

is much valued in the manufacture of porcelain.

The inhabitants of New Caledonia are faid to eat confi-

derable quantities of fleatite. Humboldt dates alfo, that

the Otosnacks, a favage race on the banks of the Oronoco,
live for nearly three months in the year principally on fleatite,

which they firft bake (lightly, and then foften with water.

Mr. Goldberry fays, that the negroes on the banks of the

Senegal mix their rice with white fleatite, and eat it without
inconvenience. Very recently, confiderable alarm was ex-

cited in the county of Cornwall, on the difcovery that it had
been the praftice of a fraudulent miller in that county to mix
a confiderable quantity of ground fleatite with his flour.

Steatite hardens in the fire, and has been fuccefsfully em-
ployed in imitating engraved gems, by Mr. Vilcot, an artift

in the vicinity of Liege. The fubje£ls to be reprefented

are engraved on it with great eafe ; it is then expofed to a
flrong heat. It is afterwards polifhed, and may be coloured

by metallic folutions. A variety of lleatite found at Ara-
gon, in Spain, is ufed by artifts under the name of Spanifh

chalk : when gently burned, it is fometimes ufed as the

bafis of rouge.

Steatite occurs in Cornwall, in Anglefea, at Portfoy,

Icolm-kill, and various parts of Scotland; and in Norway,
Sweden, Germany, Switzerland, &c; and, we believe, in all

diftridts where ferpentine abounds. Some mineralogifts fup-

pofc that (leatite is formed from the decompofition of felfpar

and mica ; others, that it is nothing more than decompofed
ferpentine. See Serpentine.
STEATOCELE, from a-1ia^, fat, and x>iA», a tumour,

a fwelling of the fcrotum, containing fat.

STEATOMA, a wen, or encyfted tumour, compofed

of a fubilance like fuet.

STECKBORN, in Geography. See SrEKBOREN.
STECKEM, a town of Flanders ; 5 miles S. of Hulft.

STECKEN, a town of Bohemia, in the circle of Czaflau,

4 miles W. of Polna.

STECKENITZ,

.
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STECKENITZ, a river which riles in the territory of

Lubeck, and runs into the Elbe at Lauenburg.

STECZICA, a town of Poland, in the palatinate of

Sandomirz, on the Wieprez, near its union with the Viitula
;

20 miles W. of Radom.
STEE, a provincial term applied to a ladder.

STEEBERG, in Geography, a town of the duchy of

Csrniola ; ti miles E.S.E. of Cirknitz.

STEEGE, a fea-port town of Denmark, on the W. coaft

of the ifland of Moen ; formerly a place of great ftrength,

with a cattle, winch has been fmce deftroyed ; 38 miles

S.S.W. of Copenhagen. N. lat. 5? 3'. E. long, ly 20'.

STEEL, in the Arts, a mott valuable metal, confiding

of iron combined with carbon. It is chiefly ufed for edge-

tools, and other cuttiiig inttruments, and from its fine polifh

is ufed in ornaments of various kinds.

In chemillry it is called a carburet of iron.

Its hardnefs is greater than that of iron ; and its molt

valuable property is, that it can be made harder than any

other metal, by fuddenly cooling it when heated to rednefo

:

alfo, if it is heated to a lower temperature than rednefs,

and fuddenly cooled, it becomes the molt elaftic of all the

metals. It is of a darker colour when polifhed, and retains

its polifh much longer, not being fo liable to oxydate.

The fpecific gravity pf fteel is greater than that of iron :

thus, the fpec. grav. of catt-iron is .72070; malleable iron,

.77880; ftcel in its foft ttate, .78404; hardened fteel, .78180.

Steel is manufactured by two procefles, one in which the

fteel is made from pig-iron at once in the finery : this is

pradlifed in Germany, and is called natural tteel. Cemented
fteel is formed by ftratifying bars of iron with powdered
charcoal in a clofe veffel, and by keeping the mafs at a bi ilk

red heat for a longer or fhoiter time, depending upon the

fize of the bars. This procefs is called converfwn. The tefl

of the converlion being complete is its bliltered appearance,

from which it has been called bliflered fteel. As the fteel in

this change does not undergo fufion, all the imperfections

in the mechanical texture of the iron will it ill be found to

exilt in the tteel. A drawing of the furnace employed for

this procefs is given in Plate VII. Iron Manufacture ; for

the references to which, as well as the mill for tilting tteel,

fee Tilting of Steel. It is from bliltered tteel that all the

different kinds of fteel are manufactured. Thefe are prin-

cipally of two varieties, -y/z. cafi-fleel anAJ/iearfleel.

Cait-fteel is bliltered fteel futed and call into ingots,

which are afterwards drawn into rods by the hammer, or

by rolling. By this change the fteel becomes much harder,

and of courfe entirely free from thofe feams and other de-

feats which exilt in the bliltered tteel : this is what renders

calt-fteel fo much better for polifhed goods : for when
bliltered fteel is attempted to be polifhed, the furface is

feen to abound with numerous fpots, arifing from mechanical

defefts in the bars previous to converfion.

Calt-fteel works much harder under the hammer, and

will not bear much more than a red heat, without breaking

in pieces under it. This, however, is more efpecially confined

to that commonly made ; fince calt-fteel may be made which

will bear a white and even a welding heat ; but it requires

a much greater heat for its fufion, and would in confe-

quence be fold at a higher price.

The refufe of bliltered or common fteel is generally

melted into calt-fteel ; but this is not of the belt quality.

The belt calt-fteel is made by melting the bars of bliltered

fteel, which, for this purpofe, are a little more converted

than for ordinary purpofes, in order to give the fteel a little

more carbon than if it were ufed in the ftate of bliltered

fteel. The bars are broken into fmall pieces, for the purpofe

<of ltowing the greatelt quantity in the crucible.

The furnace employed for melting of fteel is the beft con-

ftrutted air-furnace, and is fimilar in form to thofe ufed by
brals and iron-founders in the fmall way, where the crucible

is employed. That part of the furnace containing the

crucible and the fuel is of a prifmatic form, about twelve

inches fquare, and two feet in length from the grate to

the top where the cover is placed. Ah >ut three inches

below the cover is a horizontal opening, called the throat

of the furnace, which leads directly into the chimney.

This opening is about three inches by fix, and mud never be
lefs than the open part of the grate. In fome manufac-
tories, ten or twelve of thefe furnaces are at work at one

time. The mouths of the furnaces arc level with the floor

of the room where the calting is performed. Thefe are

arranged along the two oppoiite walls, each containing a

ftack of high chimnies. The afh-pits .if thefe furnaces

terminate in a cellar below, which is well fupplied with air.

The crucibles in which the fteel is melted are made on the

lpot. The material is Stourbridge clay, to which a little

coke-duft is added. They are formed in a mould of caft-

iron, of the form of the outfide of the crucible. The pro-

per quantity of tempered clay is firft put into this mould,

and then a wooden plug is driven in to form the infide of

the crucible. They are then gradually dried, and flightly

baked, at a much lefs heat than is given to the foftell

pottery. The crucible is generally removed from the

baking fire to the furnace, which would be liable to crack

if put into the fire cold. The crucible is placed upon a

(land about four inches high, which is alfo placed upon the

middle of the grate. The bafe of this ftand is lefs in dia-

meter than the upper part, in order to intercept the air the

leaft poffible. Each crucible is alfo provided with a flat

cover, made very true on the under fide, fo as to fit. It is

a little larger than the top of the crucible, in order to be
eafily removed with tongs. The cover is generally made
of fire-clay a little more fufible than that of the crucibles.

This admits of as much vitrification between the cover and

the crucible, before the melting of the tteel, as ferves to

keep out the air, which, at this high temperature, would

injure the quality of the fteel, by firft deftroying its carbon,

and then oxydating the iron. In order, however, to guard

more completely againlt this evil, fome make ufe of what
is termed a flux. This confifts of any eafily vitrifying

fubflance, fuch as bottle-glafs,'in very fmall quantity. The
fubllance now employed is the blaft-fum2ce cinder.

The fuel ufed for melting fteel is the coke of pit-coal,

very highly baked in kilns ufed for the purpofe. The
fracture of thefe cokes is white and brilliant. They are

fo hard as to be fonorous ; and their fpecific gravity it

much greater than ordinary cokes. This coke, being

broken into pieces about the fize of an egg, is made to

furround the crucible clofely on all fides, and a few inches

above the fame. The heat required to melt fteel is fo in-

tenfe, that if the fuel were not firm and denfe, the fire

would not laft till the fufion took glace. This would
require a fupply of cold fuel, which would not only en-

danger the crucible, but occafion great delay. When the

tteel is thoroughly fufed, the crucible is withdrawn with a

pair of long tongs, opening with two concave jaws to fit the

cylindrical form of the crucible. The tongs are not re-

moved till the metal is poured. Immediately on bringing

it out of the fire, previous to which the cover is removed,

fome fcoria, or refufe arifing from the flux, is firft removed.

This expofe6 the tteel to the aftion of the oxygen of the

atmofphere. Particles of the metal are now feen to dart

out of the crucible in bright corrugations, and thefe con-

tinue all the time the metal is pouring into the mould,

caufing a grand and interelting appearance. The mould is

of
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ef cad iron, giving an o&agonal fliape to the ingot.

Thcfe moulds are of various forms. Thole ufed tor (let 1-

plate are in the form of parallelograms : and thofe for

making large fawi are fmaller at each end, in order to roll

out into a plate nearly of the form of the faw.

The Heel known by the name of (hear-Hecl, has been fo

called from its application to the cutting part of fheep or

i (hear?. It was formerly manufactured at Newcattle-

upon-Tyne, and has been called Newcaftle Heel. From
being fubjeeted to a fimilar procefs to the natural fteel made
in Germany, it has alfo been termed German fteel.

We have before obferved, that the bar-iron of which

fteel is made, contains many defefts in its mechanical texture.

In this (late, it is faid by the workmen to be loolc, and is

more or lefs fo, as depending upon the management of the

bar-iron maker. The manufacture of fhear-lteel confitts in

removing thefe defedts, and at the fame time giving it what

i» called incrcafed fibre by the operation of hammering.

The firlt preparation is to lay a number of bars of bliltered

fteel together, and bind them with iron rings at one end, fo

that the bars which are put in the fire may not be difplaced.

A portion of thefe united bars is now to be heated to a

full welding heat, keeping the furface well defended by
throwing powdered fand upon it from time to time. This
fufes with the oxyd of iron, forming a liquid coating, which
defends the furface from the aftion of the air. If this pre-

caution is not obferved, the Heel, when heated to the degree

of welding, would become what is termed burnt, and its

malleability be impaired. In the welding ftate it is placed

under a forge-hammer, working by water or a Iteam-engine

;

when the bars become firmly united, and all the loofe parts

previoufly exifting in the malleable iron are at the fame time

made found. When a little more than half the length of the

bars is treated in this way, the iron rings are removed, and

the other end heated and hammered in a fimilar way. The
welded mafs is now drawn down into fmall bars about

an inch and a quarter broad, and three-eighths or half an

inch in thicknefs. In this ftate it is fold to the confumer,

who afterwards has it reduced to different fized rods by the

tilt-hammer. The Heel is rendered fo compaft in texture

by the welding and hammering, as to become fufceptiblc of

a much better polifh than bliltered fteel is capable of; at

the lame time that its tenacity and malleability are much
improved. The former improvement highly fits it for table-

knives : the latter makes it valuable for fprings of various

kinds, particularly thofe of gun-locks.

The procefs by which this Heel is formed has another

advantage befides rendering it found and more malleable.

It is found fofter and more kind than the bli'tered Heel

from which it is formed, and is much more uniform in its

quality. This may be explained by the faft, that a quan-

tity of the carbon of the bliHered Heel is dilfipated in the

form of carbonic acid during the welding and hammering,

by which a Heel is obtained, having a lefs than ordinary

proportion of carbon, and is in confequence lefs liable to

break in bendn.g, and at the fame time fofter and more
flexible. Indeed, if the procefs of welding and hammering
were repeated feveral time?, the Heel would lofe the whole
of its carbon, and become pure iron.

BliHered fteel fhould not be ufed but for the com-
moneft purpofes, where great tenacity of polifh is not an

objeft. For all nice purpofes, where great tenacity and

foundnefs are neceffary, fhearifteel fhould be employed; and
where a fine polifh or great hardnefs is wanted, catt-fteel is

indifpen fable. See Iron and Cutlery.
Steel, Annealing, or NeaTmg of, is for the foftening it,

in order to make it work eafier ; which is ufually done
Vol. XXXIV.

by giving it a blood-red heat in the fire, and then taking
it out, and letting it cool of itfelf.

Some have pretended to fecrets in annealing, by which they
could bring down iron or fteel to the temper of lead : this

was to be done by often heating the metal in melted lead, and
letting it cool again out of the lead. But this method hat

no other effeift than what ia obtained from the former, when
the cooling is very gradual.

Steel may indeed be made a little fofter than in the com-
mon way, by covering it with coarfe powder of cow-horn,
or hoofs : thus inclofing it in a loam, heating the whole in

a wood-fire till it be red-hot, and then leaving the fire to

go out of itfelf, and the fteel to cool, which it will do
flowly from being inclofed. See Tempering, and Steel,
fupra.

For the expanfion of Heel by heat, fee Pyrometer.
SrEEL-G/affes, a name given by fome authors to the metal-

line fphercs ufed in optics. Thefe, according to Cardan,
are made of three parts of brafs, one part of tin, and one of

filver, with an eighteenth part of antimony ; but molt either

totally leave out the filver, or add only a twenty-fourth part,

to fave the expence. There are many other methods, directed

by feveral authors, but molt, ufe arfenic and tartar, mixed
with the metals. Thefe are afterwards to be polifhed with

emery, rotten-Hone, putty, and the like.

SrEEL-Ore, is ufed to fignify a particular kind of lead-ore.

SlEEh-Poiudcr. See Powder.
Steel, Salt of. See Salt of Steel.

Steel- Waters. See Mineral Waters.
Steel, Damafcus. See Damascus.
Steel, Engraving on. See Engraving.
Steel, Faggot of. See Faggot.
Steel, in Medicine. See Chalybeat, and Iron, in

Medicine.

Steel- Wine. See Wine.
Steel Point, in Geography, a cape on the E. coaft of La-

brador. N. lat. 58 40'. W. long. 62 .

STEELE, Sir Richard, in Biography, a political and mif-

cellaneous writer of confiderable note, was born at Dublin,
either in 167 1 or 1676. His father, who was of Englifh

extraction, had been for fome time private fecretary to the

firH duke of Ormond, through whofe influence the fon was
fent, at an early age, to England, and placed at the Charter.

Houfe for education. In 1691 he was entered of Merton
college, Oxford. Of his academical life little or nothing is

known, except that he compofed a comedy during his refi-

dence, which, by the advice of a fellow-collegian, he fup-

preffed. He left the univerfity without a degree, and feeling

a Hrong inclination for the army, he entered himlelf as a pri-

vate in the horfe-guards, but his friends foon after procured

for him an enfign's commiflion. Feeling that he might not

be able effeftually to refift the temptations incident to his

age and fituatiou, he drew up a little treatife for his own
admonition, and which is well known even now, entitled

" The Chriitian Hero :" this was printed in the year 1701,
at which time the author was fecretary to lord Cutts, and

had, by his means, obtained a company in a regiment of fu-

fileers. The ferioufnefs of the work expofed him to fome

ridicule among his companions, and the more fo, as it failed

in producing the correfponding good effeft in regulating his

own morals ; he therefore, " to enliven his character," as he

fays of himfelf, brought out a comedy, entitled the " Fu-
neral, or Grief a-la-mode." This piece proved fuccefsful :

it had the merit of uniting entertainment with the more di-

rect purpofe of moral improvement, than was ufual among
dramatifls at that time. Either on this or on other accounts

he attracted the notice of king William, who meant to have

R beftowtd
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bellowed upon him fome mark of the royal favour, but he

did not live to effeil his intention. He obtained the very

humble office of gazette-writer under queen Anne ; but he

now purfued his career as a writer, and in 1704 brought
out his comedy of " The Tender Hufband," which was
acted with great fuccefs. This was followed by " The
.Lying Lover," which was not well received.

In 1 709, Steele began a feries of periodical papers, which,

more than any of his other exertions, has contributed to clt;:-

blilh his fame. The " Tatler," with which it began, was
formed upon a plan which included the political information

of a common newfpaper. Its main object was, however, to

improve the morals and manners, by holding up to ridicule

fafhionable follies and vices of every kind, and inculcating

juft and liberal fentimente on common topics, with a general

regard to the proper decorum of focial life. The author

was fully qualified for this talk by a knowledge of the

world, acquired in free converie with it, by natural humour
and vivacity, and by a generous and benevolent way of
thinking. He had likewife the felicity of being able to

engage coadjutors of confiderable talents, among whom were
Addifon and Swift. The Tatler was extenfively circulated,

and as, in its politics, it fided with the minitter, Steele ob-

tained the reward of a place among the commiffioners of the

itamp-duties, which he retained after the diimifiion of the

mimtters who had granted it. In 171 1 this paper was fuc-

ee'eded by the more celebrated " Spectator," in which the

plan was matured, the politics of the day were reje&ed, and
the affiltance of Addilon and other eminent writers was
more conltant, though Steele continued his own moll aftive

fervices. This work was brought to a clofe, and the
" Guardian" commenced in 17 13, and was terminated in

the fame year. He afterwards engaged in other periodical

works, but being fubfervicnt to mere political purpofes, they

have all been long fince forgotten.

On taking a decided political chara&er againit the go-
vernment, he refigned his poll in the ilamp-office, and like-

wife his penfion, which he had hitherto received, as having

belonged to the honfehold of the late prince, George of Den-
mark. He was now returned member of parliament for the

borough of Stockbridge. He had not taken his feat long

before he was expelled as the author of certain publications

to which his name was prefixed, and which the houfe, in its

great •mlfJom, voted to be feditious and fcandalous libels.

The moll noted of thefe, entitled " The Crifis," was not

written by Steele, but by a friend and political coadjutor.

The charge exhibited on this occafion, that the libels, as they

were called, contained many expreffions highly reflecting

upon her majelly, &c. malicioufly infinuating that the Pro-
tellant lucceffion in the houfe of Hanover is in danger under

her majelly's administration. Steele met with very able as

well as zealous defenders in Addifon, the Walpoles, lords

Finch, Lumley, and Hinchinbroke ; but the party in power
was determined on the facrifice, and the charge againll him
was affirmed by a majority of nearly two to one. After his

expulfion he engaged in fome literary undertakings ; but
on the acceffion of George I. he was taken into favour,

and was prefented with a fmall appointment under go-

vernment.

Having procured a licence to be chief manager of the

royal company of comedians, he had interetl enough to get

this licence exchanged for a patent for life as governor of

that company. In the firft parliament of the new reign he

re-entered the houle as member for Boroughbridge, in York-
fhire ; and in April 17 15, he received the honour of knight-

hood, on prefenting an addrefs : and about the fame time,

the more fubitantial reward of joo/. wa* given him by fir

Robert Walpole, for lpecial fervice. Thus encouraged, life

fertile pen produced a variety of political tradts in favour

of that caufe which feemed at all times to be near hi* heart,

as well in its deprelfed as in its triumphant ftate. Having
been appointed, in 1717, one of the commiffioners for en-

quiring into the ellates lorfeited by the late rebellion in

Scotland, he went to that country, and was treated in it

with great refpedt, notwithitanding the unwelcomenefs of

the errand on which he was fent. It was on this occafion

that he conceived the project of forming an union between

the Scotch and Englifh churches, and had feveral confer-

ences with the Preibyterian miniller; nipt fting the reitora-

tion of epilcopacy ; but his zeal, it is faid, was not diredted

by judgment. He obtained, and with much jutlice, the

charafter of a projedtor, which was both the effedt and

caufe of that perpetual embarrailment under which he

laboured, and which was principally owing to a radical

vant of economy, and a itrange inclination to expences.

He was twice married, and with each wife he had a good

fortune
;
yet he feems to have been always neceffitous. In

1 718 he had a project for conveying fifh to market alive,

for which he obtained a patent, which, inllcad of mending

his circumitances, only involved him Hill deeper in difficul-

ties. His biographers obferve, that " it were to be wifhed

that his diftrefTes had occafioned no other facrifices than

that of money ; but there is reafon to fuppofe that they

fometimes interfered with the dictates of confeience."

Whiiton fays, that once having met with Steele after a

vote in parliament contrary to his former declarations, with

which he flightly upbraided him, the knight replied, " Mr.
Whiiton, you can walk on foot, but I cannot." Steele's

fpirit was not, however, formed for implicit fubmiffion, and

for his oppofition to the peerage-bill in 171 9, he was deprived

of his theatrical patent. He appealed to the public, and was

reftored in the following year. He pleaded the caufe of the

nation by a pamphlet againll the South-fea fcheme. In

1722 he brought forward his comedy of " The Confcious

Lovers," which was received with great applaufe. He
dedicated it to the king, and was remunerated with 500/.

;

but his embarratTments prelled upon him ; and in addition to

his other misfortunes, he engaged in an unluccefsful law-fuit.

Broken in fortune and cosilitution, he retired to an eftate

in Wales, where he died in 1729.

He appears to have been much beloved for the benevo-

lence and warmth of his heart : in underitanding, he has been

characterized as a man of parts rather than of genius : his pro-

ductions are lively, but they difplay neither great force nor

accuracy. His llyle and his train of thinking are equally

lax and incorredt. He was a lover of virtue, and frequently

painted it in pleanng and attractive colours. His reputation

as a writer feems to have been much indebted to the partner-

(hips which he formed ; and his name is fcarcely entitled to a

place among thofe which throw peculiar lultre upon the

period of Engliffi literature. Biog. Brit.

Sir Richard Steele, without much talte or fcience in the

art, was a mufical critic and projector. His eloge on Ni-

colini, in the Tatler, No. 1 15, would have done his tafte and

judgment honour, if he had not afterwards treated operas

in general, when they clafhed with his interetl in the play-

houfe, with the utmoit contempt. He joined with Clayton,

Haym, and Dieupart, in a concert at York-buildings, againlt

the opera ; and afterwards employed Hughes to alter Dry-
den's Ode on St. Cecilia's Day for mufic, to fet which he

employed Clayton ! but the plan failed. And he had the

room in York-buildings afterwards fitted up at a confider-

able expence, and a roftra eredted for himfelf to read lec-

tures in, on the drama and other fubjedts. We have heard,

8 or
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t>r read fomcwhere (we hope not in Joe Miller), that when

the room was (inilhcd, he defired the carpenter to mount

the roftra and fpeak a few words, loud, that he might judge

what effect the voice would have at different diftancea ; but

the carpenter pleading his inability to Cay any thing worth

fir Richard's hearing, excufed himfelf as long as poffible ;

yet fir Richard perlilting in hi; wilh only to hear a few words

uttered with a loud voice upon any fubjeft that came Up-

permolt, the carpenter at length, addreffing himfelf to fir

Richard from the roltra, cries out, with conliderable energy,

neat elocution, and a loud voice,—" Sir Richard ! you have

done me the honour to employ me as your carpenter feveral

years, without ever alking for your bill ; now it you will but

have the goodnefs to difcharge the debt, I mould be much
obliged to your honour."—" Enough, enough," cries fir

Richard, " the found is not very agreeable ; but I believe

it will do."
Sir Richard Steele was certainly a man of wit and hu-

mour, and in fome of his ferious writings there were good
intentions; but he feems to have been (fays Dr. Burney) an

unprincipled politician, an occafional Chriltian, and a pre-

tending, felf-interetted and ignorant mulical critic.

STEELE R, in Ship-Building, a name given to the fore-

mofl or aftermoll plank, in a llrake which drops fhort of

the ftem and ftern-potl, and of which the end or butt nearcit

the rabbet is wrought very narrow, and well forward or aft.

It-1 ufe is to take out the fnying-edge occafioned by a full

bow, or fudden circular buttock.

STEELINGf in Cutlery, the laying on a piece of fteel

upon a larger mafs of iron, to make that part which is to

receive the edge harder than the relt. The body of an axe

may very well be of iron, as it never comes into ufe to

cut with, and perhaps is Itronger, and lefs hable to break,

than if of Heel ; but it mult have a quantity of Heel at that

part where the edge is to be made.

STEELYARD, orSxiLYARD, in Mechanics, a kind of

balance, called Mojlatera Romana, or the Roman balance ;

by means of which the gravities of ditlerent bodies arc found

by the ufe of one fingle weight.

Steelyard, ConjlruSion ofthe. It confifts of an iron beam
A B {Plate XXXVIII. Mechanics,Jig. 6.) in which a point

is affumed at pleafurc, as C, and, on this, a perpendicular

raifed, CD. On the fhorter arm, AC, is hung a fcale or

bafon to receive the bodies weighed : the weight I is fhifted

this and that way on the beam, till it be a counterbalance

to one, two, three, four, &c. pounds placed in the fcale
;

and the points are noted in which I weighs as one, two,

three, four, &c. pounds. From this conltruction of the fteel-

yard, the manner of uling it is apparent. But the inftru-

roeni, being very liable to deceit, is therefore not to be

countenanced in commerce.

Steelyard, Spring, is a kind of portable balance, ferving

to weigh any matter, from about one to forty pounds.

It is compofed of a brafs tube, into which goes a rod, and

about that is wound a fpring of tempered Iteel in a fpiral

form. On this rod arc the divifioin of pounds and parts of

pounds, which are made by fucceflively hanging on to an

hook fattened to the other end, one, two, three, four, 8cc.

pounds.

Now the fpring being faltened bv a fcrew to the bottom of

the rod ; the greater weight is hung on the hook, the more

will the fpring be contracted, and, conlequently, a greater

part of the r.)d will come out of the tube ; the proportions

of which greater weights are indicated by the figures ap-

pearing a ^ainlt the extremity of the tube.

Steelyard, Company of the. See S i'ili.yard.

Steelyard, Chinrfc. The people of China carry this

ftatera about them to weigh their gems, and other thing*

of value. The beam, or yard, is a fmall rod of wood or

ivory, about a foot in length ; upon this are three rules of
are, made of a fine filver-ltudded work ; they all begin

from the end of the beam, whence the firft i6 extended eight

inches, thefecond fix and a half, the third eight and a

half. The firft is the European meafure, the other two
feem to be China mcaiurc. At the other end of the yard
hangs a round fcale, and at three feveral diltanccs from this

end are faltened fo many fiender firings, as different points

of fufpenfion. The Grit diftance makes eight-fifths of an
inch, the fecond is double to the firft, and the third four

inches and four-fifths. When they weigh any thing, they
hold up the yard by fome of thefe firings, and hang a fealed

weight, of about one ounce and one-fourth troy weight, upon
the refpective divifions of the rule, as the thing requires.

Grew's Mnfeum, p. 369.
Sty.v.i.x \\\\i-S<uiing. In the Philofophical Tranfaftions

(No. 462, feet. 5.) we have an account of the fteelyard-

fwing, propofed as a mechanical method for affilting children,

labouring under deformities, owing to the contraction of the
mufcles on one fide of the body. The crooked perfon is

fufpended with cords under his arm, and thefe are placed
at equal diftances from the centre of the beam. It is fup-

pofed that the gravity of the body will affect the contracted
fide, fo as to put the mufcles upon the ltretch ; and hence
by degrees the defect may be remedied.

STEEN, Jan, in Biography, one of the brighter! orna-

ments of the Flemifh fchool of painting, was born at Ley-
den in 1636. His father was a brewer in that city, who
perceiving an inclination in his fon for painting, placed him
as a pupil with N. Knuffer, an hiltorical painter at Utrecht.

That he might not be entirely dependent upon his talents

as an artift, his father eftablifhcd him in a brewhoufe at

Delft ; but this kindnefs, which might have fecured him
comfort, only afforded him the means of fenfual indulgence,

to which he was prone, and which, in a fhort time, led to the

ruin of the concern ; and his father finding him irreclaimably

bent on diffipation, at length abandoned him. He after-

wards became a keeper of a tavern ; but this was a more
ruinous occupation than the former, and foon brought on
the calamities his conduct merited ; as he was faid ta be a
more active confumer of his own ltores than any of his

cuftomers.

Amidfl the interruptions of indulgence and of bufinefs,

he continued conltantly to praftife the art he had acquired ;

prefenting generally the fcenes and fubjects in which he

paffed his time and were molt congenial to him. The fef-

tivity, frolic, and fun of low life in the alehoufe or other

places of public refort, he treated with the clearelt cxpreffion

and character ; and executed them with a pure tone of co-

lour, and a freedom of touch peculiarly his own. Some-
times, however, he foared fomewhat higher, and entering the

domeltic circles of his friends, perpetuated with the greatclt

felicity the diverfities of character and amufements which
prefented themfelves to his oblervant and intuitive eye. In

n< > man's picturesis anobferver more amufed with variety than

in Jan Stcen's ; or more entertained by wit and humour,

unlefa it be in thofe of our own Hogarth. His drawing

and compolition are in general very good, and his colour ad-

mirable, particularly in parts ; but oftentimes his manage-
ment of chiaro-fcuro is deficient, and his pictures want air.

While he lived, his works were not in much eftimation ; per-

haps his vulgar and dilorderly habits prevented them from

being known : but fince his death, and particularly fince

fir Jofhua Reynolds evinced aneltimation of them, they have

rifen in value, and are now fold, when of fine quality, at very
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great prices, and fought with avidity. He died in 1689,

at the age of fifty-three.

Steen, in Geography, a town of Norway, in the province

of Aggerhuus ; 15 miles N. of Chriftiania.

STEENBERGEN, a town of Brabant, formerly a

place of consequence, on the fea-lide, with a convenient har-

bour, but now, in confequence of the recefs of the fea, a

league from it ; and by this circumllance, as well as the ca-

lamities of war, reduced lo as to have fcarcely the appear-

ance of a town ; 25 miles N. of Antwerp. N. lat. j i° 37'.

E. long. 4 1 1'.—Alio, a mountain of Africa, near the

Cape of Good Hope.

STEENHOUSE, a town of Scotland, in the ifland of

Pomona
; 7 miles VV. of Kirkwall.

STEENKEER, a town of Norway, in the province of

Brontheim ; 36 milts N.E. of Drontheim.

STEENK1RK, or Steenkerque, a village of France,

in the department of J^mappe, fituated on the river Son-

neque, where a bloody battle was fought by the allies com-
manded by William III. king of England, with the French

under the duke of Luxemburg, July the 24th, 1692, in

which the latter were victorious ; 13 miles N. of Mons.
Steenkirk, Stevenjhirk, or Steemkerk, a town of Flan-

ders ; 8 mile* W. of Dixmunde.
STEEN-PLAAT, a town on the W. coaft of the

ifland of Gil .lo. N. lat. i° 20'. E. long. 127 21'.

STEENWORDE, a town of France, in the depart-

ment of the North, and chief place of a canton, in the dif-

trict of Hazebroucli ; 4 miles £. of Callel. The town con-

tains 3474, and the canton 23.650 inhabitants, on a terri-

tory of I 30 kiliometres, in 9 communes.
STEE'NWYCK, Henry, in Biography, was born at

Steenwyck in 1550. He was a fcholar of John de Vries,

a painter of peripective and architectural fcenes. Steen-

wyck furpaffed his mafler in the fame fubjects, viz. interiors

of churches and Gothic buildings, which he painted with

great neatnefs and clearnefs. His colouring is rich and
brilliant, but he injured his effects by painting the lights

too much in lines, unblended and too (harp, which deftroys

the appearance of folidity. He died in 1603, and left a fon,

Henry Steenwyck, born in 1589 at Antwerp, who excelled

him in the fame line and manner. He ufually painted on a

larger fcale than his father. Vandyck, with whom he lived

in intimacy, recommended him to Charles I., who invited

him to England, where he refided feveral years, and died in

London. The pictures of both thefe painters were embel-

lifhed with figures by friendly artifts, as old Franck, Teniers,

Breughel, Van Thulden, &c.
Steenwyck, in Geography, a town of Holland, in the

department of Overiffel, fituated on the river Aa, in the

country of Zallant, and on the confines of Friefland. It

has three churches
; 55 miles S.W. of Emden. N. lat. 52

48'. E. long. 6°.

STEEP, in Agriculture, any kind of liquid or other pre-

paration that is uled for iteeping any forts of grain or feeds

in, which are defigned to be fown for railing crops, in order

to prevent difeafe taking place in them. That which is mod
highly elteemed by the farmer in common, is a very flrong

folution of common fait in water, fuch as will keep up a

heavy egg upon its furface. Strong ftale chamber-ley, in

which common fait has been diflolved, is alfo much ufed by
fome farmers in different fituations. And there are other

forts of preparations which have been long tried with this

view both for feed-grain and lmall feeds, not without fome
effect in preventing the danger from difeafe, as well as from
the attacks and ravages of different forts of infects in the

infant ftate of vegetation and growth in the different kind*

of plants as crops.

Several different forts of preparations, contrived exprefsly

for the purpofe of being applied in this way. are given

under our articles Pickle, Steeping of Seed-Grain and
Seeds, and TuKNiP-ZVy.

Steep, in Rural Economy, a term fometimes employed to

fignify the prepared maw-lkin, bag. or ftomach of a calf

which is killed when fuckhng. Thofe in which the calf is

perfectly healthy when killed, has been wholly fupported

with the milk of the cow, and in which there is found a

white curdly matter to be prefent, are the bell for the pur-

pofe, when well prepared by proper faking and iteeping in

pickle. See Dairying and Rennet.
Steep //land, in Geography, a finall ifland in the Mcrgui

Archipelajjo. N. lat. 10" 43'.

Steep Rods, a ledge of perpendicular fhelly rocks, form-

ing, with fome interruptions, the W. bank of Hudlon's river,

for 12 or 13 miles from the Tappan fea, to within 11 miles

of the city of New York. Some of thele rocks are from

150 to 200 feet high.

Steep Point, a cape on the S. coaft, of the ifland of Java.

S. lat. 7 32'. E. long 107° 3'.

STEEFHOLM, a fmall ifland in the Briltol Channel,

about midway between the coalts of England and Wales.

N. lat. ci°i 9
'. W. long. 3 7'.

STEEPING of Seed-Grain and Seeds, in Agriculture, the

practice of preparing wheat, barley, and other lorts of

feeds, before putting them into the ground, by means of

fteeps, in order to prevent difeafe. It i» obferved by Mr.

A. Young, who has made a great number of interelting ex-

periments in this way, that the modes of Iteeping, brining,

and liming feed- wheat, are innumerable, and all equally in-

tended againft the fmut. From his experiments it feemed

that iteeping from twelve to twenty-four hours in a ley of

wood-afhes, in lime-water, and in a folution of arfenic, gave

clean crops from extremely fmutty leed, but that a fhort

time in thefe mixtures had a much lels eflect.

In the northern diflricts, the practice of Iteeping is almoft

in general ufe with Iteeps of the chamber-ley and fait kinds

with lime, and the following are the practices in two of

the principal grain dill riAs in the fouthern parts of the king-

dom. It is Itated in the Agricultural Survey of Norfolk,

that Mr. Robinfon, of Watton, for many years has had

no other fmut on his farm, than what has been caufed by
accidentally fowing a headland, or fiiiifhing a coiner of a

field with dry feed ; but if teeped, the prevention is in-

fallible. His method is, to lleep it in a brine made with

common fait, of (trench to bear an egg, for twelve hours,

and then to dry with lime. Mr. Dover, of Hockharn, had

great plenty of pheafants, but loll them all by ufing arfenic

in lleeping his wheat-feed. Mr. Salter, of Winborough,

however, dreffes with fait and lime without Iteeping, and

never has the fmut : it is only to be concluded, that he has

always fown clean feed. And Mr. M. Hill (lakes the lime

with fait, diflolved in a fmall quantity of water ; dips the

wheat in a fkep in plain water only ; lays it on the floor,

and incorporates it with fait and lime, and then dries it with

lime. Mr. Overman ftirs his feed well in pump-water, then

lays it in a heap to drain, and adds half a pound of fait to

every bufhel, itirs it well together, and dries with lime ;

this he finds fufficient againlt the fmut. Whence the writer

concludes that his feed is always free from that diltemper,

or afliiredly he would find the procefs to fail, for he does not

leave it any time limed.

The fait is diffolved in a very fmall quantity of water;

with this fait and water the lime is flaked, and with this fa-

line
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line preparation in its hottell (late the wheat becomes can-

died, having previoufly been moiflened for the purpofe with

pure water.

Alfo in Hertfordshire, Mr. Byde brines his wheat ; he
fwims it, but takes it out diredly and limes it. And about

Beachwood they make a brine with fait, which will fwim a

new -laid tag. They leave the feed from two to four hours

long in this brine, and llir and Ikim it ; they lime it over

night, and then fow it next morning, but if it be kept a

week it will receive no injury ; they arc however not free

from inuit, and have occafionally much over the whole
country, even from Watford. A deeping of one hour is

traded to at King's WalJon. If chamber-ley be added or

thrown on the feed after brining, it kills the wheat. Mr.
Leach has bought imutty wheat to fow for curiofity, and
even the word which he could find ; he fteeped it fix hours
in a very llrong brine, made to fwim a large egg ; he dried

it with hot lime and fowed it diredly, and had no fmut. He
has tried this feveral times, always with fuccefs. He iteeps

clean wheat but three hours. But Mr. Sedgwick deeps his

feed in brine above fix hours, then dries it with lime and
fows it directly, and he never has any fmut ; he omitted it

three or four years, and fuffered feverely by fuch omifiion.

In the Appendix to the Inquiry concerning the Nature and
Caufes of the Blight, &c. fome ufeful practical obfervations

have been inferted from Mr. Blackie, the bailiff of the carl

of Chellerfield, on the farm at Bradby-Hall, in Derbyfhire.
It is there ltated that it has been found by experience, and
is prettv generally known, that fmutty feed-grain of the

wheat kind will produce fmutty crops ; but it is believed,

tint it is not generally underltood, that the mod fmutty
feed, by being properly cleaned, will produce clean crops :

fuch, however, is the fad, it is laid ; and it has been found
that the purelt leed will, by being expofed to, or inoculated,

as it is called, with the difeafed, produce fmutty wheat-
crop;. It is for the naturalill, it is fuppofed, to affign a

caufe why the difeafe mould be infectious ; but it is fufficient

for the pradical farmer to know that the fad is indifputably

eftabli.hed, and that it is in every one's power to fatisfy him-
felf on the point.

It is noticed farther, that many farmers have felt them-
felves difappointed in not having their wheat-crops clear of

fmut, after having been at the trouble and expence of
changing the feed, and even warning and Keeping or brin-

ing that feed, not being aware of the infectious nature of
the difeafe asrainll which they were guarding ; and that the

very means they were taking to clean the feed, were alfo per-

haps the means of inoculating, impregnating, or infeding

it with the fmutty matter. For after the operation of fleep-

ing or pickling is performed, the' feed is generally fpread

out on the barn-floor to drain, and probably on the very

fame floor where fmutty wheat had previonfiy been threfhed

out ; or perhaps the feed is put up into facks in which had
been fmutty wheat but a fhort time before. The inocula-

tion or infedion is then, it is faid, complete ; the feed is

fown ; the produce will inevitably and invariably prove
fmutted ; and the farmer naturally feels himfelf difappointed,

after all his attention, trouble, and expenditure. It would
alfo, it is faid, be prudent in every farmr to fee to the

warning and lleeping or pickling the feed himfelf, for if he
trull that operation to fervants, he will generally find himfelf

difappointed.

It has been known that fome farmers fow the fame wheat
for a fuccefiion of years, and with very little preparation or
cleaning of the feed, yet have no fmut in their crops ; and
fo they may with fafety continue to do, fo long as they keep
clear of the infedion, by not borrowing or lending facks,

5
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by change of barn, of implements, or of other thing3 em-
ployed about it. It is fuggelled, that the infection is alfo

(ometimes probably carried from the barn-door, when the
dung is taken green to the fields, without being properly
turned and fermented. It is likely too, it is faid, that

there are various other ways by which the infedion is com-
municated, but which the careful farmer will guard againlt,

when he becomes more fenfible of the contagious nature of
the difeafe.

In the refult of two experimental trials, which were
mp.de in the years 1807 and 1808, on the fame farm, under
the patronage and inlpedion of the noble owner, there is

much certainty and latisfadion afforded on this important
and interefting fubjed.

In the firll trial, it is faid that in the autumn of the pre-

ceding year, his lordfliip bought a peck of very fmutty dif-

eafed wheat from a neighbouring farmer, who had that year
great lofs in his crop from fmut. A piece of land was then
let apart for the trial ; one half of the wheat was fown in the
date in which it was bought, and the refult proved, it is faid,

as might beexpeded, two-thirds of the produce being fmut.

The other half peck was wafhed as clean as poflible, chang-
ing the water three times, and then put into a brine or deep
llrong enough to carry a new-laid egg, in which it remained
two hours, being dirred up twice in the courfe of that time

;

when taken out it was dulled over with quick-lime, and
fown on the other half piece of land : the relult, it is faid,

proved entirely fatisfadory, as it produced a full crop of
fine wheat, without a (ingle ear of fmut.

In the fecond trial, in the preceding autumn alfo, his

lordfhip, by way of change in the feed-grain, had the whole
of his (eed-wheat from Dnnltable : it was fine, it is faid,

and perfedly free from fmnt. Six ears of the fmutty kind
were faved from the crop of the preceding year's trial ;

they were put into a fmall bag, and rubbed therein ; the

fmutty grain was then carefully (hook out of the bag, fo

that there only remained the black dull : a quart of Dun-
(table wheat was then taken, and although perfedly clean

at the time, was walhed in three waters, and then put into

the Imutty bag for the purpofe of inoculation, or being im-

pregnated with the infedion ; it was (hook in the bag, in

which it remained two days, and was afterwards fown. The
refult is ltated to have been highly fatisfadory in proving

the etfed of inoculation, as a very great proportion of the

produce was entirely fmut ; while out of twenty acres fown
with the fame feed-grain not inoculated or infeded by the

fmutty matter, not one fmutty ear was found, although care-

fully examined exprelsly for that purpofe.

Thefe trials are faid to be known, and to have been feen

by many farmers and other perfons in the neighbourhood.

And that the inoculated wheat, on being cut and carefully

threfhed out, was kept for the purpofe of being fhewn to

any perlon who might think it worth while to examine it.

It is further noticed, that fince the advance in the price

of fait, the expence of good brine for deeping or pickling

feed-wheat has become a confideration to farmers, and that

in confequence, various fubditutes have been adopted, fre-

quently not efficacious.

It is thought too, that it would be very advifable, in ad-

dition to all other precautions, that the feed mould be well

warned, and all the refufe fcummed off from the furface of the

liquid made ufe of for that purpofe.

The above obfervations a::d refults are drongly enforced,

and fhewn to be corred by the following datement. In the

autumn of 1805, after having finifhed the wheat-feeding on

the above farm, a neighbouring farmer was advifed to tend

for the deep or pickle which was left. He has fuffered

much
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much in former y^ars from the fmut, and previous to his

fending for the pickle, had that year iown half of his wheat-

feed brined or deeped in his ufual way ; the remainder of the

feed was well warned, was Iteeped or pickled, and proper

precautions taken in the manner directed above ; the refult

was quite fatisfactory, as the crop from the fird fown feed

proved full of fmut ; whereas there was not one fmutty ear

to be found among that of the latter lown feed.

On the nature and caufes of the difeafe there are fo many
notions and opinions, that, it is faid, one farmer fits down
contented with his crop of difeafed wheat, under the idea

that it has been caufed by fomething pernicious in the at-

mofphere ; another thinks that it is owing to the nature of

the foil, which he concludes to have always grown fmutty

wheat ; and a third, who is better informed on the matter,

conceives that it proceeds from the feed, which, though

brought from a dillant didrict for the fake of change, and

appearing to be pure feed, yet was the means of affording

the fmut, contends that it is of no ufe to change the feed,

as he is itill liable to get fmutty wheat : various other caufes

of the difeafe are alfo maintained by others, which need not

be here noticed.

It is confequently concluded, that it has furprifed the

writer much, that fenfible practical farmers and agricul-

turalifts mould ftill remain fo greatly prejudiced, even againd

their own intereds, as not to endeavour to eradicate or re-

move this pernicious difeafe, when it is certainly within their

power fo to do. The means by which it is thought poffible

to accomplifti fo defirable an object, are, it is faid, Jirfi to

imprefs on the minds of all fuch perfons, that the difeafe

originates with the feed
; fecondly, that it is in a high degree

infectious ; and, thirdly, that the fame preventive and cure

are to be effected by proper care and attention to the eda-

blilhed practices of well warning, and brining, deeping, or

pickling the feed.

In (hort, there has been fuch a variety of contradictory

opinions and conclufions entertained in relation to the ufe

and efficacy or advantage of fteeping and preparing feed-

grain, that nothing could hitherto fcarcely be attempted or

eltablifhed upon any thing like a fatisfactory or fcientific

bafis ; but the refult of the whole of what has been dated
from the above experiments and trials would feem to direct

and lead to greater correctnefs and certainty in the principles

and practices which are to be purfued, as it (hews, that the

difeafe to be guarded againd by them is of a very infectious

kind, even when in the fmalled and mod minute portions

of the feed-grain, and probably that the infection lies in the

black powdery matter whicli adheres to the grain ; confe-

quently that every fort of warning, deeping, and perhaps

rubbing, may be of fome benefit, but efpecially the two
fird, when performed with fufficient care, attention, and
caution in every way, and for a proper length of time.

When, in fpite of all iuch care and precaution, fome ears

of a crop may become difeafed, it mud be the confequence

of fome minute particles of this black powdery material dill

adhering, in defiance of every effort for their removal, to the

feed-grain.

The accidental occurrence of the difeafe in fuch cafes,

may, however, as has been feen, fometimes originate from
incaution and the imperfect execution of the means which
are made ufe of for the purpofe, in the barns or other fimi-

lar places, as well as from flight portions of the powdery
fubllance being incautiouflv carried or conveyed into the

fields in a variety of different ways, as by the facks with

the grain, the hoppers, the feed lips, and numerous other

modes.

In regard to the ufe of deeping feeds of the turnip and
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other fmall field kinds, it has been noticed by a late writer

On agricultural chemidry, that there are different prepara-
tions and mendrua of the chemical kind which render the
procefs of fprouting or germination much more rapid than
ulual, when the leeds have been deeped in them. As in

thefe cafes the feed-leaves are quickly protruded and pro-

duced, and more fpeedily perform their functions, it was
propofed as a fubject of experiment to examine whether
fuch mendrua and preparations might not be ufeful in raif-

ing the turnip in a more fpeedy manner to that date in which
it would be fecure againd the attacks of infects, efpecially

the fly, which is fo dellructive to it ; the refult, however, it

is laid, proved that the practice was inadmiffible ; as feeds fo

treated, though they germinated much quicker, did not pro-

duce healthy plants, and often died foon after fprouting.

In the month of September 1807, radifli-feeds were
deeped for twelve hours in a folution of chlorine, and fimi-

lar feeds in very diluted nitric acid, in very diluted fulphuric

acid, in weak folution of oxyfulphate of iron, and fome
in common water. The feeds deeped in folutions of chlo-

rine and oxyfulphate of iron, threw out the germ in two
days ; thofe in nitric acid in three days, in fulphuric acid in

five days, and thofe in common water in feven days. But,
it is faid, in the cafes of premature germination, though the

plume was very vigorous for a fhort time, yet it became at

the end of a fortnight weak and fickly ; and at that period

lefs vigorous in its growth than the fprouts which had been
naturally developed, fo that there can be fcarcely, it is

thought, any ufeful application of thefe experimental trials.

Too rapid growth and premature decay feem invariably, it

is fuppofed, connected 111 organized dructures ; and that it

is only by following the flow operations of natural caufes,

that we are capable of making improvements. See Turnip-
Fly.

However, if the refult of thefe trials fhould be confirmed

by farther ones, and more full and complete experience, al-

though deeping feeds of thefe kinds in thefe forts of pre-

parations may not be capable of being ufefully had recourfe

to in the above intention, it may often be beneficial for pro-

moting the healthy fprouting and early growth of thefe

and many other forts of fmall feeds in very dry times and

hot parching feafons, as well as, in common water, for

clearing them of various forts of extraneous matters and
light imperfect feeds. Many of the preceding obfervations

may be applied with advantage by the gardener, in deeping

peas and beans, &c. as well as the nuts, kernels, and Items

of many different forts of plants and fruits.

STEEPLE, an appendage generally raifed on the wedern
end of a church t© hold the bells.

Steeples are denominated from their form, either^//w,
or towers. The fird are fuch as afcend continually, dimi-

nidiing either conically or pyramidically.

The latter are mere parallelepipeds, and are covered at top,

platform like.

In each kind, there is ufually a fort of windows, or aper-

tures, to let out the found ; and fo contrived, at the fame

time, as to drive it down.
Mafius, in his treatife of bells, treats likewife of deeples.

The mod remarkable in the world is that at Pifa, which
leans all to one fide, and appears every moment ready to fall

;

yet is in no danger. This odd difpoiition, he obferves, is

not owing to a fhock of an earthquake, as is generally

imagined ; but was contrived fo at fird by the architect ; as

is evident from the ceilings, windows, doors, &c. which are

all in the level.

STEER, Hog-Jieer. See Hog and Ox.
STEERAGE, in a Ship, that part of the {hip abaft

where



S T E

where the tiller travcrfcs between decks. In merchant-lhips,

it is the fpace between the companion-ladder and captain's

cabin. In large Ihips of war, it is ufed as a hall, through

which it is neceilary to pafs to or from the great cabin.

In merihant-thips, it is generally the habitation of the in-

ferior officers and ihip's crew.

Stxbragb, in iVj Language, is alio ufed to exprefs the

effort of the helm: and hence

Sleeragi via) is tliat degree of progreflive motion commu-
nicated to a Ihip, by which (lie becomes- fufceptible of the

eilcd of the helm to govern her courfe.

STEERING) in Navigation, the art of direfting a (hip's

way from one place to another, by means of the helm and

rudder, or of applying the efforts of the helm to regulate

her courfe when Hie advances.

He is held the belt itecrlman, who ufes the lead motion

in putting the helm over to and again, and who keeps the

(hip bell from making yaws ; that is, from running in and

out.

For this purpofe the helmfman (hould diligently watch

the movements of the head by the land, clouds, moon, or

ftars ; becaufe, although the courfe is in general regidated

by compafs, yet the vibrations of the needle are not fo

quickly perceived, as the fallies of the (hip's head to the

right or left, which, if not immediately retrained, will ac-

quire additional velocity in every inllant of their motion, and

dematid a more powerful impulfe of the helm to reduce

them ; the application of which will operate to turn her

head as far on the contrary fide of her courfe.

The phrafes ufed in (leering a (hip, vary according to the

relation of the wind to her courfe. Thus, if the wind is

fair or large, the phrafes ufed by the pilot or officer who
fuperintends the lleerage, are port, Jlarboard, and Jlcady

;

which fee refpcctively. The firll is intended to diretl the

(hip's courfe farther to the right ; the fecond is to guide

her farther to the left ; and the lall is defigned to keep her

exadtly in the line on which (he advances, according to her

prefcribed courfe. The excefs of the firft and fecond move-

ment is called hard-a-port, and hard-a-Jlarboard ; the former

of which gives the greatefl poffible inclination to the right,

and the latter an equal tendency to the left.

If, on the contrary, the wind is foul or /cant, the phrafes

are luff, thus, and no nearer ; the firll of which is the order

to keep her clofe to the wind ; the fecond, to retain her in

her prefent fituation ; and the third, to keep her fails full.

See TuLL-and-iy. See alfo CoND.
In a (hip of war, the exercife of (leering a (hip is ufually

divided amongll a number of the moil expert failors, who
attend the helm in their turns ; and are accordingly called

timoneers, from the French term timomcr, which (ignifies

helmfman.

The ileerage is conflantly fupervifed by the quarter-

mailers, who alio attend the helm by rotation. In merchant-

fhips, every feaman takes his turn in this fervice, being di-

rected therein by the mate of the watch, or fonie other

officer. Falconer.

For the theory and effed. of (leering, fee Sailing,

Course, &c.

Steering- Wheel, in Ship-Building, the wheel on the quar-

ter-deck, to which the tiller-rope is connected by a fufficient

number of turns round its barrel, by turning of which the

helm is moved from one fide to the other with the greatell

exa&nefs.

STEERISH, in Rural Economy, a term applied to

young growing oxen, in contradiltinction to oxey.

STEEVENS, GEORGE, in Biography, the moll fuccefs-

ful of all the editor:- and commentators of Shakfpcare,
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born at Poplar in the year 1735 or 1736, was the fon of an

Fail India captain, afterwards a director of the company.
The fubjefl of this article received the elements of his edu-
cation at Kingfton-upon-Thaines, and he had Gibbon, the

celebrated hilkorian, for his fchool-fellow. From hence he
went to Eton, and in a few years was admitted a fellow

commoner of King's college Cambridge, and having ac-

quired a large portion of claffical literature, with a general

taite for learned purfuits, he devoted his time and fortune to

the lludy and collection of books.

On the firft ellablifhment of the Effex militia he accepted

a commiffion, but he fpent the concluding years of his life

in almoil total feclufion from the world, feldom mingling

with fociety, but was found either in the fhops of book-
fellers, in the Shakfpeare gallery, or in the morning con-

verfations of lir Joleph Banks.
Although not an original writer, he deferves a place

among the chief literary characters of the age, coi.fidering

the works which he illuftrated, and the learning, fagacity,

tafte, and general knowledge which he conflantly exhibited

in his writings. With a great verfatility of talents, he was
eminent both by his pen and pencil ; but his chief excellence

lay in his critical knowledge of an author's text ; and the

belt fpecimen which he gave of his great talents is his edition

of the works of Shakfpeare, in which he is faid by com-
petent Judges to have left all competitors far behind him.

He had lludied the age of Shakfpeare, and employed a very

large portion of his life in becoming acquainted with the

writings, manners, and laws of that period, as well as the

provincial peculiarities, whether of language or cuftoms,

which prevailed in different parts of the kingdom, but more
particularly in thofe in which Shakfpeare paffed the early years

of his life. He was continually increafing this (lore of

knowledge by the acquilition of the obfolete publications

of a former age, to obtain which he fpared no expence.

His critical fagacity and obfervation were conflantly em-
ployed in calling forth the hidden meanings of the dramatic

bard. In preparing his lall edition for the prefs, he gave a

very lingular example of diligence and perfeverance. To
this work he exclufively devoted a period of full eighteen

months, during which he left his houfe at Hampilead every

morning at one o'clock, and coming to London, without

any regard to the weather, or the feafon of the year, he

found a proof-flieet of Shakfpeare ready for his perufal and

corre&ion. Thuii, while the printers flept he was awake, by
which means he completed in about the time already men-
tioned his fplendid edition of the works of Shakfpeare, in

15 vols, oftavo.

Mr. Stcevens died in the year 1800, at the age of about

65 years. He bequeathed his valuable copy of Shakfpeare,

illuftrated with 1500 prints, to lord Spencer; his Hogarth,

which was perfect, with the exception of two prints, he be-

queathed to Mr. Windham ; and his corrected copy of Shak-

fpeare, with 200 guineas, he lek to Mr. Read, at whofe

chambers he always corrected the proofs of his work in the

lilence of night.

Mr. Steevens was a man of great wit, and indulged his

proptnfity freely, not only in converfation, but in various

other modes in which he threw ridicule upon fome of his

antiquarian friends, whom he was fond of leading into

errors. " His fatire was fevere and not without malignity,

and his chara&er feems to have been far from amiable,

though he is faid to have been bountiful, on many occafions,

to perfons in diftrefs." He was indefatigable in every thing

which he undertook, but fuhjedt to caprice in his habits and

attachments.

STEEVING, or Stiving, in Sea Language, denotes

the
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the elevation of a ftiip's cathead or bowfprit above the ftem,

or the angle which either makes with the horizon.

SteEVING, in Merchant Ships, is ufed for the (lowing of

cotton or wool, by means of icrews, to force it clofe to-

gether.

STEFANO, called // Fiortntino, in Biography, is the

only one of Giotto's fcholars who aimed at lomething be-

yond the mere imitation of his matter, whom, according to

Vafari, he furpalled. He was born at Florence in 1301,

and was the grandfon of Giotto, by a daughter called Ca-

terina. He was the 6rft who attempted forefhortening ;

and if he failed of complete luccefs, he certainly corrected

perfpedtive, and gave more varied turns, more character,

and greater vivacity to heads. His moil accredited works

in the church of Afa Coeli at Rome, Sta. Spirito at Flo-

rence, and elfewhere, are no more. No authentic work of

hi3 remains, unlefs we except a Madonna in the Campo
Santo at Pifa, undoubtedly in a greater ttyle than the

works of his matter, but retouched. He died in 1350,

aged 49. Fufcli.

Stekano, Tomaso, according to Baldinucci, was the fon

and difeiple of the foregoing artill, and born at Florence in

1324. He acquired the name of 11 Giottino, from the

great relemblance of his works to thole of Giotto. A
Pieta, which ft ill remains of him at S. Remigio at Florence,

and fome frefcoes at Affifi, bear indifputable marks of that

ttyle. He died at Florence, at the age of 32.

STEFFANI, Agostino, a difeiple of' the elder Ber-

nabei, was born in 1655. Though Walther and raoft of

the Germans, who wifh to rank him among their country-

men, fay that Leipfig was the place of his birth ; yet

Handel and the Italians make him a native of Caftello

Franco, in the Venetian ftate. He was a chorifter at St.

Mark's during his youth, where his voice was fo much ad-

mired by a German nobleman, that, obtaining his dilmiffion,

he took him to Munich in Bavaria, and had him educated,

not only in mufic under the celebrated Ercole Bernabei, but

in literature and theology fufficient for prieft's orders ; in

conf-quence of which, after ordination, he was diftinguifhed

by the title of abate, or abbot, which he retained till late

in life, when he was elected bifhop of Spiga.

In 1674, at the age of 19, he publifhed his " Pfalms,"

in eight parts. He likewife publilhed " Sonate a 4 Stro-

menti ;" but his chamber duets are the molt celebrated of

his works, and, indeed, of that fpecies of writing. In his

little tract, " Delia certezza Dei principij delh Mutica,"
he has treated the fubjedl of mufical imitation and expreffion,

according to P. Martini, like a philofopher, and agreeable

to mathematical principles. This work, written in Latin,

which we have never feen, was held in fuch high eftimation

in Germany, that it was tranflated into the language of that

country, and reprinted eight feveral times. Walther and
Marpurg have given the following lift of Italian mufical

dramas or operas, which the admirable Steffani fet for the

court of Hanover, where he refided many years as maeftro
di capella : " Aleffandro," " Orlando," " Enrico," " Al-
cide," " Alcibiade," " Atalanta," and " II Trionfo del

Fato ;" which were afterwards tranflated into German, and
performed to his mufic, between the years 1695 and 1699,
at Hamburgh. About the year 1724 he quitted the court
of Hanover, when he is faid to have refigned his office as

maeftro di capella in favour of Handel. He was elected

honorary prefident of the Academy of Ancient Mufic in

London. In 1729 he went into Italy, to fee his native

country and relations, but returned the next year to Ha-
nover. However, foon after, having fome bufinefs to

tranfact at Franckfort, he was there feized with an indif-

pofition, of which in a few days he died, at near fourfenre.

There are periiaps no compofitions more correct, or fugues
in which the fubjects are more pleating, or anfwew and imi-

tations more artful, than arc to be found in the duets of
Steffani, which, in a collection made for queen Caroline,

and now in the pofleffion of his majefty, amount to near one
hundred. The greatett fingers of Italy during the lad
age ufed to exercife themfelves in thefe duet6, as folfeggi.

Mrs. Arne, the widow of Dr. Arne, and fcholar of G
niani, who fung in feveral of Handel's latter operas, has

frequently allured us, that (he had often heard Senefino, the

Strada, and other eminent opera lingers, fing them during

their morning fhulics. They were then in the befl melody
of the times ; but, at prefent, there are very few paflages

which opera lingers would be likely to meet with in their

parts of the operas of the prefent day.

STEFFT, in Geography, a town of Germany, in the

principality of Anfpach ; 3 miles S.S.W. of Mayn-
bernheim.

STEG, in Rural Economy, a provincial term fometimes

applied to a gander. Stegs which are of fome age are al-

ways better than fuch as are too young, in the management
of geefe and their young flocks.

STEGANIA, in Botany, fo named by Mr. R. Brown,
from reyavof, clofely covered, is a genus of ferns, feparated

by that learned botaniit from Blechnum and Pteris, in his

Prodr. Nov. Holl. v. 1. 152. Its character is made to

confifl in the linear aflemblages of capfules, Sort, covering

the frond, or the contracted fructifying portions of it, en-

tirely, the involucrum being marginal, opening at the inner

edge, and uninterrupted. The habit of the genus, of which

eight New Holland fpecies are defined in the work above

cited, is faid to be like Blechnum, while the character is not

always diftinguifhable from that of Pteris. It is hinted that

Blechnum loreale, Fl. Brit. 1 135, and Pteris crifpa, ibid.

1 137, may perhaps belong to Stegania. A genuine example

of this genus is, however, Onoilea nuda, L. ab ill. Nov.
Holl. v. 2. 96. t. 246. Blechnum procerum, ibid. t. 247,
Stegania procera, Br. n. 8, feems, by the figure, to be a

real Blechnum, the infertion of the involucrum being not

ftrictly marginal, fcarcely more fo indeed than in B. loreale,

of whofe genus we cannot entertain a doubt. In this ftate

of tilings we hefitate to admit Stegania, left all its fpecies,

if examined at a proper period of growth, fliould prove to

have an involucrum not originating from the margin, how-
ever near that part it may be inferted.

STEGANOGRAPHY, trcytttoy^afta, formed of rt-

yam:, fecret, and y^alw, I write, the art of fecret writing,

or of writing in cyphers ; known only to the perions corre-

fponding. See Cipher and Deciphering.
STEGEBORG, in Geography, a town of Sweden, in

Eall Gothland ; 8 miles N. of Calmar.

STEGEN, a town of Norway, in the diocefe of Dron-
theim ; 100 miles N. of Drontheim.—Alfo, a town of the

duchy of Holftein ; ic miles S.E. of Braemlted.—Alfo, a

fmall ifland in the North fea, near the coaft of Lapland.

N. lat. 67 20'.—Alfo, a town of Pruffia, in the province

of Natangen ; 24 miles S. of Brandenburg.

STEGNOSIS, Ste^voo-i?, an obltruction of any natural

difcharge. efpecially that by the pores.

STEGNOT1CS, ZTtymixa, formed from rvyv> conflipo,

I clofe, in Medicine, remedies proper to clofe and Hop the

orifices of the veflels, or emunctories, when relaxed,

ftretched, lacerated, &c.

Such are pomegranate leaves, red rofes, plantain leaves,

tormentil roots, &c. Stegnotics are proper in the haemor-

hoids, and other fluxes of blood.

STEGOSIA,
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STEGOSIA, m Botany, fo called by Loureiro, Fl.

Cochinch. 51, from rsyc;, a roof, is a genus of grades elta-

blifhed by that author, which proves not diftinct from

Rottbollia. ( See that article. ) The original fpecimen

of Loureiro's only fpccies, fent by him to fir Jofeph Banks,

was found by Mr. Brown to be R. cxaltata, Linn. Suppl.

114. It is uled in Cochinchina for thatch.

STEIN, in Steen, in Commerce. See Stone.
Stein, in Geography, a town and fortrefs of Baden, on

the eall fide of the Rhine ; 4 miles N. of Worms.—Alfo, a

town of the duchy of Baden ; 9 miles E. of Carlfruhe.

—

Alfo, a town of the duchy of Carinthia, with a citadel, on the

Drave ; 2 miles S. of Clagenfurt.—Alfo, a town of Saxony,

in the lordfhip of Schonburg ; 7 miles S.E. of Zwickau.

Stein, or Kamnetz, a town of the duchy of Carniola,

on the Feiflriz ; 10 miles N. of Laybach. N. lat. 46 22'.

E. long. 3 2° 20'.

Stein am Rein, a town of Switzerland, in the canton of

Zurich, iituated on the north fide of the Rhine, at the wed
extremity of the lake Zell, with a bridge over the river.

Thit town was furrounded with walls, in the year 966, by
Burcard, the fecond duke of Swabia, who endowed it with

leveral privileges; and in the year 1005, the convent,

founded by his confort at Hohentweil, was removed to

Stein, and continued in this place, under the government

of an abbot, till the time of the reformation. In 1267, the

town devolved to the barons of Hohenklingen ; and in

1443, both the feat of that name, which is Hill Handing
above the town, and the town itfelf, was fold to the Klin-

genberg family ; and in 1457, the burghers redeemed

themfelve?, and foon after entered into an alliance with

Zurich and Schaffhaufen. In 1484, referving their liberties

and privileges, they put themfelves under the prote&ion of

Zurich, as they continue to this day. At the period of

the reformation, Stein, in conjunction with moit of its con-

ventualifts, embracing Proteftantifm, the convent was fe-

queft rated ; and in 1524, Zurich appointed a bailiff to

fuperintend and colleft its revenues. The high and low
jurifdi&ion is lodged in the town, the magiftracy of which
is compofed of burghermafters, and a council, who are all

natives, and of its own nomination ; excepting the judge

and his weibel or ferjeant, who are appointed by the city of

Zurich, though even thefe mult be burghers of Stein. The
fore-mentioned frat of Hohenklingen is converted into a

watch-tower, and the caltellan refides in it. On the other

fide of the Rhine, in a place called " Burg," oppofite to

the town, i6 a church, feated on an eminence, and belonging

to Stein. Some are of opinion that this is the fcite of the

caftle of a Celtic town, called " Gaunodurum," which is

fuppofed to have extended to the village of Efchenz; 10

miles E. of Schaffhaufen. N. lat. 47 39'. E. long. 8° 50'.

Stein, a town of Germany, in the margraviate of An-
fpach, on the Rednitz ; 22 miles E.N.E. of Anfpach.

Stein. See Stain.
STEINA, a town of Bavaria, in the bifhopric of Bam-

berg ; 6 miles W. of Burg Eberach.

STEINACH, a town of the duchy of Stiria ; 1 1 miles

W. of Rottenmann Alfo, a river of Switzerland, which

runs into the lake of Conftance, 2 miles W. of Rofchach.

—Alfo, a town of Bavaria, in the bifhopric of Bamberg
;

2 miles N.N.E. of Burg Eberach.

Steinach, or Stadt Steinach, a town of Bavaria, in the

bifhopric of Bamberg ; 30 miles N.E. of Bamberg. N. lat.

50 n f

. E. long. n° 37'.

Steinach, a town of the duchy of Wurzburg; 5 miles

N. of Munnerftatt.

Steinach, Unter, a town of Germany, in the princi-

pality of Culmbach
; 5 miles E. of Bayreuth.

Vol. XXXIV.

Steinach, a river of Wurtcmberg, which rifes S. of
NeifTen, and runs into the Neckar, near Nurtingen.—Alfo,
a river which runs into the Maine, I mile S. ot Zeulen, in

the bifhopric of Bamberg.
Steinach, Mark, a town of the duchy of Wurzburg

;

3 miles E.N.E. of Schweinfurt.

STEINAKIRCHEN, a town of Auftria, on the
Little Erlaph ; 10 miles S. of Ips.

STEINAM Angek, or Szombath Hcly, a town of
Hungary, built on the ruins of an ancient Roman town,
called « Sabaria ;" 48 miles S. of Vienna. N. lat. 47° w'.
E. long. 1 6° 58'.

STElNAU, a town of Silefia, and capital of a circle,

in the principality of Wohlau, on a fmall river near the weft
fide of the Oder ; containing two churches, and lomc manu-
factures of cloth. It has had the misfortune of being facked
and burned in feveral fuccefiive wars ; 80 miles W.N.W. of
Wohlau. N. lat. ji° 22'. E. long. 16 25'.

Steinau, or Stzynawa, a town of Silefia, in the prin-
cipality of Oppeln ; 22 miles S.S.W. of Oppcln. N. lat.

50 1 8'. E. long. 2 7 18'.

Steinau, a town of Germany, in the county of Hanau
Munzenburg; 16 miles S.W. of Fulda Alfo, a town of
Germany, in the duchy of Bremen ; 24 miles N.E. of
Carlfburg.—Alfo, a riyer of Silefia, which runs into the
Neyfie, oppofite to Lbwin.

STEINBACH, a town of Germany, in the lordfhip of
Schwarzenberg

; 3 miles E. of Schainfeld.—Alfo, a town
of Germany, in the county of Henneberg

; 5 miles E. of
Smalkalden.—Alfo, a town of Auftria ; 6 miles S. of Steyr.—Alfo, a town of Germany, in the principality of Nafiau
Dillenburg; 6 miles N.N.W. of Dillenburg.—Alfo, a town
of the duchy of Baden

; 5 miles W.S.W. of Gerfpach.
Steinbach, Langen, a town of the duchy of Baden

;

3 miles N.W. of Baden.

STEINBECK, a town of Pruffia, in Natangen ; 24
miles S. of Brandenburg.

STEINBERG, a town of Bavaria, in the bifhopric of

Bamberg ; 3 miles N. of Cronach.—Alfo, a town cf Weft-
phalia, in the county of Lippe ; 10 miles E.N.E. of Lem-
gow.—Alfo, a mountain of Weftphalia, in the principality

of Calenberg, near Minden.—Alfo, a town of Saxony, in

the circle of Erzgebirg ; 14 miles S-S.E. of Freyberg
Alfo, a town of Germany, in the county of Henneberg

;

3 miles E. of Romhild.

STE1NBERGEN. See Steenbergen.
STEINBIZA, in Ichthyology, a name given by Hilde-

gard, and fome other writers, to that fmall fpecies of co-

bitis, called by other? cobitls aculeata, and tecnia cornuta. It

is the cobitis with a forked fpine under each eye, defcribed

by Artedi.

STEINEA, in Geography, a town of Switzerland, be-

longing to the canton of Zurich, in the Thurgau
; 4 milei

N.E. of St. Gal.

STEINFURT, or Burg Steinfurt, a town of Ger-
many, and capital of a county, to which it gives name, on

the Aa ; 17 miles N.W. of Munlter. N. lat. 52 15*.

E. long. 7 15'.

Steinfurt, a town of the duchy of Wurzburg ; 3 milei

W.S.W. of Hasfurt.—Alfo, a county and principality of

Germany, furrounded by the bifhopric of Mnnfter, about

2J miles in length, and from five to eight in breadth ; raifed

to be a principality of the emp're in the year 1495. Part

of the territories belonged to the bifhop of Munlter, and
part to the count of Bentheim. To a Roman month it

contributed 7 florins 32 kruetzers.. and it was taxed to the

imperial chamber 40 rixdollars 42 kruetzers.

Steinfurt, or Drenjleinfurt, a town of Germany, in

S the
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ihe bilhopric of Munller ; 1 1 miles S. of Muntter. N. lat.

5i° 48'. E. long. 8° 32'.

STEINHARD, a town of Germany, in the principality

of Anfpach ; 5 miles S.S.E. of Wad'ertrudingen.

STE1NHAUS, a town of the duchy of Stiria
; 4 miles

N.E. of Muertzenfchberg.

STEINHAUSEN, a town of Switzerland, in the can-

ton of Zug, at the north end of the lake of Zug ; 2 miles

N.W. of Zug.
STEINHEID, a town of Germany, in the principality

of Coburg ; 9 miles N.N.E. of Coburg.
STE1NHEIM, or Obcr Stetnheim, a town of Germany,

in the circle of the Lower Rhine, on the Main ; 2 miles

S. of Hanau.
Steinheim, a town of Weilphalia, in the bifhopric of

Paderborn; 14 miles N.N.E. of Paderborn. N. lit". 51

45'. E. long. 9 5'.

Steinheim am Muhr, a town of Wurtemberg ; to miles

N. of Stuttgart.

STEINHOF, a town of the Helvetian republic, in the

eanton of Berne ; 16 miles N. of Berne.

STEINHUDE, a town of Germany, in the county of

Schauenburg, on the fouth fide of the Steiuhuder Meer ;

53 miks N.W. of Hanover.

STEINHUDER Meer, a lake of Germany, in the

county of Schauenburg, fix miles long and two broad

;

12 miles N.W. of Hanover.

STEINHUN, Stone-hen, in Ornithology, a name given

by the Germans to a bird of the lagopus kir.d, more com-
monly known by the name of otomo, and in fome places by
that of colmejlre.

It feems not to differ from the lagopus in any thing but

colour, and that bird being known to change its colour in

the fummer months, it is probably no other (pedes.

STEINHURST, in Geography, a town of the duchy of

Holitein, with a cattle; 25 miles E.N.E. of Hamburg.
STEINING, a term ufed for the lining of (tone or

bricks to a well, (haft, or tunnel pit.

STEINISNAK, in Geography, a town of Croatia; 10
miles E.S.E. of Carlftad.

STEINKIRCHEN, a town of the duchy of Bremen
;

10 miles S.E. of Stade.

STEINORT, a town of Pruflia, in Natangen
; 52 miles

S.E. of Konigiberg.

STEINPLEISZ, a town of Saxony, in the circle of

Erzgebirg ; 5 miles W.S.W. of Zwickau.
STEINSDORF, a town of Saxony, in the circle of

Neufladt ; 3 miles S. of Weyda.
STEINSTADT, a town of the duchy of Baden. In

Oftober, 1796, the French were defeated here by the

Aultrians ; 16 miles S. of Friburg.

STEISBEL, a mountain of Hungary ; 4 miles N. of

Kemnitz.

STEITZ, a town of Germany, in the principality of
Anhalt Zerbft ; 6 miles S. of Zerbft.

STEKAN, in Commerce, a liquid meafure in Holland.
Rhine and Mofel wine, and alfo fpirits diftilled from corn,

are fold by the aam, which contains 4 ankers, 8 ftekans,

21 viertels, 64 (loops, 128 mingels, 256 pints, or 1024
mufies ; and which holds 8966 Dutch, 7705 French, or

9351 Englifh cubic inches, or about 40^ Englilh wine gal-

lons. Linfeed and rape-feed oil is fold in aams of 7^ fte-

kans, or 120 mingels, weighing about 286 lbs. avoirdupois.

Train-oil is fold in quarteels of 1 8 or 2 1 ftekans ; alfo in

»at8 of 12 ftekans, or 192 mingels. The mingel of 2 pints,

or 8 mufies of rain-water, weighs about 2 lbs. 4^ oz., Am-
fterdam weight : . 19 mingels = 6 Englifh wine-gallons, and

27 mingels ;= 7 Englifh beer-gallons. A vat of oil of
10

olives contains 717 mingels, and weighs 1730 lb>>. avoir-

dupois: 19.82 ftekans of Amlterdam = 100 Englifh gal-

lons, and each (lekan = 1 165 cubic inches.

STEKBOREN, in Geography, a town of Switzerland,

in the Thurgau, on the l'outh iide of the lake of Zell

;

7 miles W. of Conltance.

STEKEN. See Stixkln.
STEKENITZ. See Steckenii /.

STELiE, in Ancient Geography, the name of a town in

the ifland of Crete, near Paraefus. Steph. Byz.
STELE, SthX>i, in Antiquity, a kind of punifhment,

being a pillar whereon a criminal was expofed, and on which
was engraven an account of his crime.

The perfons thus expofed to the laughter and reproaches

of the people, were called_/W/7,r . Potter, Archseol. Grace,

lib. i. cap. 25. torn. i. p. 130.

STELECHEIA, a word ufed by fome authors to ex-

prefs the vena porta;.

STELECHITES, in the Materia Mcdica, a name
given by Diofcorides, and fome other of the Greek writers,

to a peculiarly fine kind of (torax. It was the fame with

the calamite, only that this name was given to the larger,

and the name calamite to the fmaller or flenderer pieces.

Pliny, Strabo, and many others, join in telling us, that

the wood of the ftorax-tree, on account of its foftnefs and
fweet tafte, was the molt fubjeft to be eaten by worms of
that of any tree in the world.

When the worms attacked the body of the tree, the duft

they made by their erofion formed a hillock or heap round
the tree, or at its foot, and the extravafated balfam running

amongft this duft, made a mafs that was called the cymatius

Jlorax at that time, and was the fame with the common
(torax now in ufe.

Stelechites Stibii Facie, in Natural Hiflory, a very un-
couth name given by Aldrovandus, and fome others, to the

entrochi. He gave them this name from the refemblance of
fome of the longeft pieces to fragments of the trunks of
tree?, the arms parting out from the fides of thefe main
branches, the rudiments of which are very frequent in many
of the entrochi, palling for the remains of boughs, and the

hollow in the middle, for the cavity where the pith of the

tree was. The addition of Jlibii facie was only from the

obferving that the top and bottom were radiated, or ftriated,

from the central hole to the circumference, in the manner
of antimony. Thcfe are truly no vegetable remains, but
parts of the arms of that ftrange fi(h called Jiella arborefcens,

See SrAR-Fj/h.

STELENCHIS, a ftrigil, or an inflrument ufed in the

baths to rub off the fweat from the (kin.

STELENDENA, in Ancient Geography, a country of
Afia, in Syria, near the deferts of Palmyra. Pliny.

STELHOVEN, in Geography, a town of Holland;

3 miles S.W. of Gertrudenburg.
STELIS, in Botany, s-sXk, an ancient Greek name for a

fort of Miffeltoe, parafitical, like this genu?, upon trees.

—Swartz in Schrad. Journ. v. 2. 239. t. 2. f. 3. Ejufd.

Neues Journ. v. 1. 97. Aft. Holm. 1800. 248. Ind. Occ.

1549. Willd. Sp. PI. v. 4. 138. Ait. Hort. Kew. v. 5.

210. (Humboldtia; Prodr. Fl. Peruv. et Chil.)—Clafs

and order, Gynandria Monandria. Nat. Ord. Orchidea.

Gen. Ch. reformed. Cal. Perianth of three equal, ovate,

keeled, fomewhat concave leaves, cohering at the bafe. Cor.

Petals two, diftinft, much fmaller than the calyx, obtufe,

concave, vaulted over the column. Neftary a lip without
any fpur, of the fize, and nearly the (hape, of the petals,

fomewhat emarginate, indexed at the edge. Stam. Anther
a vertical moveable deciduous lid, of two cells ; malles of

pollen globular, at length waxy, folitary. Pi/l. Germen
iuferior9



STELIS
inferior, ovate ; ftyle very (hort, dilated, hollowed, with

three teeth, at the fummu ; lligma in front, near the an-

ther, convex. Peric. Capfule oval, with three angles and

three furrows, one cell and three valves ; the uppermolt

furrow keeled.

Eff. Ch. Calyx-leaves cohering at the bafe. Petals

concave, vaulted, obtufe. Lip the lize and fhape of the

petals, without a fpur. Anther a vertical moveable lid.

Mafles of pollen two.

Seftion I . Inflorefcence terminal.

1. S. ophiogloffoides. Adder's-tongue Stelis. Swartz Ind.

Occ. 1551- Willd. 11. 1. Ait. n. 1. (Epidendrum ophio-

glofioides ; Linn. Sp. PI. 1353- Jacq. Amer. 225. t. 133.

f. 2 ; excluding Plumier's fynonym. E. trigoniflorum
;

Swartz Prodr. 125.)—Stem with a folitary, oblong-lanceo-

late leaf, about the length of the fpike. Clofed flowers

three-fided.—This grows on the items rnd branches of trees,

in the mountainous woods of Jamaica, and other iflands of

the Weft Indies, flowering in July and Auguft. The pe-

rennial root confilts of numerous long, fimple, zigzag,

whitifli fibres. Stems feveral, two or three inches high,

fimple, clothed with compreil'ed, oblique, tubular, mem-
branous (heaths, and bearing at the top one coriaceous,

ribbed, bluntifh, nearly elliptical leaf, two or three inches

long, on a (hort twilted fcotjlalk. Spile generally folitary,

axillary, (talked, erett, flender, fimple, rather taller than

the leaf, bearing numerous, alternate, fmall, ovate, acute

braSeas. Flowers very minute, nearly or quite feflile, flat

at the bafe ; when clofed perfectly triangular. Calyx pale

green. Petals light red. Lib dark purple. Anther purple.

2. S. micrantha. Small-flowered Stelis. Swartz Ind.

Occ. 1553. Willd. n. 2. Ait. n.2. Sm. Exot. Bot. v. 2. 31.

t. 75. (Epidendrum micranthum ; Swartz Prodr. 125.)

—

Stem with a folitary, lanceolate leaf, fhorter than the fpike.

Clofed flowers fix-fided.—Found on trees, and at the fides

of rocks, on the lofty mountains of Jamaica. Swartz. The
marquis of Blandford received it from thence in 1805, and

it flowered in his lordfhip's ftove in November 1806. This

has the habit of the preceding, but is rather larger, with a

longer, though narrower, leaf. The flowers are numerous,

reverfed in their pofition, but we know not whether this

character be proper to the whole genus. When clofed, they

form a roundifh fix-fided figure. Calyx green. Petals and lip,

as well as the column and anther, of a dark brownifh-purple.

3. S. acutiflora. Sharp-flowered Stelis. Willd. n. 3.

—

" Stem very (hort, with one lanceolate, abrupt leaf, (hotter

than the fpike ; tapering and fheathed at the bafe."—Native

of Peru, on the trunks of trees. Defcribed by Willdenow,

from a dried fpecimen, gathered by Ruiz and Pavon, as are

all the following, except our tenth fpecies.

4. S. lanceoleta. Lanceolate Stelis. Willd. n. 4.

—

" Stem elongated, with one oblong-lanceolate, abrupt leaf,

equal to the fpike. Bradteas membranous, the length of

the flowers."—From Peru.

5. S. polyflachya. Many-fpiked Stelis. Willd. n. 5.

—

" Stem elongated, with one lanceolate-elliptical, abrupt

leaf. Spikes two or three together, longer than the leaf."

—From the fame country.

6. S. oblonga. Long-leaved Stelis. Willd. n. 6.—" Stem

elongated, with one lanceolate-elliptical, pointed leaf, longer

than the twin fpikes."—Native alfo of Peru.

7. S. purpurea. Purple-leaved Stelis. Willd. n. 7.—
" Stem elongated, with one elliptical, (lightly pointed leaf;

coloured underneath. Spikes two, longer than the leaf."

—Native of Peru. The back of the leaf is purple.

8. S. revoluta. Revolutc Stelis.—Willd. n. 8.—" Stem

elongated, with one ovato-lanceolate, coriaceous leaf, fcarcely

longer than the fpike."—Native of Peru.

9. S. cordata. Heart-fhaped Stelis. Willd. n. 9.

—

" Steir.

elongated, with one ovate, fomewhat heart-fhaped, pointed,
coriaceous leaf. Flowers aggregate, in the bofom of the
leaf."—This, like the fix preceding fpecies, grows parafiti-

cally on trees in Peru. They conftitute the genus Hum-
boldtia of the learned authors of the Flora Peruviana, notice
of which has, as yet, appeared in their Prodromus only.

Seftion 2. Inflorefcence radical. Leaffrom a bulbous bafe.

10. S. racemafa. Yellow Racemofe Stelis.— Leaf lanceo-
late, emarginatc, on a (hort (talk. Chiller radical, nearly
feflile, deflexed.—Found by Dr. F. Buchanan, on trees in

Upper Nepaul. The root is thread- (haped, creeping, fix-

ing itfelf at intervals by means of tufts of numerous fibres,

from whofe crown proceeds a green ovate bulb, an inch long,
bearing an creft leaf, rneafunng, with its (hort flail, four
or five inches. Cluflers folitary from the bafes of fome of
the bulbs, each four inches long, pendulous, on a (hort

(talk, enveloped in membranous (heaths. Flowers about,

ten, rather diltant, reverfed, each on a very (hort partial

(talk, accompanied by a lanceolate membranous braBea,
equal to the germen, or longer. Calyx-leaves yellowifh-

green, about half an inch long, equal, lanceolate, ereft
;

one of them gibbous at the bafe. Petals very (hort, obtufe,

of the fame hue. Lip (hort, ovate, thick, entire, revolute.

11. S. hirta. Hairy-flowercd Stelis.—Leaf. . . Spike
radical, cylindrical, on a long (talk, drooping. Calyx hairy.

—Gathered by Dr. Buchanan, on mofTy rocks in Upper
Nepaul, flowering in January. The inhabitants call it Sum.
piang, whence Dr. Buchanan named all the fpecies of this fec-

tion Sunipia, as compofing a new genus. The difference of
their habit from the original Stelides countenances this mea-
fure, but we are not diftin&ly enough acquainted with the

precife ftru&ure of their_/?8'a;«\r, to deduce a character from
thence. The (pecies before us has a creeping root, with
crowded ovate bulbs. Of its leaves nothing is known. The
flower.jlalks are folitary, from the bafe of each bulb, ereft,

a fpan high, with a few fcattered (heaths ; and each bears a
denfe droopmg fpike, nearly its own length, of very nume-
rous, whitifh, highly fragrant, crowded flowers, of the fize

and fhape of the iaft, but remarkable for their calyx being
all over finely hairy on both fides.

12. S. odoratijfima. Capitate Fragrant Stelis.—Leaves
elliptical, obtufe, feflile. Flowers capitate.—Native of
mofly rocks, in Upper Nepaul. Buchanan. The root creeps,

bearing diftant oblong bulbs, on each of which (lands a
flefhy leaf, near two inches in length, and fomewhat eraar-

ginate. Flower-flalks ereft, from the bafe of each bulb,

and a3 tall as the leaf, each bearing a round drooping head

of feveral white highly fragrant flowers, the points of the

calyx yellow.

13. S. bifloia. Two-flowered Stelis.—Leaves ovate, ob-
tufe, on long footltalks. Bulbs nearly globofe. Stalks

about two-flowered.—On the moffy rocks of Upper Ne-
paul. Buchanan. The branching creeping roots bear fcat-

tered globular bulbs, not an inch in diameter. The footflalk

of each leaf is an inch and a half long, ereft. Leaf two
inches, or more. Flower-flalks a little remote from each

bulb, hardly fo long as the leaf, bearing ufually two yel-

\owi{hflowers, larger than any of the foregoing ; their par-

tial ftalks an inch long, gradually fwelling upwards. Petals

pointed, much fmaller than the ovate calyx-leaves. Lip
ovate, revolute, entire, (talked, as long as the calyx.

We find among Dr. Buchanan's drawings and defcrip-

tions feveral more fpecies, referred to his genus Sunipia,

whofe habit agrees exactly with our four laft defcribed. The
parts of the flower however appear more unequal, or irre-

gular, than properly belongs to SteUs, as is fomewhat the

cafe with our biflora. We leave them therefore, having no

S 2 fpecimens,

:
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fpecimens, to the future illullration, as we hope, of their

ingenious and accurate difcoverer.

STELITjE, £tiXi7«i, in Antiquity. See Stele.

STELLA, Jacques, in Biography, an eminent French

painter, was born at Lyons in 1596. He was the Ion of

an artilt of that name, originally of Flanders, but who had

fettled at Lyons on his return from Italy. His father taught

him the rudiments of defign, but he was deprived of hie <n-

itrmftor when only nine years old. He had however already

imbibed fufiicient talte to proceed by himfelf, without the

help of another malter. In his twentieth year he travelled

to Italy, intending to proceed to Rome to finifli his itudies ;

but was Hayed in his progrels at Florence, by Colmo de

Medici, to aflilt in the decorations preparing for the mar-

riage of his fon Ferdinand. The grand duke retained him

in his fcrvice, and gave him a penlion, with apartments ; and

he remained there feven years. At the end of that time he

continued his intended journey, and at Rome he itudied

with unremitted attention the works of Raphael, in com-
pany with Nicolo Pouflin, with whom he lived in intimacy

and friendfl.ip.

He had received repeated invitations from the court of

Spain, and fet out from Italy with an intention of going

there, but was again interrupted in his journeyings by the

felicitations of cardinal Richelieu, who recommended him to

Louis XIV., and procured him a penfion 01 a thoufand

livres, together with the employment of Itate painter, and

an apartment in the Louvre ; and, befide all thele advan-

tages, the order of St. Michael was conferred upon him, as

a particular mark of the king's favour.

Stella had confiderable genius, but wanted a pure tafte :

his knowledge of Raphael and the Italian fchools had not

given that blefled odour to his works. His invention was
ready, and his execution agreeable ; the attitudes of his

figures, however, exhibit the itudy and the lamp ; and nature

is lefs frequently the guide of their expreffions than art. His
colouring is completely artificial; and yet with thefe defeats,

there is an agreeable air in their effeft ; the parts are well

balanced, and life and activity reign in them. He was moll

fuccefsful in his fmaller produftions. He died at Paris in

1647, aged j 1.

Stella, Francis, was the younger brother of Jacques,

and born in 1601. Though he lived very much with his

brother, he never arrived at much eminence. There are

many of his pictures in the churches in Paris.

Stella, Gioseppi Maria, an Italian eccleiiaftic, au-

thor of a traft entitled " Breve Initruttione Alii Giovani,

per imparare con ogni facilita II Canto Fermo :" or fhort

rules for young ftudents to learn with the utmolt facility

canto fermo, divided into two parts. In Roma, 1665, 4to.

This is an elaborate treatife on the fubjeft, probably in-

tended for the inilruftion of young perfons intended for

holy orders in the Romifh church. The notes are taught

by the Guidonian hand. The clefs and hexachords are

explained in a clear manner, and the fervice of the whole

year is given in Gregorian notes, on four lines only.

Stella, the name of a bandage in Surgery, refembling

a ftar, by the numerous croffings which it makes. It is em-
ployed after arteriotomy in the temple.

Stella. See PsEVDA-Stel/a.

Stella Cr'mita, in Natural Hi/lory, a name given by
Linkius to a genus of ftar-filh, the characters of which are

thefe : that they have more than five rays, and from thefe

have feveral other lateral proceffes, which are covered with

a line down or hair.

Stella Lapis, in the Materia Medica, the name of a
ftone which has been very differently interpreted by different

writers. Some have fuppofed it the afteria of Pliny, and

lome the common coralloide aftroites j but Mefue explain*

it to be the lapis la/.uh.

STELLA Marina, in Natural Hi/lory. See Si AR-Fi/b.

Stella Arborefcens. See Basket- Fijh, and S[AR-Fi/L.

STELLA Occidens, a word ufed by fome of the chemical

writers to exprefe fal ammoniac.

Stella Srolopcndroid-s, a name given by Linkius to a

kind of llar-lifh with an undivided body, and live ray?, re-

fembling the bodies of. the fcolopendia;, as thofe of the

more ufual kind, called Itella lumbricalis, do the bodies of

common earth-worms.

Stella l^ermiformis, a name given by Linkius, and other

authors, to a common kind of Itar-fifh, which has five rays

parting from the body, each fomewhat refembling the body
of a large worm.

Stella, in Geography, a river of Friuli, which runs into

the gulf of Venice, 4 miles S.S.E. of Prifenis.—Alfo, a

fmall ifland of Italy, in the lake of Garda ; 14 miles N.W.
of Verona.— Alfo, a mountain of Naples, in Principato

Citra, on the coall, near Cape Licola.—Alfo, a town of

Italy; 12 miles N. of Friuli.—Alfo, a mountain of the

Grifona ; ij miles S.W. of Tufis.

Stella, La, a town of Naples, in Principato Citra

;

27"miles S.W. of Cangiano.

STELLAR. See Inter-oV/a/-.

STELLA RIA, in Botany, an elegant and expreflive

name, evidently derived from the ftar-like form of the

flowers Linn. Gen. 226. Schreb. 304. Willd. Sp. PI.

v. 2. 710. Mart. Mill. Dift. v. 4. Sm. Fl. Brit. 472.
Prodr. Fl. Grrec. Sibth. v. 1. 302. Ait. Hort. Kew.
v. 3. 96. Purfli v. 1. 2S1. Juil. 301. Lamarck Did.
v. 7. 414. Illuftr. t. 378. Gartn. t. 130. (Alline;

Tournef. t. 126.)—Clafs and order, Decandria Trigynia.

Nat. Ord. Caryophyllei, Linn. Caryophylka, Juff.

Gen. Ch. Cal. Perianth inferior, permanent, of five,

oblong, pointed, fpreading leaves. Cor. Petals five, cloven,

flat, oblong, (hrivelling. Stam. Filaments ten, thread-

(haped, fhorter than the corolla, the alternate ones ililj

Ihorter; anthers roundifli. Pijl. Germen fuperior,

roundifh ; ftyles three, capillary, fpreading ; ftigmas ob-

tufe. Peric. Capfule ovate, covered, of one cell with fix

valves. Seeds numerous, roundifh, compreflcd.

Obf. 5. radians has each petal deeply cloven into five

fegments.

Eff. Ch. Calyx of five leaves, fpreading. Petals five,

deeply cloven. Capfule fuperior, of one cell, with fix teeth

at the orifice. Seeds numerous.

1. S. nemorum. Wood Stitchwoit. Linn. Sp. PI. 603.

Engl. Bot. t. 92. Fl. Dan. t. 271.—Lower leaves hcart-

fhaped, on footllalks ; upper ones ovate, feflile. Panicle

dichotomous.—Native of moift woods and the borders of

clear, fliaded fprings in the north of England, and other

parts of Europe, flowering in May and June. Root peren-

nial, creeping. Stems feeble, three feet high, branched,

hollow, round, leafy, a little hairy all over. Leaves op.

pofite, pale green, tender, rather fucculent, flightly hairy.

Panicle terminal, leafy, divaricated, downy, compoled of

numerous, ereft, fnow-white, ftar-like flowers.

2. S. media. Common Chickweed. Sm. Fl. Brit. 473.
Engl. Bot. t. 537. (Alfine media; Linn. Sp. PI. 389.
Curt. Lond. fafc.,i. t. 20. Fl. Dan. t. 438, and t. 525.)
—Leaves ovate. Stems procumbent, with a hairy alter-

nate ridge on one fide. Stamens five to ten.—A common
weed in every foil and fituation, flowering from the begin-

ning of fpring to the end of autumn. Root annual, fibrous,

extremely tenacious. Stems proftrate, branched, brittle,

leafy, round, jointed, marked on one fide from joint to

joint, in an alternate manner, with a hairy line, by which
decifire
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deciiive mark, under all its numerous varieties, it maybe
known i from i vi lant ol i' itural order, exept
cS. cerajloides but particularly fron Cera/Hum aquaticum.

[staves oppoliu, ovat^, entire, fmooth, on tringed (talks.

Flowers white, inconfpicuous, on folitary, axillary, or ter-

minal ilalks, which are hairy on one fide.

" It is a good vegetable boiled like Spinach. Small birds

eat the whole herb, as do young poultry."

\. S. dichotomy. Forked Stitchwort. Linn. Sp. PI.

603. Sm. PI. Ic. t. 14. — Leaves ovate, feflile. Stem
forked. Flowers folitary. Stalks when bearing fruit re-

flexed.—Native of Siberia, whence it was fent by Gmelin to

Linnzus. It flowers in July. Root annual. Stem round,

downy, much branched, and fpreading on all fides, re-

markably forked, leafy, many. flowered. Leaves two at each

divifion of the (tern, oppofite, acute, feflile, downy. Flowers

folitary, on round, downy (talks, which are upright at firll,

but bent back, as if broken, when the fruit is ripened.

4. S. radians. Radiated Stitchwort. Linn. Sp. PI. 603.

Willd. n. 3. (Alfirie faxatilis, angufto et oblongo falicis

folio, flore albo, tenuiffime laciniato ; Amm. Ruth. 64.

t. 10.)—Leaves lanceolate, with fmall ferrature;. Petals

deeply five-cleft.—Native of Siberia, in fwampy ground.

Root (lender, yellowifh, jointed. Stems at the radical joints,

about a fpan high, (lender, upright. Leaves oppofite, pale

green, hairy, veined, like thofe of a willow. Flowers terminal,

folitary, white, on (lender (talks, with much-divided or jagged

petals, in which refpeft it differs from all the other fpecies.

5. S. bulbofa. Bulbous Stitchwort. Willd. n. 4. Jacq.

Collect, v. 3. 21. Ic. Rar. v. 3. t. 468.—Leaves ovate-

lanceolate, veinlefs beneath. Stem (lightly branched. Stalk

fingle-flowered. Root creeping, bulbiferous.—Native of

the mountains in Carinthia, in moid, (hady places. Root

creeping, furnifhed with numerous, fibrous bulbs. Stems

(lender, upright, wavy, occafionally branched. Leaves

oppofite, very pale beneath. Flowers terminal, folitary,

on very long italks, fnow-whitc, two anthers decking each

petal as it were with two pink or crimfon dots.

6. S. holojlea. Greater Stitchwort. Linn. Sp. PI. 603.

Engl. Bot. t. 5T1. Curt. Lond. fafc. 2. t. 30.—Leaves

lanceolate, ferrulated. Petals two-lobed.— Common in

groves and about hedges, where its white, (tarry blofioms

render it confpicuous in the fpring. Root perennial, creep-

ing. Stems very (lender and decumbent at the bafe, then

upright, fquare, jointed, rough at the angles immediately

under the joints, leafy, brittle. Leaves feflile, rough at the

margin, like the leaves of molt grades, deeply carinated,

fmooth, fomewhat glaucous. Flowers extremely elegant,

perfectly white, on long, ereft, fcabrous Italks, forming a

forked, leafy panicle.

" This herb has fo much of a grafly appearance, that old

botanifts have named it the white-flowering grafs."

7. S. graminea. Lefler Stitchwort. Linn. Sp. PI. 604.

Engl. Bot. t. 803.— Leaves linear-lanceolate, entire. Pa-

icle terminal, fpreading. Calyx three-nerved, about equal

to the petals.—Common among furze-bufhes, heath, and

low broom, on a gravelly or fandy foil, principally obferv-

able in the early fummer months. Root perennial, creeping.

Stem and Jlower-Jlalls perfectly fmooth. Leaves entire,

fcarcely ever rough at the margin. Flowers in a divaricated

panicle, extremely elegant, white, befpangling furze-bufhes

and other fhrubs, which fo conceal the herbage as to make
the flowers feem fufpended in the air. The calyx-leaves are

remarkable for having three, acute, green ribs. The whole

habit of this greatly refembles that of the lalt fpecieo, but its

fize is fmaller, and the colour a grafs-green, not glaucous.

8. S. glauca. Glaucous Marlh Stitchwort. Sm. Fl.

Brit. 475. Engl. Bot. t. 825. (S. palultris ; Willd. n. 7.)

—Leaves linear-lanceolate, entire, glaucous. Flower-ftalks

ereA. Calyx three-nerved, fhorter than the petals.— Found
occafionally in a moid, gravelly foil, on meadows or in

ditches, in many parts of Great Britain, flowering from
June to Auguit. Very nearly allied to the preceding fpecies

in habit, but perfectly diitinct. " Its glaucous colour,

perfect fmoothnefs of the edges of the leaves as well as of
the Jlcm, and larger Jlowers, the petals being twice as long

as the calyx ; to which may be added that the flower-ltalks

are more univerlally lateral and folitary, much lefs collefted

into a panicle, and the three nerves of the calyx lefs fharply

prominent ; all thefe circumftances help to diftinguifh it

from the former. In colour, fize, and general habit, it

rather approaches the S. holojlea, but that is beautifully

diltinguifhed by the total want of nerves in its calyx, and
the rough edges of its leaves and (tern."

9. S. uliginofa. Bog Stitchwort. Sm. Fl. Brit, 476.
Engl. Bot. t. 1074. Curt. Lond. fafc. 6. t. 28. (S.

Alfine ; Willd. n. 9.)— Leaves elliptic-lanceolate, entire,

with a callous tip. Flowers irregularly panicled, lateral.

Petals fhorter than the calyx.—Frequent in rivulets, and
clear brooks or ditches by road-fides, flowering plentifully

in June. Root annual, fibrous, fmall. Stems numerous,
feeble, branched, fquare, fmooth, leafy. Leaves much
veined, pale, glaucous, a little undulated at the margin, with

a callous tip. Flowers very fmall, yellowifh, on axillary and

ttcmmzXJlalks, generally three in number, two of which are

three-cleft and three-flowered, the remaining one fingle-

flowered, all furnifhed with membranous, lanceolate bracjeas.

This fpecies, like S. cerajloides, is remarkable for varying

in the number of its (tyles, from three to five.

10. S. fcapigera. Many-ltalked Stitchwort. Willd.

n. 17. Engl. Bot. t. 1269.—Stem fhorter than the flower-

ftalks. Leaves linear-lanceolate, rough-edged. Calyx three-

nerved, the length of the petals.—Native of Scotland,

where it was difcovered by Mr. G. Don in 1794. Root pe-

rennial. Stems very Ihort, (Willdenow incorrectly fays,

none,) tufted, thickly clothed with numerous, oppofite,

acute leaves, fmooth except at the edges, turning red in

decay, each having a fingle rib, very thick at the bafe, ta-

pering and vanifhing towards the point. Flowers terminal,

white, on long, moltly fimple Jlalks.

11. S. cerajloides. Alpine Stitchwort. Linn. Sp. PI.

604. Engl. Bot. t. 911. Fl. Dan. t. 92. Sm. PI. Ic.

t. ij.—Leaves elliptic-oblong, biuntifh. Stems generally

two-flowered, marked with a hairy longitudinal line. Ca-
lyx-leaves with a fingle nerve, downy.—Native of the high-

lands of Scotland and of the Lapland Alps. It flowers in

June. Root perennial, creeping. Stems diffufe, branched

at the bafe, leafy upwards, roundifh, marked with a (lender,

longitudinal, hairy line, as in Common Chickweed, S. media.

Leaves oppofite, fomewhat fpatulate, entire, fmooth, often

leaning to one fide. Flowers erect, white, rather large, on
Jlalks which grow about two together, at the extremity of

the item, downy in every part. Styles four or five.

12. S.craJJifolia. Thick-leaved Stitchwort. Willd. n. 8.

Ehrh. Beitr. v. 3. 60. Timm. Prodr. 83. Hoffm. Germ.
153.—Leaves oblong-lanceolate, thickilh, glaucous. Stalks

one-flowered, folitary, axillary. Petals larger than the calyx.

Stem erect.—Native of Germany, in moid meadows. Root

annual. Stems upright, branched in a dichotomous manner.

Leaves feffile, entire, fmooth. Flowers terminal, on Italks,

which are upright at firlt, but reflexed when 111 fruit.

13. S. unduluta. Wavy Stitchwort. Willd. n. 10.

Thunb. Fl. Japon. 185.—Leaves oblong, undulated. Stem
angular. Leaves axillary.—Common by way-fides in Japan,

flowering in April. Stem decumbent, herbaceous, knobbed,

tender. Branches erect, (lightly branded, feeble, fmooth,

three
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three or four inches long. Leaves oppofite, fefiile. Flowers

axillary and terminal, two or three together, on capillary,

longifli (talks.

14. S. multicaulis. Smooth Alpine Stitchwort. Willd.

n. 12. (S. ceraitoide« ; Jacq. Colledl. v. 1. 2^4. t. 19.)

—Leaves lanceolate, finooth. Branches upright, quitefimple.

Flower-ltalks mollly folitary, terminal. Petals larger than

the calyx.—Native of the Carinthian mountains. Root pe-

rennial, thread-fhaped, creeping. Stems or branches quite Am-
ple, ereft, numerous, fpringing fromtheroot. Leaves fmooth.

Flowers on terminal, folitary ftalks, two or three together.

15. S . httmifufa. Procumbent Stitchwort. Willd. n. 13.

" Swartz in Stockh. Tranf. 1789, III. t. 4. f. 1." Fl.

Dan. t. 978 Leaves ovate, mollly on one fide, feffile.

Stems procumbent, fquare. Flower-ftalks folitary, abbre-

viated.—Native of Sweden and Norway. Root annual,

fmall, creeping. Stems (lender, a little waved. Leaves

oppofite, feflile, pointed. Flowers terminal, white and

rather (howy, on (lender Jlalis.

16. S. biflora. Two-flowered Stitchwort. Linn. Sp.

PI. 604. Willd. n. 14. " Swartz in Stockh. Tranf.

1788, 36. t. 1. f. 1." (Sagina ramis ereftis bifloris ; Fl.

Lapp. ed. Sm. 156.)—Leaves awl-fhaped. Branches di-

vided. Petals emarginate. Calyx ftnated.—Native of the

Lapland alps, and of North America. The habit of this

fpecies greatly refembles that either of a Sagina or Arenar'ta.

Stem fcarcely three inches long, thread-fliaped, almoft naked.

Leaves radical, tufted. Flower-flalks two together, at the

divifions of the Hem, each bearing a delicate, white, very

fmall flower, with (lightly emarginate petals. The figure

in Fl. Dan. t. 12. appears to be incorrectly quoted by

authors for the prefent fpecies.

17. S. groenlandica. Greenland Stitchwort. Willd.

n. 15. Retz. Prodr. Fl. Scand. 107.—Stems decumbent,

generally two-flowered. Leaves linear, (lightly fringed at

the bafe. Petals emarginate. Fruit globofe.—Native of

Greenland. This delicate little herb is fcarcely more than

an inch in height, with very (lender fltms. Leaves a little

flefhy, and fringed at the margin with long hairs. Flowers

white, large in proportion to the plant, with fcarcely emar-

ginate petals.

18. S. Arenar'ta. Sandwort Stitchwort. Linn. Sp. PI.

604. Willd. n. 16.—Leaves fpatulate. Stem ereft, bifid.

Branches alternate. Petals emarginate.—Native of Spain.

Root annual, fibrous. Stem ere£t, round, a fpan high,

downy and rather glutinous, with fpreading hairs. Branches

alternate, nearly as long as the ftem. Leaves feflile, fmooth

above, hairy at the margin, and beneath. Flowers white,

large, one at the divifion of the branches, the reit alternately

from their axils.

19. S. pubera. Woolly Stitchwort. Michaux Boreal-

Amer. v. 1. 273. Purlh v. 1. 317.—Leaves feflile, ovate,

fringed. Flower-ltalks eredt. Petals longer than the ca-

lyx.—Native of (hady woods on a rich foil from Pennfyl-

vania to Carolina, flowering in May. All that we know
of this fpecies is from the above quoted authors, the former

of whom obferves that the whole herb is remarkable for

being clothed with a downy woollinefs. The flowers are

large and white. Calyx-leaves oval.

Stellaria is alfo a name ufed by fome authors for the

carduus flellatus, or (tar-thiitle. See Centaurea.
STELLARIS Lapis, a name given by many authors

to the various fpecies of altroites, or itar-ftone. See Star-
Stone.

STELLATA, in Geography, a town of Italy, in the

department of the Lower Po ; 12 miles N.W. of Ferrara.

STELLATE Plants, fuch as have their leaves grow-

ing on the (talks, at certain diftances, in the form of a ftar

with rflys ; or fuch flowers as are flar-like, or full of eye*

refembling (tars.

Mr. Ray makes the (lellate plants, fo called from the dif-

pofition of their leaves, the tenth genus of Englilh plants

;

of which kind are crofs-wort, mollugo, wild madder, afpt-

rula or woodruff, gallium, or ladies bed-(lraw, sparine or
cleavers, and rubia tinctorum or dyen>' madder.

STELLENBOSCH, in Geography, a fmall town of

Southern Africa, near the Cape of Good Hope. It con-

fifts of three long itraight Itreets, running parallel to each
other, and feveral crofs (treets intercepting thefe at righ*.

angles. The houfes are all fpacious, and fubltantially

built, though only thatched with (traw. Each (treet re-

fembles an avenue, fince, on both fides before the houfes,

are large (hady oaks, which are almolt as old as the place

itfelf, which was built at the beginning of the former cen-

tury, though it was wholly burnt down in 17 10. In De-
cember, 1803, a fimilar accident happened, when the num-
ber of houfes left Handing was about 80. The church was
built in 1722, and though not equal in fize to the churche?

of Roodezant and Paarl, it is no way inferior to them in

point of architecture. The number of inhabitants at Stel-

lenbofch, including (laves and Hottentots, is eltimated at

1000. Every perfon in this town carries on, with his

trade, fome portion of agriculture and horticulture ; and as

there are none who can be called a&ually poor, who labour

for hire, they are obliged to have (laves, who do not pay
the expence of keeping them.

Strangers, who in their long voyages make any day at

the Cape, never fail to vifit Stellenbofch ; and people of

property at the Cape Town alfo, in the fine feafon of the

year, often make parties of pleafure to this fertile fpot.

Hence houfes are fitted up here for the accommodation and
entertainment of (trangers.

Stellenbo.sch. See Drakenstein.
Stellenbosch, Drofdy of, one of the divifions of the

Stellenbofch diftrift, is a very handfome village, confiding

of about feventy habitations, to moil of which are attached

offices, out-houfes, and gardens, fo that it occupies a very

confiderable fpace of ground. It is laid out into feveral

(treets or open fpaces, planted with oaks, which have here

attained a greater growth than in any other part of the

colony. This village, which is the refidence of the landroft,

is delightfully fituated at the feet of lofty mountains, on
the banks of the Eerfte, or Firft, river, at the oVftance of

twenty-fix miles from Cape Town. In it is a fmall neat

church, to which is annexed a parfonage-houfe, with a

good garden, and very extenfive vineyard. The clergyman
has a falary from government of 120/. a-year, with this

houfe, garden, and vineyard, free of all rent and taxes, in

lieu of other emoluments received by the clergy of Cape
Town. A popular clergyman is loaden with prefents from
day to day. Game of all kinds, fat lambs, fruit, wine, and
other good things, are pouring in upon him occafionally.

His outgoings are chiefly confined to the expence of cloath-

ing his family, and a little tea and fugar. The landroft has

a ialary and emoluments that feldom fall (hort of 1500/.

a-year ; an excellent houfe, in a pleafant fituation ;

and an extenfive garden, orchard, and vineyard. The
grounds in or near the village are moftly fuch as they call

eigendoms, or freeholds, though they are held by a fmall

recognizance to government ; but they are totally different

from loan-farms, which are the ufual kind of tenure in the

colony. There are eight other fmall divifions, befides this

droidy, which furround it, and lie between it and Falfe bay.

They confiit chiefly of freehold eftates, and produce wine,

brandy, fruit, fre(h butter, poultry, and a variety of articles

for the Cape market, and for the fupply of (hips whilfl they

continue
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continue in Simon's-bay. They yield alfo a fmall quantity

of corn. Barrow's Africa, vol. ii.

STELLERA, in Botany, named by Gmelin in com-
memoration of George William Steller, an ardent and in-

telligent botanift, adjunft of the Academy of Sciences at

Peterfburgh, who, by command of the emprefs of Ruflia,

undertook to explore the northern parts of her dominions,

and who, having difeovered many new plants in Kamt-
fchatka, which are defcribed in the Amucnitates Academical,

died prematurely at Tjumen, in Siberia, A.D. 1746.

—

Amcen. Acad. v. 1. 400. Linn. Gen. 193. Schreb. 261.

Willd. Sp. PI. v. 2.429. Mart. Mill. Did. v. 4. Ait.Hort.
Kew. v. 2.413. Juff. 77. Lamarck Diet. v. 7.422. Illuftr.

t. 293. Gscrtn. t. 39.—Clafs and order, OBandria Mono-
gynia. Nat. Ord. Veprecult, Linn. Thymelet, Juff.

Gen. Ch. Cal. Perianth inferior, of one leaf, funnel-

fhaped, permanent. Tube thread-fhaped, long. Limb
cloven into four or five, ovate fegments. Cor. none. Stam.

Filaments eight, fometimes ten, very fhort ; anthers oblong,

alternately in the middle of the tube, and within the throat.

Pi/}. Germen fuperior, nearly ovate ; ilyle very (hort, per-

manent ; ftigma capitate. Perk. none. Seed. Nut foli-

tary, mining, beaked.

Obf. S. Pajferina has eight llameiu, S. Chamajafme ten.

Linnxus and other authors inaccurately define the calyx as

a corolla.

EfT. Ch. Calyx moftly four-cleft. Corolla none. Sta-

mens very (hort. Nut folitary, beaked.

1. S. Pajferina. Flax-leaved Stellcra. Linn. Sp. PI.

512. Jacq. Ic. Rar. v. I. t. 68.—Leaves linear. Flowers

axillary, feffile, with a four-cleft calyx Native of dry,

funny fields, in Germany, Switzerland, France, and Italy,

flowering in July and Augutt. In general appearance, this

herb refembles Tbejium alpinum. It is acrid, bitter, and

purgative. Root annual, fpindle-fhaped, nearly Ample,

yellow on the outfide, white within. Stem upright, about

fix inches in height, much branched from the very bottom.

Leaves alternate, feffile, acute, entire, fmooth, fpreading,

reflcxed, ihaped like a fparrow's tongue, whence Linnxus
adopted its old generic name as a fpecific one. The ftem

and branches are terminated by lone, loofe, interrupted,

leafy /pikes. Flowers feffile, three, four, or five together,

at the axils of the leaves, imbedded in wool at the bafe,

greenifh, with yellow tips.

2. S. Chamtjafme. Siberian Stellcra. Linn. Sp. PI.

513. Gmel. Sib. v. 3. 27. (Chamsejafme radice Man-
dragorje ; Amman. Ruth. 16. t. 2.)—Leaves lanceolate.

Flowers terminal, cluftered, naked, with a five-cleft calyx.

—Native of Siberia, on the banks of rivers ; flowering in

June. Root externally brown, internally white, having a

fweetifh tafte, and in its mode of growth greatly refembhng

the Mandrake root, divided generally into two parts, each

fumiihed with numerous radicles. Stems numerous, flender,

weak, reddilh below, pale green at the fummit. Leaves

alternate, fhort, acute at each end, nerved. Flowers white

and purple, five-cleft.

STELLIO, in Zoology, the name by which authors call

the fwift or fpotted lizard. The fpots which diltinguifli

this kind are not, however, ftellated, as might be fuppofed

from the name, but round : fome fmall, and fcattered irre-

gularly all over the body ; and others larger, and difpofed

in thirteen zones or femicircles. The fpots are much more

diftinft and clear on the back than on the belly. It is common
in Syria, and fome other places. See Eft and Lizard.

The ftellio, named by the Greeks cocordilos, is the mod
common fpecie3 of lizard in all the iflands of the Archi-

pelago, in Crete, in the Morea, on the eaft coaft of Na-

tolia, in Egypt, and in Syria. Olivier defcribes it at hav-

ing the body mixed with green, yellowifll, and brown ; the

head and the back covered with fcales, fimple or tubercled,

and pointed. The fcales of the feet are more turned up, and
more pointed, than thofe of the back. The tail is verticil-

latcd, and covered with prickly fcales. This lizard acquires

ten or twelve inches in length. It lives on infedls, and does

no naifchief. "It feeks the fun in l'ummcr : in winter it keeps

in holes, and there pafles that feaion in a kind of torpor.

Stem.io Adujla, an afle&ed term ufed by fome chemical

writers for cinnabar.

STELLIONATE, Steluonatus, in the Civil Law,
a kind of crime committed by a fraudulent bargain, where
one of the parties fells a thing for what it is not.

Cujas fays, the word comes from Jlcllio, a very fubtlc kind

of lizard. We find mention of it in the Code, leg. ix tit. 34.
As, if I fell an eilate for my own, which belongs to

another ; or convey a thing as free and clear, which is al-

ready engaged to another ; or put off copper for gold, &c.

The Romans frequently ufed Jlcllionatus to exprefs all

kinds of crimes that had no proper names.

STELLITES, in Natural Hijlory, a name given by
fome writers on foffils t<. a kind of white Hone found on

mount Libanus, and in fome other parts of Syria, contain-

ing the lineaments of the itar-fifh complete. The fame

{tones frequently contain the lineaments of other fifh.

STELLOW, in Geography, a town of the duchy »f

HoKtein ; 9 miles N.N. E. of Elmclhorn.

STELOCHITES, a name given to ofteocolla.

STEM, in Botany, that part of a plant arifing out of

the root, and which fultains the leaves, flowers, and fruits.

In trees, the item is called the trunk, or Jloch ; in Latin

caude.x, and truncus.

In herbs, it is ordinarily called the Jlalh ; by the Latins

caulis ; and fcapus, when (Iraight like a column.

When flender, and creeping on the ground, as that of

nummulary, fome authors call ic viticu/us.

In the feveral kinds of corn, and plants of that kind, it

is more properly called culmus.

The ftem of the plant, according to Dr. Grew, is no

more than the cutis, or (kin, which at firft covers the two
lobes, and the plume of the feed, and which is farther di-

lated as the plant grows.

The items of (hrubs and trees are, for the mod part, a

great deal larger, and more woody, firm, and folid, than

thofe of plants of many other kinds. See Stalk.
They are the Hems of forelt and fome other forts of tree*,

which principally form and conftitute, as well as aflord, the

timber which is employed for different rural ufes ; and

which may be made to ferve different purpofes and inten-

tions, by the different modes of training and managing

them. See Timbir.
In gardening, the ftems of fruit-trees and fruit-fhrubs are

trained and managed in a great many different ways and

manners, fo as to fuit different ufes and intentions in this

fort of culture and practice. They have alfo lately, for

ferving particular purpofes and defigns, been found capable

of being fo trained, where the trees are to be planted on the

contrary fides of the walls to thofe on which they are to run

and be wrought, as to be introduced through holes, made

in a (lanting upward direction from near the bottom parts

of them, to the fizes of about fix inches in diameter, and

the fame number of inches in height from the furface of the

borders, with great iuccefs and benefit. Sec Standard-
Trees and Wai.l-7iv«.
The ftems of many low plants and trees are likewife

fometimes trained with different kinds of ornamental heads,

and other parts, for a great variety of different ufes and

purpofes, in pleafure-ground planting. See Planting.
Th«

;
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The term ftem ii alio occafionally, in fome diftri&s,

made ufe of to fignify the handle of any fort of tool of the

fork kind.

Stem ofa Ship, is a circular piece of timber, into which her

two fides are united at the fore-end ; the lower end of it is

fcarfed to the keel, and the bowfprit relts upon its upper end.

The Item is formed of one or two pieces, according to

the fize of the veftel ; and as it terminates the fhip forward,

the ends of the wales and planks of the fides and bottom are

let into a groove or channel, in the middle of its furface,

from the top to the bottom ; which operation is ulually

called rabbrlting.

The outfide of the ftem is ufually marked with a fcale,

or divifion of feet, according to its perpendicular height

from the keel ; the intention of which is to afcertain the

draught of water at the fore-part, when the fhip is in pre-

paration for a fea-voyage, &c.

The ftem, at its lower end, is of equal breadth and thick-

nefs with the keel, but it grows proportionably broader

and thicker towards its upper extremity. Falconer. See

Ship-building.

Stem, Falfe, that fixed before the right one. When a

(hip's ftem is too flat, fo that (he cannot keep a wind well,

they put a falfe ftem above, which makes her rid more

way, and bear a better fail.

, STEMMATA, in the Hi/lory of InfeBs, are three

fmooth hemifpheric dots, placed generally on the top of the

head, as in moit of the hymenoptera, and other clafl'es. The
name was firft introduced by Linnasus. See Entomology.
STEMODIA, in Botany, derived from jTHjitsw, aflamen,

and lie, double ; each of the filaments bearing two anthers.

—Linn. Gen. 320. Schreb. 420. Willd. Sp. PI. v. 3. 344.
Mart. Mill. Did. v. 4. Ait. Hort. Kew. v. 4. 52. Juff.

Gen. 118. Jacq. Amer. 181. Lamarck Dift. v. 7. 423.
Illuftr. t. 534. Gaertn. t. 52. ( Stemodiacra ; Browne
Jam. 261.)— Clafs and order, Didynamia Angiofpermia.

Nat. Ord. Perfonata, Linn. Scrophularia, Juil.

Gen. Ch. Cal. Perianth inferior, of one leaf, five-

cleft, ereft, equal, permanent. Cor. of one petal, irre-

gular. Tube the length of the calyx. Limb two-lipped,

almoft upright : upper lip ovate, undivided ; lower cloven

into three, rounded, equal fegments. Stam. Filaments

four, nearly equal, as long as the tube, all cloven ; anthers

eight, one placed on each divifion of the filaments. Pijl.

Germen iuperior, rather obtufe ; ftyle fimple, the length of

theftamens; (tigma fomewhat blunt. Perk. Capfule oblong,

ovate, of two cells and two valves of a contrary partition.

Seeds numerous, globofe. Receptacle nearly cylindrical.

Eft. Ch. Calyx five-cleft. Corolla two-lipped. Fila-

ments cloven, each furnifhed with two anthers. Capfules

two-celled.

1. S. maritima. Sea Stemodia. Linn. Sp. PI. 881.

Swartz Obf. 242. (Scordium maritimum fruticofum

procumbens ; Sloane Hill. Jam. v. 1. t. no. f. 2.) —
Leaves oppofite, half clafping the ftem. Flowers feflile,

folitary.—Native of the fouthern parts of Jamaica, on the

fea-(hore. Root probably biennial, long, round, fibrous.

Stem from one to three feet high, hairy, ereft, or occa-

fionally fcandent, much branched. Leaves fmall, feflile,

ovate-lanceolate, obtufe, ferrated, thickilh, hairy, with

fmaller ones at the axils of the larger. Flotuers few, axil-

lary, among the terminal leaves, fmall, white or blue.

The whole herb has a pleafant aromatic fmell, with a

bitterifh tafte.

2. S. durantifolia. Marlh Stemodia. Willd. n. 2.

Swartz Obf. 240. (Capraria durantifolia ; Linn. Sp.

PI. 876. Veronica caule hexangulari, foliis fatureiae ternis,

ferratis ; Sloane Hift. Jam. v. 1. t. 124. f. 2.)— Leaves

three 111 a whorl, combined. Flowers two or three to-
gether, nearly feflile.—Native of Jamaica, in marfhes on the
lhore, in clay. Stem herbaceous, a foot high, erect,

branched, lea/y, angular at the bafe, roundifh upwards,
hairy, clammy. Leaves feflile, toothed or rather ferrated,

fpreading, nerved, downy. Flowers on fuch fhort (talks

as to be all but feflile, fmall, of a blue colour.

3. S. vifcofa. Vifcid Stemodia. Mart. Mill. Dift.
n. z,. Roxb. Coromandel. v. 2. 33. t. 163.—Leaves op-
polite, clafping the ftem. Flowers on ftalks, folitary.

—

Native of Coromandel, in rice-fields after the crop has

been cut. The Telingas call it Boda-farum.—Stem herba-

ceous, two feet high, generally inclining to one fide,

branched from the bafe, fquare, hairy. Leaves linear, fer-

rated, clammy like the whole herb. Flotuers axillary, fmall,

violet-coloured. The plant has a pleafant aromatic fmell.

4. S. ruderalts. Golden Stemodia. Willd. n. 3. Retz.
Obf. fafc. 5. 2 J. Vahl. Symb. p. 2. 69. Gasrtn. t. 52.—Leaves oblong, on ftalks. Flowers axillary, oppofite.

—Native of wafte places in the Eaft Indies, where it was
firft gathered by Kocnig Stem herbaceous, a fpan high,

eredi, (lightly angular, downy, branched below in a fimple,

fpreading manner. Leaves oppofite, ferrated, entire at the

bafe, on long, (lender ftalks. Flowers axillary, golden-

coloured.

5. S. campborata. Green-flowered Stemodia. Willd.
n. 4. Vahl. Symb. p. 2. 69. — Leaves ovate, (talked.

Flowers in chillers.—Native of Ceylon. Stem herbaceous,

a foot high, ereft, fimple, downy, roundifh below, angular

at the upper part. Leaves oppofite, deeply and unequally

ferrated, (lender at the bafe, fcarcely hairy on the upper
fide. Flowers yellowifti-green, in terminal, eredt clullers,

a fpan long.

Vahl mentions a variety of S. campborata, with narrower
leaves, which, he fays, may probably be Dodartia orientalis.

6. S. aquatica. Water Stemodia. Willd. n. j.—Leaves
three together ; thofe immerfed doubly pinnate, capillary

;

thofe above water undivided, lanceolate, feflile. Spikes
axillary. A native aquatic of the Eaft Indies, found near

Tranquebar.— Stem from fix inches to two feet in height.

Lower leaves doubly pinnate ; upper three-nerved, fmooth,

deeply ferrated from the middle to the tip. Flowers alter-

nate, feflile, in terminal fpikes.

7. S. parviftora. Small-flowered Stemodia. Ait. n. 1,

(" Erinus verticillatus ; Mill. Dift. ed. 8.")—Stem pro-

cumbent, much branched, downy. Leaves three together,

on ftalks, ovate, crenate.—Native of South America, flower-

ing in July and Auguft. Firft cultivated by Mr. Philip

Miller in 1759. We know nothing further of this fpecies

than what is here extracted from the Hortus Kewenjis.

STEMONA, was fo denominated by Loureiro, from

<r1r,fj.m, a flamen, becaufe of the remarkable form and con-

nection of thofe organs in its flower ; which latter circum-

ftance led him to refer the genus to the clafs Monadelphia.

His genus, however, proves by the defcription, and indeed

by the fynonym of Rumphius, to be no other than our's

and Mr. Dryander's Roxburghia ; fee that article. We
had not made thi6 difcovery when the faid article was writ-

ten. What would thofe who ftickle for the mere right of
priority of names, in fpite of authority, fenfe, utility, or

tafte, do in this cafe ? Stemona is by far the oldelt name,
liable to little or no exception, and given by an able and
learned botanift. Yet furely every one would retain Rox-
burghia, for the fake of its author's authority. We cannot
but contend for the occafional exercife of fome dilcretionary

power, when obvionfly for the good of fcience ; however
averfe we may always be to alterations of eilablifhed and

received names, though perhaps for the better.

STEMPHYLA,
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STEMPHYLA, a word iifed by the ancients to ex-

prefs the hulks of grapes, or the remains of the prefiings

of wine. The fame word is alfo tiled by fomc to «
prei's the remaining mals of the olives, alter the oil is

pre 11"' 'd out.

STEMPHYLITES, a name given by the ancients to

a fort of wine preffed hard from the hulk-.

STEMPLES, in Alining, crofs bars of wood in the

fhafts, which arc lunk to mines.

In many places, the way is to fink a perpendicular hole,

or (haft, the fides of which they ltrengthen from top to

bottom with wood-work, to prevent the earth from falling

i:i : the tranfverfe pieces of wood, nfed for this purpofe,

they call ftemples, and by means of thefe the miners in

fome places defcend, without ufing any rope, catching hold

of thefe with their hands and feet.

STEMSON, in Ship-Building, a piece of compafs tim-

ber, wrought on the aftfide ot the apron, the lower end

of which fcarfs into the keelfon. Its upper end is con-

tinued high enough to tenon into the under fide of the

middle or upper deck hook : its ufe is to fuccour the

Icarfs of the apron, as that does th,.fc ot the Item.

STENANTHERA, in Botany, from r«"?i narrow, or

controlled, and x»Qr%x, an anther.—Brown Prodr. Nov. Holl.

v. i. 538.—Clafs and order, Pentandria Mmogynia. Nat.

Ord. Epacridex, Brown.
Gen. Ch. Cat. Perianth inferior, permanent, double

;

the inner of five broad, ovate, equal, convolute leaves

;

outer of numerous ovate, concave, imbricated, bluntifh,

pointlefs fcales, not fo long as the former. Cor. of one
petal, tubular, deciduous ; tube twice the length of the

calyx, fwelling, fmooth, and naked within ; limb in five

fhort, fpreading, lanceolate, bluntifh fegments, bearded
underneath at the extremity, as well as half way along the

difk from the bafe. Neftary a cup-fhaped undivided gland

furrounding the bafe of the germen. Stam. Filaments five,

inferted into the tube, and enclofed within it, thick and
flelhy, broader than the anthers, which are linear, in the

mouth of the tube. Pijl. Germen fuperior, roundifh, of
five cells ; ftyle capillary, the length of the tube ; ftigma

fimple, obtufe. Peric. Drupa nearly dry, globofe. Seed.

Nut of three or more cells, with a thick, not very hard,

fhell, not burfting, with a pendulous kernel in each cell.

Eff. Ch. Outer calyx of many imbricated leaves. Co-
rolla tubular ; its tube fwelling, twice as long as the calyx,

naked within ; limb much fhorter, fpreading, bearded half

way. Filaments included in the tube, flelhy, broader than
their anther6. Drupa almoll dry, of from three to five

cells.

1. S. pinifolia. Pine-leaved Stenanthera. Br. n. 1.

—

Native of the neighbourhood of Port Jackfon, New South
Wales, from whence we have a fpecimen gathered by Dr.
White, but this fhrub has not yet found its way into the

gardens of England. It is the only known fpecies of its

genus. The Jlem is woody, ereft, fpreading, branched,
fcarred ; the younger branches hairy, clothed with innume-
rable, crowded, awl-fhaped, pungent, revolute, roughifh,

feflile leaves, about an inch long. Flowers axillary, ereft,

fcflile, about the bafe of each branch, very beautiful, with
a rich fcarlet tube an inch long, and a yellowilh-green
limb, making a fingular, but moil agreeable, contrail.

Drupa the fize of a fmall pea, inverted with the brown
chaffy calyx.

STENAY, in Geography, a town of France, in the de-
partment of the Meufe, and chief place of a canton, in

the diftrift of Montmedy ; 21 miles N.N.W. of Verdun.
The place contains 3509, and the cantoa 1 1,434 inhabitants,

Vol. XXXIV.

on a territory of 170 kiliometrea, in 18 communes. N.
lat. 49 30'. E. long. 5 16'.

STENBOCK, Magnus, in Biography, a diflinguifhed

Swedi/h general, fon of Guilavus Otto Stenbock, a gene-
ral undi t Charles X. and XL, was horn at Stockholm in

1664. He was educated at Upfai, and in 1683 he fet out
on his travels, and having entered into the Dutch army, he
fcrved levcral campaigns with the allied forces in the

Netherlands, and on the Rhine, under the princes of Wal-
dec and Baden. He diltinguifhcd himfelf fo much by his

bravery and good conduft, that he was, in 1697, appointed
to be colonel of a German regiment, then in the garrifon

at Wifmar, where he employed his leifure time in com.
pofing a work on the art of war, entitled " The Swedifli

Military School," which, however, he did not find leifure

or inclination to publilh. He accompanied Charles XII.
in almoit all his expeditions, and contributed by his (kill

and exertions to the viftory obtained at Narva. In the

Polifh campaign, till 1706, he fometimes accompanied the

king and the main army, and fometimes was entrulted with

the command of detached bodies employed chiefly in levy-

ing contributions ; a fervice for which he was exceedingly

well qualified : he was alfo employed in conltrufting bridges

over fuch rivers as the Svvedifh army had to pafs, on its ln-

curfions into Poland, and on its return from that country.

In the year 1706 he attended the king to Saxony, where
he was appointed governor of Scania. When he arrived

there, he found every thing in the utmoll confufion ; the

moll fhameful abufes had been committed ; and in order to

put an end to them, and deter others from fimilar practices,

he put the laws into moll fevere execution ; but a war
breaking out put a flop to his plans of reform. When in-

telligence of the Swedes being defeated at Pultava reached

Frederic IV. of Denmark, he made preparations for the

invafion of Scania. Stenbock was appointed to oppofe
him ; he put himfelf at the head of 8000 old troops and
12,000 new levies, and went in purfuit of the Danes, who
were committing incredible ravages in the country. There
was no time to clothe the newly raifed troops in military

array ; of whom the greater part was drefled in frocks,

and had piltols tied to their girdles with cords. They at-

tacked the enemy ; and what was wanting in order and
difcipline, was amply compenfated in zeal ; and thefe

raw troops completely defeated the regular army of the

king of Denmark. The Danes quitted Sweden with

great precipitation, having firil killed their horfes, and

deflroyed by fire their baggage and magazines. They
left behind them about 4000 wounded foldiers, of whom
the greater part died, as well by the infeftion from the

dead horfes, as by the want of food, of which they

had been deprived by their own countrymen. Aiter

Scania had been freed from the ravages of the enemy,
Stenbock's firft care was to ftrengthen the fortifications of

Chriftianftad, being a place of great importance, for the

defence of that part of Sweden. The aftivity which he

difplayed on this occafion, induced Charles, the year follow-

ing, to entruft him with the direftion of another enterprize,

to the fuccefsful and fpeedy execution of which great im-

portance was attached. This was to repair, as fpeedily at

poflible, with feveral regiments to join the troops in that

province and to proceed afterwards, under the command of

Staniflaus, to meet his Sweedilh majclly, on his propofed

return from Turkey. In this meafurc he was thwarted by

the fenate, and he experienced many difficulties which he

did not anticipate ; of thefe, one was the want of money.

He, however, went to Stockholm, and exerted himfelf fo

fuccefsfully, that he collefted, in the courfe of a month,

T more
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more than 300,000 rix-dollars, and fitted out fome vcfiels

for his intended expedition. In the courfe of his voyage

he fell in with the Danifh fleet, by which he was attacked,

and more than thirty of the Swcdifh fhips were loll. In

confequence of this unfortunate event, Stenbock drew up a

paper in vindication of his own conduft. After this he

took Roltock ; and having received a confiderable reinforce-

ment of troops, gained a memorable viftory, in 17 1 2, over

the Danilh and Saxon forces : he then proceeded to the

army in Holilein, and having burnt Altona, was, in the

month of May, 1713, hemmed in at Tonningen, by the

combined Danifh, Saxon, and Ruffian army, in fuch a

manner, that he was obliged to iign a capitulation. Being

now a prifoner, he was conveyed by order of his Danifh

majefty to Copenhagen, and fo clofely confined, that he

was feparated from all his attendants, except two domeitics,

who obtained leave to wait upon him, and was in other

refpefts fubjett to great reftraint and feverity. At length,

exhaufled by mifery, chagrin, and difeafe, he drew up, in

the beginning of the year 1716, an account of his fuffer-

ings, to ferve, to ufe his own words, as a confolation to

his diftrefled relatives, and, at the fame time, to preferve

his name and reputation to poiterity. This work was

printed in 1773, in Lbnbom's " Anecdotes of celebrated

and diftinguifhed Swedes." He died in 17 17, and was in-

terred, with military honours, in the garrifon church of

Copenhagen. After the conclufion of peace, his body

was conveyed to Sweden, and depofited in the cathedral

of Upfal. Stenbock was a man of talents, and always held

in high eftimation by Charles XII. In his political fenti-

ments he adopted the fyftem of his father-in-law, the cele-

brated Oxenftierna. He fpoke his fentiments with free-

dom, and gave fuch advice as he thought moil conducive

to the good of his country. In fpeaking of the Polifh

war, in one of his letters, dated June 20th, 1702, he fays,

" according to every appearance, unlefs Providence inter-

fere in a very remarkable way, war will be declared againft

the republic. How we fhall get out of it God only knows.

For my part, I would run no rifk, but in a war really

undertaken on juft principles." He had no fhare in the

depofition of Auguftus, for whom he had a fincere efteem.

He incurred confiderable blame for the feverity which he

exercifed at Altona, and the minifters and generals of Po-

land and Denmark wrote to him complaining of his cruelty

on that occafion ; but Stenbock, who confidered this mea-

fure, however harfh, as a juft retaliation for the condudl of

the Saxons and Danes at Stade, which they had bom-
barded and burnt to afhes, replied, " that he proceeded to

fuch an extremity, in order to teach the enemies of his

fovereign, in future, not to wage war like barbarians, and

to caufe the law of nations to be refpefted." Gen. Biog.

STENBRUGGE, in Geography, a town of Norway,
in the province of Aggerhuus; 8 miles N. of Tonfberg.

STENBY, a town of Sweden, in Eaft Gothland; 11

miles E. of Nordkioping.

STENCH. See Stink.
STENCILLING. See VAwn-Hangmgs.
STENCKBACH, in Gtography, a river of Saxony,

which rifes 4 miles S. of Landfberg, and runs into the

Fuhme, a miles N. of Zorbig.

STENDAL, a town of Weflphalia, and late capital

of the Old Mark, containing four churches, with confider-

able manufactures, introduced by the French refugees

;

18 miles W.N.W. of Brandenburg. N. lat. 52 36'. E.
long. 12 .

STENDALICHEN, a town of Brandenburg, in the

fcker Mark ; 10 miles N.E. of New Angermunde.

S T E
STENDORP, a town of the duchy of Holflein ; 6

miles E.N.E. of Eutyn.
STENE, a town of Norway, in the province of Dron-

theim ; 48 miles E. of Drontheim.
STENFORT, a town of Hinder Pomerania ; 8 milei

S. of New Stettin.

STENHEL, a town of Sweden, in Weft Bothnia; 32
miles N.W. of Lulea.

STENO, Nicholas, in Biography, a diftinguifhed phy-
fician, and fubfequently bifhop of Titiopolis, and vicar-

apoltolic of the northern countries, was born at Copen-
hagen in 1638. His father was a Lutheran, and goldfmith.
to Chriftian IV., king of Denmark. Having had the ad-
vantage of ftudying medicine and anatomy under the cele-

brated Bartholin, whofe friendfhip he obtained by his in-

genuity and indullry, he was well prepared to profit by his

travels through various parts of Holland, Germany, France,
and Italy, in viliting the beft fchools, of which he palled

feveral years. He was at Amltcrdam in 1660, and refided

during the three fucceeding years at Leyden, where he
purfued his Itudies with the utmoft diligence. He arrived

at Paris in 1664, and at the end of two years more went
to Vienna, traverfed part of Hungary, and entered Italy

by the Tyrol. He vilited the principal cities of this fine

country, and palled fome time efpecially at Rome and Flo-
rence, in the latter of which cities his reputation reached
the court of Ferdinand II., grand duke of Tufcany, who
appointed him his phyfician about the year 1667, with a
liberal falary. He was afterwards honoured with the efteem
and confidence of Cofmo III., who fele&ed him as pre-
ceptor to his fon. His attachment to the Protellant reli-

gion had been fhaken by the eloquence of Bofiuet while
he was at Paris, and in 1669 he abjured that faith, and
adopted the Roman Catholic perfuafion. Frederick III.,

king of Denmark, invited him, near the clofe of his reign,

to return to Copenhagen ; but he refufed the invitation,

becaufe he could not obtain permiffion to exercife the reli-

gion which he had adopted ; but Chriftian V. repeating
the invitation without any fuch reftraint, about the year

1672, Steno returned to his native city, and was appointed
profeifor of anatomy. He found his change of fentiments

and circum (lances, however, productive of lefs agreeable
refults than he had anticipated, and he again quitted Den-
mark, and refumed the education of the young prince of
the houfe of Cofmo, at Florence. Some time after his re-

turn, he entertained a wifh to enter the ecclefiaftical ftate,

and he embraced that profeffion in 1677. He was fpeedily

nominated, by pope Innocent XL, to the bifliopric in

Ifauria, which we have already mentioned ; and was after-

wards appointed vicar-apoftolical to all the Hates of the
north, in which capacity he became a zealous preacher in

Hanover, Munfter, Hamburgh, and various parts of Ger-
many, and died in the courfe of his miffionary labours, at

Schwerin, in the duchy of Mecklenburgh, in 1686, in the

49th year of his age.

The works of Steno which are extant, relate princi-

pally to medical fubjefts. He was a zealous cultivator of
anatomy, and the author of fome difcoveries relative to the

minute circulation of the eye, the nofe, and orpans of
voice, and to the lymphatic veflels; as the papers which he
communicated to the Academy of Copenhagen, and his

other work.;, w ill teftify. The titles of the latter are, " Ob-
fervationes de Oris, Oculorum, et Narium Vafis," 1662:
this was enlarged and reprinted in 1664, with the new title

" De Mufculis et Glandulis Obfervationum Specimen."
" Elementorum Myologix Specimen, feu Mufculi De-
fcriptio Geometrica," 1667. " De folido intra folidum

naturaliter
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wattiraliter contento DifTertationis Prodromus," 1669.
«« Diflertatio de Cerebri Anatome," 167 1 ; which had been

publifhed in French at Paris in 1669. " Epillolx dux
Adverfanx," 1680. In this year he again publifhed his

firlt work, with fome alterations, under a new title, " Ob-
fervitiones Anatomies:, quibus varia Oris, Oeulorum, et

Narium Vafa defcribuntur, novique Saliva;, Lachrymarum,
ct Muci fontes deteguntur, &c." Steno was the uncle of

Window, who fubfequently carried anatomical fciencc to

the highclt pitch. See Eloy Did. Hid. de la M6d.
1 Steno'* Du3, a name given, from its difcoverer, to the

fupcrior falival duft.

Several anatomiils, particularly Heifter and Palfyn, have

difputed whether Steno's duci is pervious in recent fubje£ts,

as well as in the fkeleton. Dr. Kulm affirms, he has de-

monltrated it to feveral to be pervious in deer, bears, wild

goats, harea, calves, and in the human fubjefts, and men-

tions the manner of tracing it. See Med. Eff. Edinb.

Abridg. vol. ii. p. 421.

STENOCARPUS, in Botany, from roo.;, narrow, and

xapTo,-, fruit. — Brown Tr. of Linn. Soc. v. 10. 201.

Prodr. Nov. Holl. v. 1. 390.—Clafs and order, Tetran-

dr'ia Monogynia. Nat. Ord. Proteacee, JufT. Brown.
Gen. Ch. Cal. none. Cor. Petals four, diflindt, linear,

equal, all turned to one fide ; their fummits ovate, concave,

bearing the flamens. Nectary a gland, half embracing the

ftalk of the germen. Slam. Filaments four, very fhort,

inferted into the hollow tip of each petal ; anthers roundifh,

funk in the fame cavity. Pijl. Germen fuperior, (talked,

oval ; ftyle terminal, cylindrical, deciduous ; ftigma ob-

lique, dilated, orbicular, peltate, flattifh. Perk. Follicle

linear, (talked, coriaceous, recurved. Seeds numerous, im-

bricated, winged at the bafe.

Efl'. Ch. Petals four, oblique. Stamens funk in the

cavities of the limb. A lateral gland at the bafe of the

ftalk of the germen. Style deciduous. Stigma oblique,

orbicular, flattifh. Follicle linear, coriaceous. Seeds nu-

merous, winged at the bafe.

1. S. Forfteri. Oval-leaved Stenocarpus. Br. Tr. of

Linn. Soc. n. I. (Embothrium umbellatum ; Linn. Suppl.

128. Lamarck Di£t. v. 2. 3J5. Illullr. n. 1285. t. 5J.
f. 1. Willd. Sp. PI. v. 1. 538. E. umbelliferum ; Forlt.

Gen. t. 8. f. a—f.

)

—Leaves elliptic-oblong, obtufe, with-

out prominent ribs.—Gathered by Forfter in New Cale-

donia. The_^fm is fhrubhy, with alternate, round, fmooth,

leafy, dotted branches. Leaves alternate, on fhort thick

ftalks, coriaceous, fmooth, entire, an inch or inch and
half long ; tapering at the bafe ; obfeurely triple-ribbed

in a dry (late. Flowers about half an inch long, red, about

fix or feven together, in axillary, (talked, fmooth umbels,

fubtend -d by three or four fmall, membranous, ovate brae-

teas. Follicle \ ear two inches long, like a fmall legume,

with hollows for the feeds.

2. S. filignus. Willow-leaved Stenocarpus. Br. ibid,

n. 2. Prodr. n. 1. — " Leaves elongated, lanceolate;

three-ibbed at the bafe."—Found by Mr. Brown, on the

ea'.tern coaft of New Holland; on the rocky banks of

rivers nca' Port Jackfon. Theflowers are of a yellowifh-

white. Umbels Italki-d. WholeyJrui very fmooth.

STENOCHILUS, from -im,, flmdcr, and x:i\o<;, a lip,

which al udes to the unnlual narrownefs of the under lip of

the corolla, compared with the upper. — Brown Prodr.

N v. Hoil. v. 1. 517.—Clafs and order, Didynamia An-
giifpcrmia. Nat. Ord. Perfonatt, Linn. Myoporint,

Biokvn.

Eir. Ch. Calyx in five deep fegments. Corolla rin-

gent ; its upper lip erect, four-cleft half way down ; lower

undivided, narrow, deflexed. Stamens prominent. Stigm*
obtufe, undivided. Drupa of four cells. Seeds folitary.

A genus of New Holland flirubs, either nearly fmooth,
or clothed with very fine greyifh down. Leaves alternate,

without veins ; moilly undivided. Flower-flalhs folitary,

fingle-flowered, without brafteas. Flowers either purple
or ycllowifh. Nut of the drupa often with only two cells,

the others proving abortive.

" Bont'ui, though very nearly related to Stenochilus, differs

in having the upper lip of its corolla emarginate, the lower
three-cleft ; a two-lobed_/?/jma; and the nut of two divided
cells, each with four feeds, according to the younger Gaert-
ner, in his v. 3. 168. t. 212."

1. S. glaber. Smooth Stenochilus. Br. n. 1.—"Leaves
lanceolate or elliptical, undivided, fmooth, fcarcely longer
than the flower ; fometimes toothed at the extremity.

Young branches downy. Stem diffufe."— Gathered by
Mr. Brown, on the fouth coalt of New Holland. This
gentleman mentions another fpecies, nearly akin to the pre-

fent, except being hoary with down, which was gathered
on the weftern coalt of New Holland ; but he leaves the
defcription of it to his friend Lefchenault.

2. S. longifolius. Long-leaved Stenochilus. Br. n. 2.—
" Leaves linear, fomewhat lanceolate, elongated, undivided;
hooked at the point ; fmooth when full-grown. Young
branches downy. Stem eredt."—Found alfo on the fouth
coalt of New Holland, by Mr. Brown. The flowers were
palt, but the habit, as well as fruit, anfwered to the pre-

ceding. The leaves are from three to five inches long.

STENOGRAPHY, Short-hand, from r<vo; and

ys*$u. Pafling over the Egyptian mode of writing by
hieroglyphics, we may obferve, that " The Hiftory of
Hebrew Abbreviations, as a Key to underltand the Rab-
binical Authors," by the learned Buxtorf, appears to have
unfolded one of the earlielt notions mankind had of a me-
thod of fhort-writing. Some of thofe abbreviations are

merely the incipient letters of feveral words joined together

as one, and marked at the top with points ; others are the

final or terminational letters of words ; and others, again,

are contracted words, wherein two or three letters are made
to denote an entire word.

The Jews, we are told, were particularly partial to

thefe methods of abbreviation ; to which they added a few
arbitrary characters, to exprefs certain proper names, fucli

as God, Jehovah, and the like awful and facred terms.

By degrees the Greeks acquired this mode of writing,

and it was very fuccefsfully practifed among them. Indeed,

the Greek abbreviations and connections have very much
the character of genuine Renography.

It was at Nicolai that this method of writing was firlt in-

troduced to the Greeks by Xenophon himfelf, who wrote

by certain arbitrary notes, in the nature of characters.

This opinion is confirmed by Laertius, who particularly no-

tices two diltindt methods of itenographic writing : namely,

one by fimple contractions ; and the other by arbitrary

marks or fymbols.

The Romans praftifed this art at a very early period.

Some writers have even afcribed to the poet Ennius the

merit of having firlt invented a method of writing, by which

the notarii were enabled to follow the molt rapid of their

orators. This, however, is extremely hypothetical. It is

added, that Ennius's method was much improved upon by
Tyro, Cicero's freed-man ; and (till more by the learned

Seneca,

Ennius, it appears, began at firft to write with one

thoufand o.ie hundred marks of his own contrivance, to

which he might add, at circumftances and neceffity de.

T 2 manded.
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manded. In what the fubfcquent improvements confided

we have no account ;
probably only in the invention of new

fymbols or characters, and not in any attempt to write in a

fhort manner, by the combination ot new and more limple

letters.

It is evident the Romans held this art in great eflima-

tion ; for Suetonius, Speaking of Caligula, expreli'es his

furprife, that an emperor, who, notwithstanding his nu-

merous vices, was not deficient in capacity and parts, fhould

remain ignorant of the art of ltenographic writing. Titus

Vefpalian, however, in almoll every rclpeCt a very different

character from Caligula, is mentioned as being remarkably

attached to Ihort-hand, and himfelf prattiled it with great

facility, and often made it not only his bulinefs but his

amufement. He Seemed fo have great pleafure in calling

his amanuenfes together, and witneffing which of them

wrote the fafteft. He not only amufed himfelf with fteno-

graphy, but with imitating the hand-writing of others ;

and, by conitant practice, acquired inch a command of

hand, and fuch a facility in imitation, that he was wont

humoroufly to obferve concerning himfelf, that he fhould

have made an excellent mimic or counterfeit.

Various were the fchemes, as at prefent, which were for-

merly ufed to write after public fpeakers ; but they were

probably all of them exceedingly arbitrary, and, for the

molt part, unintelligible to any but thofe who pradtifed

them ; and, on that account, were foon forgotten and de-

Itroyed. The art was confequently much neglected, as is

evident from two books of fhort-hand, mentioned by Tri-

themius. The firlt was a Short-Hand Dictionary, which he

bought of an abbot, a dodtor of law, for a few pence, to

the great Satisfaction of the community to which he be-

longed, who had defired the fhort-hand marks to be erafed,

for the fake of the parchment on which they were written.

The other was a fhort-hand copy of the Book of Pfalms,

which he met with in another monaflery, where the monks

had inferibed upon it, by way of title, " A Pfalter in the

Armenian Language."
Several copies, however, of a Dictionary and Pfalter, in

Roman fhort-hand, are mentioned as extant in different

libraries ; but they are in general the fame method, as may

be conjeftured from thofe who mention them, and alfo from

the appearance of an old fhort-hand Pfalter in the library of

St. Germains, at Paris, carefully preferved as a fteno-

graphical curiolity. The late Mr. Byrom had a few pages

of this transcribed for his infpedtion and ufe.

Plutarch, in his Life of Cato, informs us, that the cele-

brated fpeech of that patriot, relating to the Catilinian

confpiracy, was taken and preferved in fhort-hand ; and

there are numerous epigrams of Aufonius, Martial, and

Manilius, defcriptive and commendatory of this art. But

we mult pafs over all other ancient allufions and conjectures,

obferving, that, probably, the oldeft method of fhort-

writing at prefent extant or known is a Latin MS., entitled

" Ars Scribendi Chara&eris," or " The Art of writing in

Characters." The author of this is not known, but it was

printed about the year 141 2.

We may juft, however, remark on this head, that the

ancient Irilh alphabets, called Bobtloth, a fpecimen of which

may be feen in Ledwich's Antiquities, and alfo in Dr.

Fry's Pantographia, have much the appearance of fome of

our modern fhort-hands. Two of their alphabets were

called Iriih ogums : Celtic words implying letters written

in cypher, and, indirectly, an occult fcience. They were

firft ltenographic, then iteganographic, then magical, and,

laftly, alphabetic.

The Japanefe alphabets (for they have three, two of

which are in general ufe among the natives, the other only
at curt, and among the great) appear to have a iteno-

graphical character ; molt of them combining two, and
others three, letters.

The two alphabets attributed to king Solomon, but upon
what authority is not ftatcd, by Thelcus Ambrofius, in his
" Appendice des differentes Lettres et des differentes

Langucs," and cited by Druet, p. 132, have much the
lame call in their formation ; but the one, of which a
beautifully engraved fpecimen may be feen in the Encyc.
Franc, pi. xxv., partakes moll of the nature of fhort-hand
of any other yet mentioned. The Japanefe has, in fact,

but 328 founds, which are all monofyllables, applicable to
80,000 characters, of which the whole language is com-
pofed.

Lambinet, in his " Refearches upon Printing," obferves,

that modern ftenography, which, like the telegraph, dates
in France from the foundation of the republic, has neither

the inconvenience, nor the obfeurity, nor the danger of the
ancient. The old characters varied under the hand of the
copiers, and the fenfe changed according to the genius of
the interpreters ; fo that their contractions are become fo
many enigmas, becaufe we can refer to no other copies to
afcertain the true reading, and becaufe the authors are no
longer in exiltence. " But," continues this writer, " by
the prefent fyitem of ftenography, the writers follow the
words of the public orators, take down their fpeeches, the

motions, the debates of the tribune, or the ledtures of the
profefl'ors of the Lyceum, and produce a literal translation

at lail, in the ufual characters and in print." It is to be
feared that this defcription of Galic ftenography is a little

too highly coloured ; no fyftem of French writing, that has

hitherto come under our notice, having any fuch perfect fa-

cility of copying as is here ftated : but, certainly, our
neighbours acrofs the Channel can both fpeak and write

with wonderful rapidity.

The attempt of the late learned and ingenious bifhop

Wilkins to form a real character and philofophical language
fhould not be overlooked. This partakes, perhaps, more
than all others, of fhort-hand, properly fo called ; but was
not intended fo much for expedition and brevity in writing,

as for an univerfal communication or correfpondence of
ideas. Of its fitnefs for fuch a purpofe, it is not the object

of this article to difcufs. We know a gentleman at this

time, of great opulence and well-known character in the

metropolis, who is of opinion, that he can exprefs all ideas

common to mankind in general by only three letter?, which
may be known all over the civilized world; and we be-

lieve it is his intention to make an experiment of the prac-

ticability of his fcheme.

The art of fhort-hand was firft attempted in this country

by Dr. Timothy Bright, who publifhed his " Charadterie"

in the year 1588. The " Writing School-Maftcr" of Mr.
Peter Bale, appeared two years after Dr. Bright's work.
Bale's book is divided into three parts, the firft of which is

entitled " Brachygraphy," and contains rules to write as

fall as a man can Speak with propriety and diftindtion. In

1 61 8 appeared Willis's " Stenography, or Short-Hand
Writing by Spelling Charadteries." This method confifls

of ten alphabets, denominated words of fort ; feven of

which are compofed of the initial letters of words ; the reft

principally by the omifiion of unnecefiary letters, and by
Symbolical figures.

Henry Dix's " Brachygraphy" was an attempt to im-

prove upon Willis's ; but all improvements of the art, till the

invention of Byrom, were little better than the original :—
arbitrary and mylterious.
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It is not requifite to detail the hiltory nf this art more

minutely ; nor to mention the numerous fyftems or me-

thods, all pretending to perfection, tho profeffing

to excel its predeceflbrs. We will] therefore, proceed to

lav before the reader Inch a fyftem ui Itenography, which,

if generally known and pra&ifed, woul I

the neceffity of any other ; and yet, it mult be confi

that the art of thort-hand is far from having attained that

perfection of which it may be capable.

The next fvftem, as to beauty and practical utility, to the

one about to be here developed, is doubtlcls tliat of Dr. Ma-
yor's invention, who, however, candidly admits that, in the

conftrudtion of his own work, he has proceeded upon Mr.
Byrom's " general principles," which, he owns, " mud for

ever form the balis of every future rational fyllem."

Mr. Byrom's method of fhort-hand, as improved by Mr.
Molineux, being now generally efteemed the bell and moll

practical fyltem extant, we (hall give a brief yet comprehen-

five analyfis of the whole, premifing, that the rules which

the inventor had prefcribed to himfelf, in the execution of

his plan, were,

I ft. That all the fimple founds of the language mould be

denoted by the fhortefl and fimplell marks in nature.

2dly. That thofe marks which were the fhorteft, and mod
eafily formed, mould be affigned to the letters which are of

molt frequent occurrence.

3dlv. That thofe letters which are mofl frequently com-
bined in pronunciation, fhould be denoted by fuch marks
as are moil eafily joined by the pen.

4thly. That all the marks of which any word may be

compoied, fhould generally be written without taking off

the pen ; and that the writing fhould not rife above or fink

below the parallel lines, between which it fhould be uni-

formly comprifed.

5thly, and laflly, That all the rules of abbreviation fhould

be founded upon the properties of the language, and ex-

prefled by the characters of the fhort-hand alphabet only,

without the introduction of any arbitrary marks, either for

abbreviation or any other purpofe.

To unite fo many different perfections in one fcheme, and

to make a regular and fcientific fyftem of the whole, was
an undertaking of no common labour and difficulty. Mr.
Byrom, the inventor, was well qualified for fuch an arduous

undertaking, by a very extenfive knowledge of the nature of

language in general, and a thorough acquaintance with the

properties and peculiarities of his own in particular ; and

it was by an indefatigable perfeverance in making, through

the courfe of many years, continual trial 1
:, alterations, and

amendments, that he at lad fuccceded, to the fatisfaCtion of

himfelf and a few learned and judicious friends, to whom he

firlt communicated the particulars of his invention. To re-

move any doubt which the public might entertain of its merit,

thefe gentlemen, his fcholars, drew up and figned a recom-
mendatory defcription of his method of fhort-hand, which
teltimonial was prefixed, by way of preface, to the original

publication.

Mr. Byrom's method of fhort-hand is there ftated to be
the art of expreffing all the words and phrafes of the Englifh

language by a character which is perfectly regular and beau-

tiful, and at the fame time the fhorteft poffible. PerfeCt

beauty and regularity indeed, fo far from being inconfiilent

with the greatell poffible brevity, are in faft the only means
of attaining it ; and by a ftriCt adherence to thefe principles,

Mr. Byrom has completely fucceeded in the invention and
eftabhfhment of his fyftem. In fine, his method of fhort-

hand writing is no fanciful theory ; but, on the contrary, is

founded upon rational and philofophical principles : it pro-
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pofes nothing impracticable ; it is not a mere jumble of
awkward marks thrown together without order, and confe-
quently unintelligible to the writer himfelf after the lapfe of a
few months or \

For beauty, legibility, and the greatell poffible uniformity

in the writing, it Hand;; unrivalled. It was a principal ob-
ject with the inventor to expunge every thing arbitrary, both
from the fhort-hand characters and the rules of abbrevi-
ation ( and in this truly effential point he has fucceeded fo

happily, that his fyllem feems to claim pre-eminence over
every other.

It may be ufeful to refer fuch of our readers as may wifh
to attain a complete I of Mr. Byrom'-. fyllem, to
" An Introduction to Byrom's Univerlal Englilh Short-
Hand," by Mr. Molineux, ot Macclesfield, explaining the
theory of the art in a very clear and perfpicuous manner ;

and to a fupplemcntary work, entitled " The Short-Hand
IiillruCtor, or Stenographical Copy-Book," which exhibits

the praBice, adorned with its peculiar characterillics of cafe

and beauty. Thefe two elegant little works form together

a complete fyftem of ftenography, and have the merit of
familiarizing Mr. Byrom's excellent method for the general
ufe of fchools, and for the particular guidance of thofe who,
without the affiftauce of a living inftruftor, may be defirous

of a literary attainment, which is at once ufeful and orna-

mental.

The letter C, having always the found either of I or s, is

here reprefented by thole letters refpeCiively ; s and z, and
alfo_/" and v, having a near affinity to each other in found,
are denoted by one and the fame mark. The fhcrt-hand

alphabet confills of the following confonants ; !iis. I, d,f,
or -v, (the latter being eafily diftinguifhed, when neceflary,

by a thicker ltroke,) g, b,j, i, I, m, n, p, q, r, s, or z, (dif-

tinguifhing the latter, when neceflary, by a thicker ftroke,)

/, IV) x,y, cb, Jb, and lb. The vowels, viz. a, e, i or y, o,

and u, though often omitted in fhort-hand, are eafily repre-

fented by a dot or dots in five different pofitions, either pre-

ceding or following a fingle confonant, or when any of them
are to be inferted between two confonants. When a dot

Hands alone, the vowel which is meant to be reprefented by
it is eafily afecrtained, by obferving what part of the fpace

it occupies between the lhort-hand parallels ; thus, a is meant
if it be found at the top, u, if it be at the bottom, i, in the

middle, &c.
ift. When any confonant (lands by itfclf, it expreffes fome

common word or particle, as denoted in the third column of

the engraved table or alphabet.

2dly. When a fingle confonant mark is prefixed, or placed

clofe before any other characters, it denotes fome common
prcpofition, or leading part of a word. Thefe prepo-

fitions are refpeCiively given in the fourth column of the

alphabet.

jdly. When a confonant mark is fubjoined, or placed clofe

at the end of other marks, it fignifies an appropriate termi-

nation or ending. Thefe terminations are given in the fifth

or laft column of the fhort-hand alphabet.

From the eafy and regular affignment of a threefold power
or figmfication to each confonant, a threefold advantage

naturally follows. Firft, by allotting to each mark, Handing

by itfelf, a word or particle of which it is the firft or fome

conllituent part, we obtain a number of common words,

fome or other of them perpetually occurring, expreffed

by a fingle character, which otherwife would (land for

nothing.

Secondly, The prepofitional part of a word being de-

fignated by its leading confonants, placed near, but not

joined to the following part of it, fecures alike the beauty

and
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and brevity of the characters, which in many cafes could

not otherwife be maintained.

Thirdly, A fimihr advantage is gained by reprefentirg

the terminational part of a word by an appropriate confo-

nant fubjoined, but not conneCted with the end of the other

characters, when, by the mutual help of each other, they

defcribe long and complex words in a neat and concife man-

ner, and are eafily diftinguifhed from all others.

Two marks, it will be feen, are allotted to the confonant

JS, and they are each ufed, when Handing alone, to denote

two different words, the fird be, and the fecond but. The
principal reafon, however, for afligning two marks to the

fame confonant, is to fecure a more eafy combination of the

marks in writing, the firlt being ufed, for inltance, before a

defcending character, as bf or bt, and the latter before one

which afcends, as br or bl. The fird character is generally

written upwards, but the fecond is always made downwards.

Ufed as a prepofition, the firit denotes be ; and the fecond,

ufed as a termination, reprefents .able or -ible.

One of the molt common terminations in our language is

denoted by the letter D, which the learner will obferve Hands

for the word and when written feparately, for de as a pre-

pofition, and for ed as a termination. This letter is never

written upwards, and the fame rule will invariably apply to

all thofe characters, whether curved or ftraight, that are

ftriCtly perpendicular ; the oblique letters may be written

either upwards or downwards.

Neither prepofitions nor terminations are invariably de-

tached from the roots of their refpeCtive words. It is diffi-

cult to lay down any precife rule for this ; certainly in cafes

wherein the prepofition or termination can conveniently be

joined, it would be a needlefs wafte of time to lift the pen.

Much, however, depends upon the degree of force or im-

portance which the termination may poffefs in the correct

pronunciation of the word, in writing the phrafes, a learned

man, he is learned in the law, &c. ; it is not chatte to fay

a learn'd man, learn'd in the law. On this account it will

admit of a queftion, whether it would not be more correCt to

detach the termination ed in (hort-hand, notwithltanding it

will fo very conveniently join in this word. And here let

the learner obferve, once for all, that he mould acquire

fuch a method of writing (hort-hand as will create the leaft

poilible ambiguity, or difficulty in reading it : and this can

only be done by adhering as much as poffible to the rules

of a correct orthography and pronunciation.

The letters F and V are always written downwards. In

cafes where difpatch is not required, the letter v may be

denoted by writing the character a little thicker. And this

diitinCtion is not only convenient, but perfectly rational :

there is a kind of affinity betwixt the found of the letter v,

and the thicknefs of the line by which it is expreffed : the

letter f has, to ufe fuch a term, a thinner found, and may
fitly be denoted by a thinner character j the found ofyand
v, however, is fo nearly the fame, that the fame fhaped

character is very properly ufed for both letters. Thefe re-

marks will apply to the letters s and a ; in which is the fame
fimilarity of found, Ihaded by the fame refpeCtive Jlrength

in the pronunciation.

This character, as a word, ftands for of: prefixed to

other characters, it reprefents the prepofition for ; and, as

3 termination, -ify.

The letter G is reprefented on the Short-hand plate by a

character which is to denote both the hard and the

foft found of that letter. In the latter capacity, it is

eccafionally ufed inftead of j. Standing by itfelf, it de-

ssotejj when written at the top of the line, the word

again, and at the bottom, againfl. It has no prepositional

or terminational character.

H is denoted by two characters ; but the fird only is to
be coufidered as the proper reprelentative of that letter.

It is written downwards from the twirl. The other cha-

racter might very well have been difpenfed with ; but
being retained in the alphabet, may (till be ufed fingly

to denote the word had; and notwithstanding the twirl is

at the bottom, it is better to write it downwards. The
firft character Hands for the word have.

When it i9 requilite to write the words hat, hit, hot, hut,

or any others beginning with h, and ending with /, with

one or more vowels in the middle, the vowels may be indi-

cated by placing the vowel in its appropriate pofition with

reference to the line, but out of its ufual order in other

refpeCts, viz- immediately before the confonant, and not

lengthening the lalt letter, or /, below the line. By writing

the letter r, in the words hither and hitherto, only half its

ufual fize, the / in the former part of the word denotes th.

The letter J having been accidentally omitted in the

plate, it is fupphed here by the following characters

^ ^ , Handing, when written feparately, for the words

judge, and jufl ; but the firlt only is the proper mark
for the letter, the other character Handing in a fimilar

fituation to the lalt character for h ; being in a manner
unnecellary : when ufed, however, it muH be written down-
wards. There are fome inltances in which the letter ^ may
be uled iorj.

The next letter, K, is a very important one ; for it re-

prefents the c hard, and of courfe is the initial letter of all

thofe words beginning with that letter, and in all other

places where it is required : it is alfo the firlt letter in

words beginning with k. The foft found of the letter c

is expreffed by the letter / ; and fometimes the i and q are

ufed piomifcuoufly for each other, whenever greater faci-

lity, convenience, and beauty of joining, may by fuch means
be obtained. This character being, moreover, an hori-

zontal one, may be placed at the top, middle, or bottom
of the (hort-hand (pace or line. When written at the top

of the (pace, it Hands for can ; and at the bottom, for could

or couldjl. As a prepofition, it reprefents, at the top,

middle, or bottom, com-, con-, and contra- : in the middle

of the fpace, it denotes the terminations -ical or -tele.

Cm and en occurring very frequently at the beginning of

words, the correfponding characters may be (hortened, by
cutting off the horizontal part of the letter i or c, and
commencing the next letter, m or n, immediately after the

formation of the twirl. This will, however, apply only to

the commencement of words.

L is reprefented by three characters, of which it may
be obferved generally, that in all of them the twirl is formed
to the right hand. When written fingly, the firlt character

denotes the word all, the fecond always, and the third

altogether.

M, and indeed the horizontal characters generally, are

of frequent and important ufe in Ihort-hand. This letter,

when written at the top of the fpace, reprefents the word
am, and at the bottom, among, or amongfl. As a prepofition,

at top it is magni; in the middle mis-, and at the bottom
omni: Ufed as a termination, it is ment \ and it is cuf-

tomary, in this cafe, to write it at the top of the line.

N, the letter m reverfed, is alfo of frequent ufe.

As a diHinCt word, it Hands for an at the top, in in the

middle, and under at the bottom. Prepofitionally, it is

ante- or anti-, inter- or in- ; and at the bottom, under- or «»-.

As a termination, it ftands for -ent at the top, and -nefs at

the bottom ; but when ufed in the latter cafe, it is cuf-

tomaiy
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tomary to add a Short /, or horizontal Straight line, 'to it.

Both this and the letter m, when ufed as a prepofition

or termination, mould be made fomewhat lefs than the

ufual alphabetical fize. The fame observation will apply

to the letters b, d, r, t, w, &c.

P is the fame letter in a perpendicular pofition, and is, in

faCt, the d reverted. As a word, it Stands for upon ; and as a

prepofition, for per-, pre-, ox pro-. It may alfo occasionally

be ufed for pi-.

Q is the i reverfed. In the middle, and at the end of

words, it is frequently ufed inftead of that letter. Ufed
fingly, it is the word que/lion.

R is the oblique character ufed for f, with its inclination

to the right, and may be written either upwards or down-
wards, according to the nature of the marks which may
happen to precede or follow. When not joined to other

characters, it is always fuppofed to be written downwards
;

ar.d in that cafe the vowels are, of courfe, reckoned from
the top downwards. As a word, it Hands for or ; as a pre-

pofition, for/-*-; and as a termination, for -ary and -ing; the

plural of which may be denoted by a fmall s added to it.

It is feldom neceffary to ufe the detached prepofition re-

in fhort-hand, except when the confonant which follows

that prepofition does not admit of being conveniently

joined to the letter r.

S, or Z, expreffed by a Straight horizontal line, the a
being made a little thicker if neceffary, is a letter of infinite

fervice in our language, and in fhort-hand particularly. It

is, as before obferved, the e foft. At the top, when ufed

independently, it Hands for as, in the middle for is, and at

the bottom for us. By the fame rule of pofition, it Hands for

the prepofiUons Jalis-, circum-, fuper-, and Jul-. And, again,

as a termination, according to the order of the vowels, for

-ation, -aSion ; -etion, -eclion ; -ition, -idion ; -otion, ollien ;

-ution, -udion, Sec. &c. : indeed, for the common termina-

tions -tion, -fion ; but whenever this termination is preceded

by a fingle confonant only, the word mult be written at

length ; as motion (mo/n), nation (nafn). When placed

clofe after any of the pronouns, it no longer reprelents

•ation, or any other termination of that kind ; but flands

for -J'elf and -/elves, or -focver ; the firit in thj e's, and the

lad in the o's place.

T i? a perpendicular line or Stroke. As a word, it (lands

for the ; as a prepofition, for tranf- ; and as a termination,

for -ity. It fhould uniformly be written downwards.
When two t's form a word, or part of a word, a

little break mult be made, to Signify that fuch is the cafe.

This may be done without lifting the pen ; but only very

flightly moving it on the paper to the right, before the lalt

letter is commenced.
This letter, in fhort-hand, is often ufed to denote th,

which is done by making the adjoining confonant, either

preceding or following the /, only half its ufual fize : thr,

nth, &c. are very conveniently fo Signified. In all other

cafes, a letter of half the fize denotes that the adjoining cha-

racter is to be refolved into two letters or parts ; as, when
in the words terror, prayer, &c. the firft letter is made fmall,

and the other, the r, is its ufual length : this, however,

(hould be reforted to as feldom as poffible.

V is the oblique letter f, made a little thicker when
needful.

IV has two characters, of which the firft is the proper one
for the letter, ai in the cafe of j and h. This character

ftands for will, the other for would and wouldjl, and is written

downwards : as a prepofition, it is with-, and as a termination,

•ward and -wards. With refpeCt to the ufe of the letter /,
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in unifon with w, fee the obfervations on b refpe&ing
that point.

X has alfo two characters, but the firft only is ufed as the
letter. The one Hands for except, and the other for exer-

cife. As a prepofition, it is ex- and extra-. The letters k t

and j s will o.ften exprefs the found of this letter.

T is ufed only at the beginning of words, and for

the word yet. At the end and m the middle of words, the

vowel i is always ufed.

Z is the fame as s, made thicker, when needful.

Ch are denoted by a character refembling the Short-

hand g reverfed, and Hands for the word which. When
founded hard, like i, as in words from the Greek, it is not
ufed, but this latter letter ufed inftead of it.

Sh have two characters, but the firft is the only proper
reprefentative of thefe combined letters. This character

ftands for the wordyW/, and the other forJhould zndjhouldj!.

As a termination, it is ufed for -Jhip.

Th, a very frequent combination of confonants, are denoted
by two characters, either of which may be confidered as the
legitimate reprefentative of thefe united letters ; but Mr.
Mnlineux prefers the latter, which is ufed for the word that ;

the firft in the formation of words only.

Et cetera. This common abbreviation is denoted by a f»

and a fmall s or c left, drawn from the e's place.

Thus have we gone through the alphabet, as exhibited
on the pla;e ; and the reader, by comparing the one
with the other, may readily acquire a pretty competent
knowledge of the leading principles of this fyftem of fhort-

hand writing. So far appears to be every thing that is ab-
folutely neceffary to lay down by way of instruction to
learners wifhing only to acquire fo much knowledge of
ftenography as will enable them to ufe it for the convenience
of epiftolary correfpondence, for the purpofes of literature

and Hudy, in the writing of common-places, making ex-

tracts private memoranda, &c.
But as there is a higher and more defirable object to be

attained by the practice of this art, viz. that of taking down
the fpeeches of public orators, trials, &c. it is eftential, to

effeCt tins objeCt, that a Hill more concife method of writing

fhould be acquired ; and this may be accomplished by
attention to the fimple rules given in the following Short

extrafts, abridged from Mr. Molineux's excellent treatife.

Of Abbreviations.—An alphabet, formed upon the molt
juft and natural plan, by which, with the help of a few
general rules, all the words of the language to which it is

adapted, may be eafily, neatly, and fpeedily written, will

not alone be fufficient to fatisfy the expectations of an in-

quifitive reader ; who mull be fenfible, that however com-
plete the alphabet may be, yet many compendious applica-

tions of it may be obtained by an enquiry into the nature of
our language, and the abbreviations of which it admits.

He will not be fatisfied with being only taught how to ex-

prefs all the letters of a word by the Shorteft and eafieft

Strokes, but will alfo require further initruCtion how to de-

fcribe intelligibly words and fentences, by as few of thofe

itrokes as poffible. To investigate from a few things given,

many which are omitted, will be found no unpleafant exer-

cife of the learner's fagacity ; and if the few be properly

given, the fenfe of the paSFage, and a due attention to the

idiom of our language, will render the difcovery of the

omiffions more certain, and alfo lefs difficult, than the un-

experienced would be apt to imagine. Without fome rules

of abbreviation, one end of fhort-hand, that of following a

fpeaker, would fcarcely be attainable.

It maybe proper, however, to advife the learner not to

embarrafs himfelf with Short-hand abbreviations, till, by a

competent
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competent practice of writing according to the rules already

laid down, he is become fo well acquainted with the charac-

ters, as to be able to write and read them with nearly as

much eale as common long-hand. He will then meet with

little more difficulty in reading words contracted, than he

formerly did in thole written more at length, provided that

the rules of abbreviation be duly attended to. A fummary

of the principal rules and molt practical methods of abbre-

viation is here given, and it is left to the (kill and difcretion

of the writer, by obferving their nature, and proceeding

upon the fame principles, to make fuch farther advances and

improvements as his occafions may require.

A brief Summary of the principal Rules of Abbreviation.

Rule i.—To join the auxiliary verbs, the particle not, and

the pronouns together ; as can be, have been, mujl be, cannot

be, lie mujl be, ought not to be, Sec.

Rule 2.—To join the marks in an unufual manner, in

order to (hew that each particular mark denotes a word, and

not a fingle letter ; as in the, it is, as it is, Jince it is, it was,

it was not to be, &c.

Rule 3.—Derivative fubftantives may be very conveniently

reprefented, by placing a point at the end of the words from

which they are derived. Derivative adjectives and adverbs

may be reprefented alfo by points, diftinguifhablc by their

fituation, both from the fubitantive and the vowel points
;

which may be done by placing them in a line, which, if pro-

duced, would pafs through the fubftantive point, and would

alfo be perpendicular to the lait confonant mark ; one placed

before the fubftantive point, fignifying the adjeftive, one after

it, the adverb; as, forgetful, forgetfu/nefs, forgetfully ; reafon-

able, renfonablenefs, reafonably ; fufficient, fujficiency, fufficiently.

No great accuracy is neceflary with refpeft to the adjec-

tive and adverb points, provided they be placed fo as to be

clearly diftinguifhed from the vowel and fubftantive points.

Rule 4.—Such words as, either by their particular relation

to the fubjeft, or frequent occurrence, are eafily difcoverable,

however concifely written, may be denoted by the firft letter,

if they begin with a confonant, if not, by the firft vowel

and confonant, with the adjeftive, fubftantive, or adverb

point annexed ; as, " life and immortality are brought to light

by the gofpel ;" " the refurredion of the dead, and a future

itate of rewards and punifhments, are plainly and pofitively

taught in the gofpel." The adjeftives which ufually accom-

pany fuch fubftantives may alfo be denoted by theicfirft con-

fonant, joined to the fubftantive; as, " with humble fubm'tffion

to your lordfhip."

Molt writers of fhort-hand accuftom themfelves to mark
fuch words as molt frequently occur in their own particular

profeffions, by the initial letters only, with the fubftantive,

adjeftive, or adverb points, which, through cuftom, eafily

fuggeft thofe words to them at firft fight. But it muft not

be underftood, that thole marks imply thofe words exclu-

fively, and no other. They may ftand for any other be-

ginning with the fame letters, which the fenfe of the paflages

neceffarily requires.

Rule 5.—A dot placed at the point of concurrence of

two confonant marks, denotes two fubftantives, of which

thofe marks are the firft confonants ; and alfo that the latter

is governed of, or connected to, the former by fome prepo-

fition, which is omitted; as, " the love of money is the root of

all evil ;" " feek ye firft the kingdom of God, and his righte-

oufnefs, &c. ;" " the eftefts of gravity are vifible in every

part of that fyftem to which we belong, but the caufe ofgra-

vity ftill remains undifcovered."

And if an adjeftive precedes either of the fubftantives,

they may all three be reprefented by their firft confonants

joined together, with the dot always placed at the end of
the firtt lubftantive ; as, " the great goodnefs of God is mani-
fell in all his dealings with his creatures ;" "his majeity the
king of Great Britain."

Rule 6.—The lubftantive point, placed before a fingle

conlonant mark, denotes that the lubftantive is to be re-

peated, with fome intervening prepofition ; as, " day after

day " " from time to time."

Rule 7.—The fubitantive, adjeftive, or adverb point,

placed before two or more confonant marks joined together,
denotes two or more fubftantives, adjeftives, or adverbs, of
which thofe marks are the firft confonants, and alfo that

they are connected by a conjunftion ; as, the " precepts both
of natural and revealed religion forbid us to do our neigh-

bours any injury ;" " what doth the Lord thy God require

of thee, but to live foberly, righteoufly, and godly in this pre-

fent world."

Rule 8.—Many long words, efpecially thofe in which the

marks for the confonants will not join neatly, may be de-

noted by their firft fyllable, with as many points annexed
as there are fyllables wanting ; as, multitude, correfpondence.

And when great difpatch is required, the points may be
omitted, efpecially if the words do not begin with prepofi-

tions ; as, fignifcation, difficulty, negligence.

Rule 9.—Words beginning with prepofitions may be de-

noted by their refpeftive prepofitions, together with the next
confonant and vowel, and fometimes with the next con-
fonant only, adding, when neceflary, the fubftantive, adjec-

tive, or adverb point ; a% deliberate, tranfmutation, recom-

mendation, confanguinity, &c.
The participles may be abbreviated after the fame man-

ner, by adding, inftead of the points, the terminations -ing

or -ed to the latter confonant mark ; as, confidering, conftdered.

Words beginning with double or treble prepofitions, may
be written after the fame manner, joining the prepofitions

together ; as, reprefentation, mifreprefentation, incomprehenfi-

bility. If two confonants begin the next fyllable, the writ-

ing of them both will help to difcover the remainder of the

word ; as, mifunderflanding, tranfubflantialion.

Rule 10.—Words ending in any of the terminations which
in the alphabet are denoted by confonant marks, may be ex-
preffed by their firft confonant and vowel, together with the

proper mark for its termination ; as, arbitrary, opportunity,

curiofity, lawfulnefs.

Rule 11.—Such words as are eafily difcoverable by the

particular prepofitions which they require, may be denoted

by their firft confonant only ; as, " this belongs to me ;" " he
made fome good obfervations upon it ;" " we muft guard
againft fuch paffions as we are moft liable to."

As few Englifh words end with the fyllable -to, the pre-

pofition to may be joined to the preceding word, which is

fignified by its firft confonant only ; as, this belongs to me,
liable to, fatisfaSory to.

Other prepofitions which are denoted in the alphabet by
a fingle confonant, may, in like manner, be joined to the pre-

ceding word ; as, " he made fome good obfervations upon it."

Rule 12.—Prepofitions generally require after them either

a noun or pronoun. The pronouns being few in number,
and ufed as fubftitutes for nouns, muft occur very frequently,

and by that means foon become familiar to the learner ; pro-

nouns, therefore, may be joined to the prepofitions, without

danger of creating any difficulty to the reader ; as, ta me, to

my, to you.

Rule 13.—The preceding word, the prepofition, and pro-

noun, may be joined all together ; as, belongs to me, extendi

to us, agreed with me, depend upon me, obfervations upon this.

The words fome, any, none, which, each, both, &c. fol-

lowed
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lowed by a prepofition and pronoun, may be denoted by

their firlt confonants, and may be joined to the prepofition

and pronoun ; as, font: of them, any of us.

Rule 14.—The adverbs preceding the verbs, and the fub-

ftantives following the pronominal adjectives, may be joined

to the verbs and adje&ives refpeftively, denoting both the

adverbs and fubltantives by their firlt confonants, or at molt

by their firlt confonants and vowels j as, " you may fafely de-

pend upon my word."
Rule ic.—Many common phrafes, formed by a fubltan-

tive preceded by the prepofitions with, •without, in, &c, and

followed by to, of, Sec, may be very conveniently abbrevi-

ated ; as, with regard, refpecl, or reference to, In order to, in

confequence, eomparifon, or confideration of.

Rule 16.—Common adverbial phrales are, in like manner,

often denoted-by their initial confonants joined together ; as,

at thefume time, at prefent, in this manner, in like manner, in

a great meafure, in thefame manner, in the mean time, in general,

in particular.

And when the proportion of equality is exprefled, with

fome one word intervening, they may be all joined together

;

as, fo much as, as well as, as foon as.

Rule 17.—The contractions which may be made, when /'/

is or it was, are followed by an adjective, and to or that, are

very numerous ; as, it is impojfible to, it was unnecejfary to, it

is contrary to, it is according to.

STENOMARGA, in Natural Hi/lory, a name ufed by
fome authors for a light marly earth, more ufually called

agaricus mineralis, and lac luntc by the later writers, and terra,

or creta Seleneufiaca, by Diofcorides and Galen.

STENOSA, in Geography, an ifland in the Grecian Ar-
chipelago, about 10 miles in circumference, inhabited only

by a few goats and their keepers. N. lat. 37°5'. E. long.

25 55'.

STENSKAR, two or three fmall iflands on the W.
fide of the gulf of Bothnia. N. lat. 6$

a 12'. E. long.

21° 30'.

STENSSITZA, a town of Poland, in the palatinate of
Sandomirz ; 20 miles E. of Radom.
STENTATO, an Italian mufical term, given by Brof-

fard, which no longer occurs in mufical works at prefent.

It feems to have been fuperfeded by Sforzando.

STENTEROPHONIC Tube, a fpeaK.ng trumpet, fo

called from Stentor, the vociferous Stentor, celebrated by
Homer (Iliad, lib. v.) as the molt illuftrious throat-per-

former, or herald of antiquity :

" Stentor the ftrong, endued with brazen lungs,

Whofe throat furpafs'd the noife of fifty longues."

Pope obferves on this paffage, that " there was a neceflity

for cryers whofe voices were ftronger than ordinary, in thofe

ancient times, before the ufe of trumpets was known in their

armies. Ar.d that they were in efteem afterwards, may be
feen from Herodotus, where he takes notice that Darius
had in his train an Egyptian, whofe voice was louder and
ftronger than that of any other man of his age."
The fpeaking-trumpet, under the title of the Stentero-

phonic tube, was long afcribed in England to fir Samuel
M reland ; but Kircher has formally laid claim to it in his

•' Mufurgia ;" however, the Stenterophonic horn or tube of
Alexander the Great claims primogeniture, as well as fu-

perior magnitude ; for it is faid that he could give orders to

his army at the diltance of 100 ttadia, which is abov.- twelve
Engli/h miles. See Trumpet.
STENWICK, in Geography, a town of Norway, in the

province of Drontheim ; 24 miles S.W. of Drontheim.
STENYCLARUS, in Ancient Geography, a town of La-

Vox., xxxiv. * rj

STE
conia, upon the river Pamyfus, N. of the gulf of Meffina ,

where Crefphonte, one of the chiefs of the Heraclid*>
eltablifhed his refidence, and which he made his capital, fo

that it was called a royal city, or (3am\tm.—Alfo, a plain o£
Mellenia, W. of the river of Paufanias, known on account
of a battle very difaltrous to the Laccdxmonians, in the year

684 B.C. Paufanias places this plain on the road from Me-
galopolis of Arcadia to Ithor^.e.

STENZYLE, in Geography, a town of Poland, in Vol
hynia; 15 miles N.E. of Luckow.
STEP. See Pace, Stair, &r.
Step, in Ship-Building. Steps f r malts, into which their

heels are fixed, are large pieces of timber. The main and
fore-ftep are fixed acrofs the keellon, and that for the
mizen-maft upon the lower-deck beams. The holes or mor-
tifes into which the heel of the malt fteps, mould have fuf-

ficient wood on each fide, to accord in ftrength with the
tenon left at the heel of the malt, and the whole cut rather

lefs than the tenon, as an allowance for fhrinking. The ftep

for the capftan is a folid lump of oak, let down between the

beams, in which the Ipindle at the heel of the capftan tra-

verfes in an iron cup. Steps for the (hip's fide are pieces of

oak quartering, with mouldings, nailed on the fides at the

gangway, about nine inches afunder from the wales upwards,
for the convenience of getting up the fides.

Step, or Tongue, in Rope-Making, for the tar-ket'.le, it

made of three-inch oak-plank, five feet long and thirteen

inches broad, which tapers to nine inches at the bottom,
and is put into the kettle through a mortife in the bridge.

Within four inches of the lower end of the ftep is a round
hole five inches diameter, for the yarn to pafs through. The
ftep is fufpended and regulated by a tackle.

Step and Leap, in the Manege, one of the feven airs or

artificial motions of a horfe, confiding, as it were, of three

airs : us. the pace or itep, which is terra-a-terra ; the

rifing before, which is a curvet ; and the whole finifhed with

a fault or leap, which is a capriole.

This manege is infinitely lefs painful to a horfe than the

capriole ; for when you drefs a horfe to the capriole, he will

of himfelf take to this air for his eafe and relief ; and in time

thofe horfes which have been dreft to the caprioles, will

execute only balotades and croupades, unlefs particular care

is taken to make them yerk out.

It is this, likewife, which, next to running a briflc courfe,

enlivens and animates a horfe mod : to reduce a horfe to the

juflnefs of this air, you mull begin by emboldening and
making him lofe all fear of correction, teaching him to keep
his head fteady, and in a proper place, lightening his fore-

parts by putting him to make pefades, and teaching him to

know the aid of the fvvitch, the fame as in the leffon of the

capriole, and by giving him a firm and good appui, and
full in the hand ; though it is certain that the ftep contri-

butes to give him this appui, inafmuch as that it puts him
in the hand ; befides, that it gives him ftrength and agility

to leap, juft as we ourfelves leap with a quicker fpring

while running, than if we were to Hand quite ftill and leap ;

therefore, molt old horfes generally fall into this air.

When your horfe is fufficiently knowing in thefe feveral

particulars, teach him to rife, and hold him in the air ; then

let him make three or four pefades, and afterwards let him
walk four or five fteps flow and equal. If he forces the
hand, or retains himfelf too much, he fliould be made to
trot thefe four or five fteps rather than walk : after this,

make him rife again, and continue this lell'on for fome
days.

When he is fo far advanced as to comprehend and under,
ftand this fufficiently, begin by putting him to make a

U pefade

;
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pefade ; demand then a leap, and finifh by letting him make
two pefades together.

There are two things to be obferved, which are very

effential in this leffon : one, that when he is to make the

leap, he (hoiild not rile fo high before as when he makes
pefades only, fo that he may yerk out with greater pafc and

liberty ; the other caution is always to make your lalt pe-

fade longer and higher than the other, in order to prevent

your horfe from making any irregular motions, by fhuffling

about his legs, if he fhould be angry and impatient, as well

as to keep him in a more exact obedience, and to make him
light in the hand, if he is naturally heavy and loaded in his

fore-parts, or apt to lean too much upon the hand.

Again, reduce the third or fourth pefade into a leap, as

you did the firft, then make two pefades following ; and

after this, let him walk quietly four or five iteps, that he

may make again the fame number of pefades, and in the

fame order. In proportion as the horfe begins to under-

Hand, and is able to execute thefe leffons, you fhould aug-
ment likewife the leaps one by one, without hurrying or

changing their order, making always between two leaps a

lingle pefade, but lower than thofe in the firft leflbn, and
then two more again after the laft leap, and fufficiently

high-

By degrees the horfe will grow aftive and light in his

hinder parts : you muft raife him then higher before, and

fupport him longer in the air, in order to make him form
the leaps perfect, by means of prudent and judicious rules,

often praftifed and repeated.

If a horfe forces the hand, or prell'es forward more than

you would have him, either from heavinefs of make, or from
having too much fire in his temper ; in this cafe, you fhould

oblige him to make the pefades in the fame place, without

ftirring from it ; and inflead of letting him advance four or

five fteps, you fhould make him go backward as many.
This correction will cure him of the habit of prefling for-

ward, and forcing the hand. Upon this occafion, likewife,

you fhould ufe a hand-fpur to prick his croupe, inftead of a

fwitch.

To make this air jult and perfect, it is neceflary that the

action of the leap be finilhed as in the caprioles, except that

it ought to be more extended ; and that the pefade, which
is made between the two leaps, fhould be changed into a

time of a quick and ihort gallop ; that is, the two hinder

feet ought to follow together in a quick time, and brifldy ;

the fore-feet, as in curvets in the mezair ; but in this the

horfe fhould advance more, not be fo much together, nor

rife fo high.

The perfection of this time of the gallop depends upon
the jultnefs of the horfeman's motions. They ought to be
infinitely more exact in this leffon than in the caprioles, or
any other airs which are performed Itraight forward.

In reality, if the horfeman is too flow, and does not catch

the exact time which parte the two leaps, the leap which
follows will be without any fpring or vigour, becaufe the

animal fo retrained and held back can never extend himfelf,

or put forth all his (trength. If he does not fupport and
raife his fhoulders fufficiently high, the croupe will then be
lower than it ought to be, and this difproportion will force

the horfe to tofs up his nofe, or make fome other bad mo-
tion with his head, as he is coming to the ground in his

leap ; or elfe it will happen from this, that the fucceeding
time will be fo precipitate, that the next leap will be falfe

and imperfect, as the horfe will not be fufficiently united,

but will be too heavy, and lean upon the hand. If he is not
together, the leaps will be too much extended, and confe-

quently weak and loofe ; becaufe the horfe will not be able

to collect hie ftrength, in order to make it equal to the
firft.

Learn then, in a few words, what fhould be the horfe-
man's feat, and what actions he ftVmld ufe in this kfl m.
He fhould never force, alter, or lofe the true appui,

either in railing, fupporting, holding in, or driving forward
his horfe.

His hand fhould be not only firm and fteady, but it is

indifpcnlably neceflary that his feat be exactly Itraight and
jult ; for lince the arm is an appendix of the body, it is cer-

tain that the motions of the horfe fhake or diforder the body
of the rider : the bridle-hand muft inevitably be (hook, and
confequently the true appui deltroytd.

In this attitude then approach the calves of your legs,

fupport and hold your horfe up with your hand ; and when
the fore-part is at its due height, aid with the. fwitch upon
the croupe.

If your horfe riles before, keep your body Itraight and
firm ; if he lifts or toffes up his croupe, or yerks out, fling

your fhoulders back, without turning your head to one fide

or the other, continuing the action of the hand that holds

the fwitch.

Remember that all the motions of your body be fo neat

and fine, as to be imperceptible : as to what action is the

molt graceful for the iwitch-lund, that over the Ihoulder is

thought the belt ; but then this Ihoulder muft not be more
back than the other ; and care muft be taken that the motion
be quick and neat, and that the horfe do not fee it fo plainly

as to be alarmed at it.

It is faid, that when the horfe makes his leaps too long
and extended, you fhould then aid with the hand-fpur,

and for this reafon, becaufe the hand-fpur will make the

horfe raife his croupe without advancing, as the effect of the

fwitch will be to raife the croupe, and drive the horfe for-

ward at the fame time ; it (hould, therefore, be ufed to fuch

horfes as retain themfelves.

Remember that you fhould never be extreme with your
horfe, and work him beyond his ftrength and ability : indeed

one fhould never alk of a horfe above half of what he can
do ; for if you work him till he grows languid and tired,

and his ftrength and wind fail him, you will be compelled to

give your aids rough and openly ; and when that happens,

neither the rider nor the horfe can appear with brilliancy

and grace. Berenger's Horfemanfhip, vol. ii. ch. 21.

STEPAN, in Geography, a town of Poland, in Vol.
hynia ; 15 mile-! N.E. of Luckow.
STEPEN1TZ, a river of Mecklenburg, which joins

the Trave, at its entrance into the Baltic.—Alfo, a river

of Saxony, which runs into the Elbe, near Wittenberg.

—

Alfo, a town of Hinder Pomerania ; 6 miles N.W. of
Golnow.
STEPHANE, in Ancient Geography, a town of Afia,

in Paphlagonia, upon the coalt of the Euxine fea, with a

port, where veflels were fecure, between Cimolis and Po-
tani, according to Arrian.

STEPHANHOUSKO, in Geography, a town of Bo-
hemia, in the circle of Chrudim ; 16 miles N.N.E. of

Chrudim.

STEPHANIA, in Botany, fo named by Loureiro,

from ri$a.m, any thing encircling the fummit of fomething elfe ;

whence comes <ri$a.vo~, a crown ; and hence the above ap-

pellation alludes to the anther, " which furrounds the head

of the filament, like a crown of gold."— Loureir. Cochinch.

608. — Clafs and order, Diotcia Monandria. Nat. Ord.

Sarmentacetc, Linn, jifparagi, Jufl.

Gen. Ch. Male, Cal. Perianth of fix rather acute,

fpreading leaves ; the three alternate one6 fmaller. Cor.

1 Petal*
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Petals three, fmall, obtufe. Slam. Filament one, as long

as the calyx, thick and abrupt at the fummit ; anther cir-

cular, crowning the filament.

Female, on a feparate plant. Cat. as in the male. Cor.

none. Pi/I. Germen fuperior, ovate ; (tyle none ; ftigma

erect, elongated. Perk. Berry minute, ovate. Seed foli-

tary.

Ed'. Ch. Male, Calyx of fix leaves. Petals three, much
fmaller than the calyx. Anther annular.

Female, Calyx of fix leaves. Petals none. Stigma

funple. Berry fuperior, with one feed.

i. S. rotunda. Round-rooted Stephania.—Leaves pel-

tate, roundilh. Umbels compound.—Native of the woods

of Cochinchma. Stem (hrubby, twining, fcarcely branched,

Tery long, round, fmooth, without thorns. Leaves alter-

nate, llalked, peltate, roundilh, obfeurely triangular, acute,

wavy, fmooth. Flowers in lateral compound umbels.

Petals of the male blofioms, which Loureiro terms a three-

leaved neSary, yellow. The root is a large, roundilh, ru-

gofe, brown knob, rifing above the ground, of a very bitter

flavour, and agreeing with the Arijlolochia rotunda in fhape

as well as qualities. It fends down into the earth a very

long, central, perpendicular, thread-fluped radicle.

2. S. longa. Long-rooted Stephania.—Leaves peltate,

oblong. Heads of flowers lateral, feflile.—Found about

the reed fences of Cochinchina. Stem (hrubby, twining,

flender, branched, unarmed. Leaves of an oblong trian-

gular figure, entire, fmooth. Flowers whitifti, in minute,

feflile, lateral heads. Root very long, thread -lhaped, creep-

ing, with few and dillant radicles.

Stephania is alfo the name of a genus in Willdenow,

Sp. PI. v. 2. 239, dedicated by that author to the honour

of profeflor F. Stephan, of Mofcow ; but this cannot fet

afide the long-publifhed Stephania of Loureiro, if the latter

ihould prove, as appears by the above defcription, a good
genus. There feems indeed more doubt relpccting Willde-

now's Stephania, which is thus defined.—Clafs and order,

Hexandria Monogynia. Nat. Ord. Capparides, Jufl.

Efi". Ch. Calyx bell-fhaped, two-lobed. Petals four.

Two lowermoll (tamens longeft. Germen ftalked. Style

none. Stigma capitate. Capfule ?

1. S. cleomoides. Willd. n. 1. (Capparis paradoxa

;

Jacq. Hort. Schoenb. v. 1. 58. t. ill.)—Native of the

Caraccas, from whence it was brought to Vienna by Dr.
Jofeph Mxrter, to whom we are obliged for a native fpeci-

men. The^fnj is fhrubby, erect, with round leafy branches,

clothed when young with rufty down. Leaves alternate,

deflexed, lanceolate, pointed, entire, (lightly wavy, from
four to fix inches long, with one rib and many tranfverfc

veins, marked with fcattered glandular dots, each of which,

in an early (tate, is furmlhcd, on both fides of the leaf, with

a itarry tuft of deciduous hair.-'. Footftalis half as long as

the leaves, or more, ftraight, clothed with rufty down.
Stipulas none. Clujlers terminal, folitary, iimple, (lightly

leafy ; their partial (talks clothed, like the calyx, with

orange or tawny (tarry down. Petals yellow, acute,

downy, a little longer than the calyx. Stamens, and italic

of the germen, four times as long. The genus of Capparis

i» fo ill defined, that we know not how far this plant accords

or not with fome of the fpecies, 1 or whether they re>;

feparation from the reft. If this fhould be the cafe, a raw
name muft be fought for.

STEPHANIT./E, - :,.*u., in Antiquity, an epithet

given to games and exercifes, where the prize was only a

garlard.

STEPHANIUM, in Botany, Schrcb. Gen. 124, a

name given by this author to Aublet's PamcoureA. (See
that article.) The genus itfelf is, however, abolifhed,

Dr. Swartz having reduced it to Pfychotria, Fl. Ind. Occ.
v. i. 433, in which he is followed by Willdenow, Sp. PI.

v. 1. 971. Thefe authors call Aublet's plant Pjychotria

Palicurea. 'It is a native of Guiana and the Weft Indies.

Stephanium would be too near Stephania, if the genus of
Schreber and Aublet were a good one.

STEPHANKOWICE, in Geography, a town of Po-
land, in the palatinate of Belz

; 34 miles N. of Belz.

STEPHANOPHORUS, r^a^ojof, in Antiquity, the
chief prielt of Pallas, who prefided over the reft. It wa*
ufual for every god to have a chief prieft ; that of Pallas
was the Stephanophorus, juft mentioned ; and that of Her-
cules was called Dadouchu9.
Stephanophorus, i. e. Crown-Bearer, in Mythology,

one of the prielts in the feftival of Ceres, called Thefmo-
phoria ; which fee. Priefts of the fame denomination,
called alfo Flamines, from a kind of bonnet and fire-coloured

veil with which they covered their heads, officiated at the
facrifices appointed by Numa, and offered in the temple
confecrated to Romulus.
STEPHANOWZE, or Stephanestii, in Geography,

a town of European Turkey, in Moldavia, at the confluence
of the Pruth and the Bafzeu

; 40 miles N. of Jaffy. N.
lat. 47 53'. E. long. 27 39'.

STEPHANSBERG, a town of Germany, in the prin-
cipality of Anfpach ; 4 miles N. of Maynbernheim.
STEPHANSDORF, a town of Silefia, in the prin-

cipality of Neifle ; 4 miles N.W. of Neifle.

STEPHANTE, a town of Afiatic Turkey, in Natolia,
on the coalt of the Black fea ; 18 miles N. of Sinob.

STEPHANUS, BYZANTius.in Biography, a grammarian
who flourifhed, as it is conjectured, about the clofe of the
fifth century, was profeflor in the imperial college of Con-
ftantinople, and compofed a dictionary containing nouns-
adjective derived from the names of places ; and defignating
the inhabitants of thofe places. Of this work there exilts

only an abridgment, made by Hermolaus, and dedicated to
the emperor Juftinian. This work is known by the title Tlin

voXem, de Urbibus ; but that of the original was ESvtxa :

hence it has been inferred, that the author's intention was
to write a geographical work. Much of the value of the
original is unquellionably loft in the abridgment

; yet
learned men have derived confiderable light from it ; and it

has been an object of critical illuftration to Cafaubon, Sca-
liger, and Salmafius. It was printed in Greek at Venice,
in 1502, under the fuperintendance of Aldus Manutius.
An edition of it, with a Latin verfion, was publifhed at

Amfterdam, in 1678, by Pineda, a Portuguefe Jew; and
ten years after this, an edition was printed at Leyden, with
a tranflation bv Abraham Berkelius, who added a very
copious commentary. This edition was not completed
when the learned editor died, and it was finiflied by James
Gronovius. A fragment of the original, relative to Do-
dona, is extant ; and an edition of it was given by Gro-
novius.

STEPHEN I., Pope, fucceeded Lucius about the
year 254. His pontificate wai i memorable by his

difpute with Cyprian, bifhop of Carthage, concerning the
'in of heretics. Stephen had ah -ndy difplayed a degree
nerity, by pronouncing the reftoratiori of Bafilidea

and Martialis, two Spanifh bifhops, who had been depofed
by the other prelates of that country, and who wen' to

Rome to appeal to the pope. Cyprian, in this dilcuflion,

maintained that baptilm by heretics could not be valid

;
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an opinion which was confirmed by a council of fevcnty-one

bifhops, held at Carthage. Their determination was lent to

the pope, who not only rejected their decrees, but enjoined

them, under the penalty of excommunication, to renounce

their decrees ; and he concluded with fome fevere re-

flections againit Cyprian. The latter initantly fummoned
another and ftill more numerous council, which unani-

moufly confirmed the determination of the former af-

fembly. The pope, in his turn, proceeded to anathema-

tize all the bifhops who had afliited at the council, and
all who adopted the fame opinion, which comprifed the pre-

lates of Africa, Egypt, and Leffer Afia. Stephen's au-

thority was not much regarded, and his death, in 257, put
an end to the difpute. The church of Rome, which has

pronounced in favour of his opinion, enrolled him in the

lift of its faints, as it has done his antagonift.

Stephen II., pope, a prefbyter, was chofen in 752 to

fucceed Zachary, but who died within a few days of his

election, and before he could be confecrated. He is omitted

by all the ancient authors in the papal catalogue, but by
later writers he has been admitted, upon the principle that

ele&ion alone confers the papal authority, and that he is

therefore to be regarded as a real pope. He was fuc-

ceeded by
Stephen III., who was eledted in the fame year. He

was a native of Rome, the fon of a perfon named Conftan-
tine, and had acquired the dignity of deacon of the Roman
church, when he was chofen to rill the pontifical chair. At
this time Aftolphus, king of Lombardy, who had made
himfelf matter of all the exarchate of Ravenna, threatened

Rome, requiring its fubmifiion, and the payment of a

tribute. The pope attempted to divert him from his de-

signs, but without effeft ; the haughty monarch inverted the

city, nor could he be deterred from his purpofe by the feli-

citation and threats of the emperor Conftantine. The pon-
tiff applied now for the aid of Pepin, king of France, who
received him into his court with every mark of refpeft.

Here he was taken ill, but having recovered, he folemnly

anointed Pepin, with his queen and two fons, in the church
of St. Denis. The king then marched with an army into

Italy, taking the pope with him, and befieged Aftolphus in

Pavia, who was obliged to fubmit to the terms of relloring

to the church all the territories which he had feized from it,

and alfo of relinquifhing the exarchate of Ravenna. No
fooner, however, had Pepin repaffed the mountains, than

Aftolphus refumed his arms, and marched to Rome, to which

he laid fiege. Stephen had again recourfe to his proteftor,

imploring him, in the molt urgent and pathetic manner, to

come to the relief of the holy fee in its imminent danger.

He alfo employed fome artifice for rendering effectual his

entreaties, which was to write a letter to Pepin in the name
of St. Peter, calling upon him in his own perfon, and that

of the Bleffe*d Virgin, to halten and refcue his favourite

people. Pepin did not wait for the fecond invitation, but

immediately on hearing of the danger of the pontiff, marched

without delay, and laid fiege to Pavia. Aftolphus was now
obliged to raife the fiege of Rome, and enter into a treaty,

by which he confirmed the former terms, with fome farther

facrifices. Pepin then caufed an inftrument to be drawn up,

figned by himfelf and his fons, by which he ceded for ever to

the holy fee all the places thus yielded up by the Lombard
king, including the exarchate, which he had taken from the

emperor of Conftantinople. He afterwards caufed the in-

ftrument of donation, with the keys of all the cities, to be

laid on the tomb of St. Peter in Rome. Stephen had thus

the honour of being the founder, or firft. poffeffor, of the

temporal grandeur of the pontificate. He died in April
757, after having fat in the papal chair fomewhat more
than five years. Seven letters, and a collection of canonical
conftitutions, are extant under the name of this pope.

Stephen IV. (III.), born in Sicily, came to Rome in

the pontificate of Gregory III., and wa6 in great efteem
with feveral fucceeding popes. He was titular prieft of St.

Cecilia at the time of the death of Paul I., in the year

767. On that event, Toto, duke of Nepi, coming to
Rome with an armed band of friends and vaflals, caufed his

own brother, Conftantine, then a layman, to be proclaimed
pope ; and taking him to the Lateran palace, obliged the
bifhop of Palasllrina to ordain him, and afterwards to confe-
crate him bifhop. This ufurpation produced great difcon-

tent at Rome, and various parties were formed, who elefted

two popes, of whom one was initantly thrown into prifon,

and the other as quickly depofed ; after which there was a
regular eledlion, and the unanimous choice fell upon Ste-
phen, who was confecrated in Auguft 768.
The firft ac\ of the new pope was to fend a letter to

king Pepin, and his fons Charles and Carloman, requefting

their protection, and alfo defiring that fome learned bifhops
might be fent from their dominions, to affift at a council
which he propofed to affemble at Rome, for the purpofe
of reftoring the ecclefialtical difcipline, which had gone to
decay during the ufurpation. Pepin was dead before the
arrival of Sergius ; neverthelefs, he was received with great
refpeft by Charles and Carloman, who complied with the re-

queft of fending bifhops to the council. This was affembled

in the Lateran ; and Conftantine, who had ufurped the
popedom, and who had been deprived of his eyes, was
brought before it, and condemned to confinement for life in

a monaftery ; and all thofe who had received the eucharift at

his hands, among whom was Stephen himfelf, were obliged

to perform penance. The pope was now in peaceable pof-
feffion of his fee, but fome differences arofe between him and
Defiderius, king of the Lombards, who had not delivered

up all the places to which the church was entitled by the

treaty of Pavia, and had nominated a fucceffor to the vacant

archbifhopric of Ravenna. Defiderius, having a party in

Rome, marched towards that city at the head of a body of
troops, and he obliged the pope to difmifs his miniiters Chrif-

topher and Sergius, whom he treated with great cruelty,

under the pretence that they were the partifans of Carloman.
He alfo urged Stephen to enter into an alliance with the

Lombards, till a folemn embafly from Charles and Carlo-
man, offering to maintain him in the poffeffion of all that

their father had beftowed on the holy fee, relieved him from
his difficulties. A marriage being afterwards propofed be-

tween the daughter of Defiderius, and Charles, the pope
oppofed it, in a letter which he wrote to the two French
princes, filled with declamation, not only againft the Lom-
bards, but againit the female lex. The match was, how-
ever, determined upon ; and Bertrade, the mother of the

princes, Tinting Rome, was received by the pope with great

honour, and was probably inftrumental in procuring the de-
livery, by Defiderius, of fome places which he had ltill

withheld from the Roman fee. Stephen died in the beginning

of 772, after having governed the church nearly three years

and a half. Three of his letters are extant.

Stephen V. (IV.), pope, fucceeded Leo III. in 816.
He was of an illultrious Roman family, and had been made
deacon by Leo, who, as well as the clergy in general, en-

tertained a high opinion of his learning and virtue. Imme-
diately after the confecration, he obliged all the Roman
people to take an oath of allegiance to the emperor Lewis,

10 fon
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(on of Charlemagne, and he fent legates into France, to pro-

pofe an interview with that fovereign. Rheims was the

place fixed upon for that purpofe, and Stephen repaired

thither, accompanied by Bernard, king of Italy. The em-

peror went to meet him upon his approach, and honoured

him by proteftations and other token? of profound reverence.

Stephen repaid his attentions, by folemnly crowning him

and his queen with rich crowns, which he had brought from

Italy. After pafling two months in France, he returned to

Rome, where he died about feven months after his election.

Stephen VI. (V.), pope, whofe original name was Bafil,

was of a noble Roman family, a prefbytcr of the church of

Rome, and highly venerated by all ranks, as well for the

purity of his morals as the fan&ity of his life. He fuc-

ceeded to the popedom in May, 885, upon the death of

Adrian III., and was forcibly carried for inltallation to the

Lateran, which ceremony was followed the next day by
his confecration. His election give great offence to the em-
peror Charles the Grofs, who immediately fent a delegate to

depofe the pope, as hiving been appointed without lus con-

fent, or even knowledge : he was, however, pacified by a

folemn embaffy bringing the decree of election, figned by
thirty bifhops, and all the leading laymen ; and Stephen was
confirmed in his feat. The eaftern emperor, Bafil the Ma-
cedonian, having formerly written a letter to the pope's pre-

decefibr Adrian, feverely nrietling upon him and the former

pope, Marinus, for refufing to communicate with the pa-

triarch of Conilantinople, Photius ; Stephen now wrote a

reply to the letter, defending the conduct of his predecef-

fors, and flrongly exprefiing his own difapprobation of

Photius. This patriarch being afterwards depofed by the

emperor Leo the Philofopher, who placed his own brother

Stephen in the fee, the pope was applied to by the eaftern

bifhops and clergy, requelting that he would grant a dif-

penfation for the new patriarch, who had been ordained

deacon by Photius, and would forgive thofe who had com-
municated with Photius. The pope exprefled much fatif-

faftion in the expulfion of Photius, but refufed the difpen-

fation till he could be more fully informed of the cafe, for

which purpofe he defired that bifhops might be fent to him
from both parties. On the death of Charles the Grofs
without male heirs, in 888, there was a competition for the

fucceffion to the crown of Italy, between Berenger, duke
of Friuli, and Wido, duke of Spoleto : the pope and the

Romans declared for the latter, who was eventually crowned
emperor by Stephen at Rome, in 891. This pope died

in the fame year, after a pontificate of fomewhat more than

fix years.

Stephen VII. (VI.), pope, a native of Rome, placed

on the pontifical throne on the expulfion of Boniface, in

896, difgraced himfelf by the treatment which he beftowed
on the dead body of pope Formofus, who had preceded

Boniface. Having aflembled a council for the purpofe, he

caufed it to be difinterred, and placed in its epifcopal robes

in the papal chair. It was then afked, " Why didil thou
dare ufurp the univerfal fee of Rome i" No defence being

fet up, Formofus was pronounced guilty of the charge of

intruding by unlawful means into the apollolical fee ; the

body was dripped of the pontifical ornaments, three of its

fingers were cut off, and it was thrown into the Tiber. At
the fame time the council declared, that Formofus having

been incapable of conferring orders, all perfons who had re-

ceived them at his hands rouft be re-ordained. Stephen re-

verfed the decree of Adrian III., which determined, that on

a vacancy, the pope elect mould be confecrated without
waiting for the prefence of the imperial envoys. He en-

joyed his dignity only a very fhort time, for in 897 he was

dethroned, hurried into a dungeon, and there ftrangled.

Two letters to the archbifhop of Narbonne arc attributed to
him, but probably without fuflicient authority.

Stephen VIII. (VII.), pope, was alfo a native of
Rome, and elected fucceflor to Leo VI. in the year 929 ;

he held the pontificate rather more than two years, and then
died, without having done any thing which has been deemed
worthy of record.

Stephen IX. (VIII.), pope, elected in 939, at the

vacancy made by the death of Leo VII., is laid to have
been a German, and to have owed his eleftion to the in-

fluence of the emperor Otho the Great. It is related of
this pontiff, that he fent the pallium to Hugh, archbifhop

of Rheims, fon of count Herbert, who had been expelled

from his fee, and reftored and confecrated by a council of

bifhops, although at that time he was only eighteen years

of age ; that he warmly efpoufed thecaufe of Lewis d'Ou-
tremer againft his rebellious fubjects, fending a bifhop into

France, with letters addrefled to the nobles of thaf country

and Burgundy, in which he exhorted them to fubmit to their

lawful fovereign, and then threatened them with excommu-
nication in cafe of difobedience. He alfo attempted to me-
diate between Hugh, king of Italy, and Alberic ; and for

that purpofe fent for Odo, abbot of Cluny, to Rome

;

but both the abbot and he died very foon after, in the

year 942. He held the fee of Rome three years and four

months.

Stephen X. (IX.), pope, whofe former name was
Frederic, was brother to the duke of Lorraine. In the

time of Leo IX. being archdeacon of the church of Liege,

he was one of the delegates fent by that pontiff to the em-
peror Conflantine XI., in order to negociate a union between

the churches of Rome and Conltantinople. On his return he

was created chancellor of the Roman church, and was made
abbot of the monaftery at Monte Caflino. By pope
Victor II. he was raifed to the dignity of cardinal, whom
he fucceeded in the popedom. The eleftion occurring on
the feftival of St. Stephen, he affumed the name of that

faint. He immediately undertook the reform of the

clergy, and held councils, in which feveral canons were made
againlt marriage, and the concubinage of priefts. He
effected the fubmiffion of the church of Milan to that of

Rome, after it had for fome years withdrawn itfelf from

that jurifdittion ; and he fent an embafiy into the Eaft, for

the object of uniting the two churches. His brother

Godfrey, who had married Beatrix, widow of Boniface,

duke of Tufcany, projecting to be chofen emperor, the

pope was very defirous to bring the defign to effect, and for

that purpofe he fent a perfon to fecure all the treafure in the

monaftery of Monte Caflino, which however he reftored in

cenfequence of the tears and intrcaties of the monks. His
reign was fhort : he took a journey into France, in order to

confer with Godfrey, in which city he died, in the year

1058, having fat in the pontifical chair only a few months.

Two letters of this pope are preferved, one to the archbifhop

of Rheims, the other to the bifhop of Marli.

Stephen, king of England, the fon of Stephen, count

of Blois, by Adela, fourth daughter of William the Con-
queror, was born about 1 104. He and his younger brother

Henry were invited over to England by the late king

Henry I., and were loaded with riches, honours, and high

preferments. Henry entered into the ecclefiaftical profef-

fion, and was created abbot of Glaftonbury, and bifhop of
Winchefter. But Stephen received higher marks of
favour, and more fubltantial eftabhfhments. He caufed

him to be married to Matilda, the daughter and heirefs of

Euitace, count of Bologna, gave him the earldom of Mor-
taigne
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taigne in Normandy, and the forfeited eftates of Robert

Mallet and others in England. Stephen, by his marriage,

acquired a new connection with the royal family of England,

as his wife's mother was filler to David, king of Scotland,

and alfo to Matilda, the firfl wife of Henry, and mother of

the emprefs. Stephen, in return, profefled the molt grate-

ful attachment to his uncle ; and difplayed a marked eagernefs

in taking the oath for fecuring the fuccefiion of the emprefs

Matilda, daughter of Henry I., and lawful heir to the

crown. In the mean time, however, he continued to cul-

tivate, by every art of popularity, the friendfhip of the

Englifh nation ; and the difplay of fome virtues which he

feemed to poflefs, favoured the fuccefs of his intentions.

By his bravery, activity, and addrefs, he acquired theeftecm

of the barons. By his generofity, and by his affable and

amiable manner, not at all ufual in that age among men of

his high quality, he obtained the affections of the Lon-
doners, and he now entertained the mod fanguine hopes, that

by accumulating riches and power, and by acquiring popu-

larity, he might in time make his way to the throne.

As foon as Henry was dead, in 1 135, he haftened from

France to England, and was received in London with the

loudelt acclamations. But in order to obtain a formal co-

ronation, it was necefTary for him to gain the concurrence

of the clergy ; and for this purpofe, his brother, the bifhop

of Wincheiter, was of material fervice. Roger, bifhop of

Salifbury, chief jufticiary and regent of the kingdom, was

readily brought over to his party ; but the arehbifhop of

Canterbury refifted, till Hugh Bigod, tteward of the

houfehold, made oath that the late king, upon his death-

bed, had declared an intention of difinheriting his daughter

Matilda, and leaving the crown to Stephen, although feve-

ral of the nobility had been witnefles to a direftly contrary

declaration. Such was the remiflnefs of the age, or the lax

ideas of hereditary fuccefiion, that Stephen was folemnly

crowned, and allowed to enter upon theexercife of the regal

functions, though very few of the barons attended at his

coronation. He made many conceflions, promifed to aboliih

certain exaftions and arbitrary meafures of the reigns fince

the Conqueft, and engaged to reftore the popular laws of

Edward the Coufeffor. The firft oppofer of his government
was David, king of Scotland, who, either to fupport the

caufe of his niece the emprefs, or to take advantage of the

difcontents incident to an ufurpation, entered the north of

England with an army, and took poffeffion of Carlifle and

Newcaltle. Stephen negociated with him, and made large

ceffions as the price of peace. Robert, earl of Gloucefter,

natural fon of Henry II., who was in Normandy when
Stephen feized the crown, fearing lefl he mould be deprived

of his Englifh eftates, came over, and took an oath of

fealty to the ufurper, but under the condition that he fhould

be obliged to keep it no longer than all the engagements
made to himfelf mould be complied with. Molt of the

other nobles, in fubmitting, ilipulated for the right of for-

tifying their caftles, which at length filled England with
ilrong holds for rapine and every kind of diforder.

The fuccefs of Stephen was, at firll, equally flattering in

Normandy. He was invited over to aflume the fovereignty

of that duchy, and in 1137 he accepted the invitation,

and formed an alliance with the king of France. The king
of Scotland made a fecond incurfion into England, on the

pretext of occupying Northumberland, upon which pro-

vince his fon Henry had a claim ; and his demands being re-

jected, he cruelly laid the country waile with fire and fword.
Stephen marched to oppofe him, but was recalled by dif-

turbancej in the fouth. The northern barons, provoked at

the fuccefs of the Scottifh arms, raifed an army, with which

they encountered David at Northallerton, and gave him an
entire defeat in the battle of the Standard. Stephen, in the
mean time, had involved himfelf in a dangerous cor.telt with
the ecclefiallical power. The bifhop of Salifbury, his two
nephews, the bifhops of Lincoln and Ely, and his natural

fon, the chancellor of England, had erefted ftrong caftles,

which they held in defiance of the regal authority. Ste-
phen having called, in 11 39, a council of the nobility at

Oxford, feized the bifhops of Salifbury and Lincoln, and
the chancellor, and in a fhort time made himfelf mailer of
the other caltles. Thefe violent proceedings caufed the

affembling of a fynod at Weflminfler, by the bifhop of
Winchelter, Stephen's brother, and legate of the holy fee,

who felt more for the privileges of his order than the ties of
blood. The fynod fent a fummons to Stephen, who dele-

gated a nobleman to appear for him, and an open breach
was prevented only by the firmnefs of fome barons, who
regarded the conduct of the bifhops as feditious and unbe-
coming their character. Difcontents were, however, aggra-
vated, and Matilda, landing in England with the earl of

Gloucefter, was received into Arundel caftle by Adelais,

the queen-dowager. Stephen inltantly marched thither,

and invefted the place, but Matilda efcaped to Gloucefter,

where fhe remained under the protection of the earl.

A number of barons declared for her caufe ; and in the fol-

lowing year, 1 140, the flames of civil war fpread through-

out the kingdom ; and from the cruelty, bloodlhed, devaita-

tion, and famine which every where prevailed, this year

proved one of the molt calamitous in the Englifh annals.

Stephen performed his part with vigour and courage, but
being taken prifoner in a battle which was fought under the

walls of Lincoln in 1141, his party was broken, and Ma-
tilda generally acknowledged as queen. Before, however,

fhe was well feated on her throne, her haughty and impolitic

condu& excited an infurreftion againft her government.

The legate, bilhop of Winchelter, joined the party of his

brother Stephen, who was always popular with the Lon-
doners. Matilda was invefted in Winchelter caftle, whence,

with the utmoft difficulty, fhe made her efcape ; but her

proteftor and friend, the earl of Gloucefter, was taken

prifoner in the flight. Stephen was exchanged for the earl,

and the civil wars renewed. The events of the following

years were difaftrous to the country, which was plunged

into a ftate of continued wretchednefs. The emprefs, after

various changes of fortune, retired to Normandy, and
Stephen was left at variance with the barons of his own
party, whom he had obliged to deliver up their caltles, and

with the papal court, which, offended by his fpirited afler-

tion of the rights of the crown, laid all his party under an

interdict.

The young prince Henry, fon of Matilda and the count

of Anjou, now advanced to majority, and difplayed thofe

qualities which afterwards rendered his reign in England fo

glorious. By various fortunate circumflances, he became a

powerful fovereign on the continent, and in 1 153 he refolved

upon an attempt to enforce his claims upon the Englifh

crown. He landed in England with a fmall army, which
was foon augmented by the barons in his interetl, and the

competitors met at Wallingford. A deciiive adtion was
every day expetted, for nearly a week, when the principal

nobles, defirous of putting an end to the miferics of a civil

war, propofed an accommodation, and a treaty was fet on

foot, the difficulties of which were much alleviated by the

death of Eultace, Stephen's eldeft fon. It was at length

agreed that Stephen fhould poflefs the crown during his life,

that juftice fhould be adminiltered in his name, even in the

provinces which had fubmitted to Henry, and that this lat-

ter
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ter prince fhould, on the demife of Stephen, fucceed to the

kingdom, and William, Stephen's foil, td Boulogne, and

his patrimonial eltate. After all the barons had fworn to

the obfervance of this treaty, and done homage to Henry, as

to the heir of the crown, that prince evacuated the king-

dom ; and the death of Stephen, which happened in the

next year, after a fhort illnel's prevented all ihofe quarrels

and jealoufies which were likely to have enfucd in fo delicate

a lituation.

" England," fay* Mr. Hume, " fuffered great miferies

during trie reign of this prince : but his perfonal character,

allowing for the temerity and injultice of his ufurpation, ap-

pears not liable to any great exception ; and he feems to have

been well qualified, had he fucceeded by a jult title, to have

promoted thehappinefs and profperity of his fubje&s. He
was poiretl'ed of induftry, activity, and courage, to a great

degree: though not endowed with a found judgment, he

was not deficient in abilities ; he had the talent of gaining

men's affections ; and notwithstanding his precarious fitua-

tion, he never indulged himfelf in the exercife of any cruelty

and revenge. His advancement to the throne procured him

neither tranquillity nor happinefs ; and though the fituation

of England prevented the neighbouring Hates from taking

any durable advantage of her confufion, her inteltine

disorders were to the lad degree ruinous and deltruftive.

The court of Rome was alfo permitted, during thofe civil

wars, to rr.ake farther advances in her ufurpations ; and ap-

peals to the pope, which had always been ftricftly prohibited

by the Englifh laws, became now common in every eccle-

fialticalcontroverfy." Hume. Henry.

Stephen I., king of Hungary, called Saint Stephen,

fucceeded to the throne in 997, on the death of his father

Geyfa. He was then very young, but had been declared

king by the States in the preceding year, which title he is

laid to have been the firit who bore in Hungary. He is

celebrated for his piety, which he difplayed by his great

zeal in the converfion of his heathen fubjefts. The nobles,

adhering itrongly to their ancient religion, raifed a rebellion

againft bim, headed by the duke of Cupa : their leader was

(lain, and themfelves completely routed. The body of

Cupa was divided into four parts, and expofed in four of

the principal cities of Hungary. After this great viftory,

he eilablifhed ten bifhoprics, richly endowed, and built many
churches ; and was fo devout, as to ereft a church at Con-

ftantinople, another at Rome, and a monailery at Jerufa-

lem. In the year 1002, Giula, prince of Tranfylvania,

Stephen's uncle, making an irruption into the adjacent pro-

vinces, Stephen marched againft him, and in a few months

made himfelf matter of Tranfylvania, which he annexed to

the crown. He afterwards repelled an invafion of the Bul-

garians, purfued them to their own country, and obtaining

a fignal viftory, returned laden with booty. Befides the

glory derived from his fuccefs in war, he had that of being

the legiflator of his country. He publifhed a code com-

prifed in fifty-five chapters, which, though marked with the

barbarifm and ignorance of the times, was very long popu-

lar among the Hungarians. Towards the end of his reign,

it was his intention to refign his crown to his fon, in or-

der that he might pafs the remainder of his days in a reli-

gious retreat, but the premature death of the prince difcon-

certed this defign. He died at Buda in 1034, and was ca-

nonized by the church of Rome. His memory is held in

profound reverence by the Hungarians, who have preferved

the crown fent to him by the pope as the palladium of their

kingdom.

Stephln, John, in the Latin tongue Stephanius, a

learned Dane, was born at Copenhagen in J599. He

ftudied at the fchool of Hcrlufsholm, and after having
twice travelled into foreign countries, was made profeflorof
eloquence at Soroe, ia 1630. In 1639 he became profeflbr
of hillcry in the fame ieminary, and was afterwards ap-
pointed to be hiftoriographer by Chriltian IV. He died in
i6co. Among his works are enumerated the following:
" Breves Emendationes etNotar inSaxonemGrammaticum,"
1627. " Florilegium Sententiarum ex Saxone," 1627.
" De regno Danix et Norvegiae, Infulis adjacentibui
TraftatUS varii," 1629. " Suenonis Aggonis Filii Opuf-
cula, Notis illuftrata, accedunt Leges Caltrenfes Canuti
magni, et incerti Au&oris Genealogia Regum Danix,"
1642. " Hiltoria- Danicse Libri duo, qui comple&untur
res memoiatu dignas, in Dania geftas, Regnante Chrif-
tiano III., ab Anno 1550, ad Annum 15C9."
STEPHENS, in Geography, a river of Vermont, which

runs into the Connefticut.

Stephens, Cape, a point of the American continent, op-
pofite to Stuart's ifland, fituated in N. lat. 63 33', and
E. long. 197 41'.

Stephens'/ Pajfage, a ftrait between Admiralty Ifland,
and the continent of America; the fouth entrance is between
Point Hugh and Point Windham, from whence it extends
about 70 miles north, a little inclining to the welt. N. lat.

57 29'. E. lone. 226° 35'.

Stephens'/ Ifland, an ifland in the North Pacific ocean,
about 24 miles in circumference, fituated to the north of
Pitt's Archipelago. N. lat. 54 11'. E. long. 229 30'.

Stephens'/ IJland, a fmall ifland in the N.W. part of
Cook's Straits, in New Zealand. N. lat. 40 36'. W.
long. i85°6'.

Stephens'/ IJlands, two fmall iflands in the Eaftcrn In-
dian fea, difcovered by captain Carteret in 1 767. They had
a green plcafant appearance, and were well covered with
trees ; but whether they were inhabited he did not know.
They run about N.W. by W., and S.E. by E.; one is

about three miles long, and the other about fix. The paf-
fage between them appeared to be about two miles broad.
S. lat. o° 22'. E. long. 138 39'. Hawkefworth's
Voyages, vol. ii. p, 387.

Stephens, Point, a low rocky point on the coaft of
New Holland, New South Wales, on the N. fide of which
is an inlet, called " Port Stephens," fheltered from all winds,
lying in S. lat. 3 2° 40'. W. long. 207° 51'. At the en-
trance are three fmall iflands, two of which are high; and on
the main, near the (hore, are fome high round hills, which
at a diltance appear like iflands.

Stephens'/ Medicinefor the Stone. Mrs. Stephens having
fold medicines for the ftone in the bladder, or kidnies, Dr.
Hartley publifhed feveral cafes of their fuccefs ; and fo

much was faid of them, that the parliament appointed
truftees to examine into the truth of what was alleged in

their favour. The report of thefe truftees being favourable,

fhe had coco/, ltcrhng ordered her, in 1739, for publifhing

the receipt.

Her medicines are a powder, a decoftion, and pills. The
powder is fix parts of fine powder of hen-egg fhells, calcined

till they become of a greyifh-white colour, and of an acrid

fait talte, then left two months in an open veflel, till what
is fufficiently calcined falls into a fine powder, to be fepa-

rated from the grofler parts by pafling it through a hair-

fieve. To this egg-fhell lime add onc-fixth part of the

powder of fnails, with their (hells burnt in a crucible, till

they have done fmoking. A drachm of this powder is to be
taken thrice a day, in a large tea-cupful of white wine,

cider, or fmall punch, and half a pint of the decodtion it

to be drank after each dofe. If the patient feels pain, it
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is to be made milder by opiates ; if he is codive, gentle

laxatives are to be taken, and purging is to be reilraincd :

if the powder is too ftrong in the above proportion of fix

parts of the powder of egg-(hells to one of fnail-powder,

it is to be weakened by increafirig the proportion of the

fnail-powder.

To make the decoftion, (he prepared balls compofed of

four ounces and a half of the belt Alicant foap, a large

fpoonful of the powder of fwine'.s-crefl'es, burnt to black-

nefs, and as much honey as was necefTary. She boiled one

of thefe balls diced with cut green chamomile, or chamomile-

flowers, fweet fennel, parfley, and burdock-leaves, of each

one ounce, in two quarts of water, half an hour, then

(trained it off, and fweetened it with honey. When thefe

herbs are not to be had green, (he takes the fame quantity

of their roots, cut and fliced. Thofe whofe ftomachs

cannot bear this decoftion, may take one-fixth part of the

ball formed into pills, with every dole of the powder.

The pills are made by taking equal quantities, by mea-

fure, of fnails calcined as before, of wild carrot-feeds, bur-

dock-feeds, alhen-keys, hips and haws, all burnt to black-

nefs, and reduced to a fine powder : with a large fpoonful of

this powder, four ounces of loap, and as much honey as is

neceffary, bring them to the confidence of pills, of which

fixty are to be formed out of every ounce of the compo-
fition. In fits of the gravel, five of thefe pills are taken

every hour awake, till the complaints are removed.

During the ufe of thefe medicines, the patient ought to

abftain from fait meats, red wines, and milkj drink few
liquors, and ufe little exercife.

Dr. Hartley, leaving out the fuperfluous part of Mrs.
Stephens's prefcription, reduces her receipt to a more
fimple form ; for an account of which, fee Lithontrip-
Tics.

Dr. Hales, after feveral trials on the different ingredients,

found that the diffolving power of them lay in the lime,

which Dr. Rutty confirmed ; and Dr. Jurin having taken

foap-lees, the ingredients of which are pot-afhes and lime,

beginning with a few drops, and increafing the quantity till

he took an ounce, or an ounce and a half every day, in a

proper vehicle, was cured of bloody urine, pain, &c. and

paffed feveral fmall ftones ; after which he had no uneafinefs.

Med. Eff. Edinb. vol. vi. p. 157. 489.
For other forms of adminiftenng foap and lime, and re-

marks on Mrs. Stephens's medicine, fee Lithontriptics.
See alfo LlME-JFater.

STEPHENTOWN, in Geography, a townfhip of Ame-
rica, in the ftate of New York, fituated in the fouth-eaft

corner of Renffelaer county ; 24 miles S.E. from Troy ;

bounded N. by Berlin, E. by the ftate of Maffachufetts,

S. by Canaan in the county of Columbia, and W. by Naf-
fau. This townfhip is hilly, and has a diverfity of foil.

Its hills in fome parts rife to mountains. The central part,

between the ridges of the mountains, principally on the eaft

and weft, is occupied by an extenfive valley, in which rifes

a fine branch of Lebanon creek, or by hills of a moderate
height, and is arable and productive. In the weft part,

called the Green woods, there are extenfive forefts of pine,

and the foil is of little value. The vale of Stephentown
opens northward from that of New Lebanon, in Canaan,

and is a very pleafant traft of light fchiftic gravel. This
townfhip affords liraeftone, and excellent flate for the roofing

ef houfes. The whole population, in 1810, confided of

3567 perfons, with 257 fenatonal eleftors.

STEPNAIA, a fortrefs of Ruffia, in the government

of Upha ; 24 miles W. of Troitzk.

STEPNEY, George, in Biography, an Englilh poet,

and political negociator, was defcended from the Stepneys
of Prendefgraft, in the county of Pembroke, and was born
at Wcftminfter in 1663. He received the early part of his

education at Weftminlter fchool, whence he was removed,
in 1682, to Trinity college, Cambridge. He made him-
lelf known as an academic poet by a Latin ode on the mar-
riage of the princefs Anne to George, prince of Denmark,
printed with the other Cambridge verfes on that occafion.

Thefe were followed by a fiiort copy of Englilh verfes on
the accefiion of James II. The friendfliip which he had
contracted at fchool with Charles Montague, afterwards
earl of Halifax, engaged him with the Whig party after

the revolution, and brought him into public employments,
in which he chiefly fpent his life. He was fent envoy to the
eleftor of Brandenburg, in 1692; to the imperial court, in

1693 > lo l^e eleftor of Saxony, in 1694; to the king of
Poland, in 1699; again to the emperor, in 1 701 ; and to
the States-general, in 1706. As a reward for his fervices,

he was made one of the commiflioners of trade in 1697.
He died at Chelfea in 1707, and his remains were honour-
ably interred in Weftminfter-Abbey, where a monument
was erefted to his memory. The poems of this author were
compofed at an early age. He publifhed fome political

trafts, three of which are printed in lord Somers's Col.
leftion.

Stepney, or Stebunhethe, in Geography, a large and po-
pulous parifh in the hundred of Offullton, and county of
Middlcfex, England, may be regarded as a fuburb of Lon-
don, as it is connefted with the eaftern fide of that metro-
polis. This parifh now comprifes the hamlets of Mile-

End, Ratch'ffe, and Poplar and Blackwall ; the whole of
which contained in 18 1 1, 6146 houfes and 35)199 in-

habitants.

The origin of the name of Stepney is very doubtful, but
is fuppofed to have been derived from the Saxon bteb-hythe,

a timber-wharf ; or from Stiben, a corruption of Stephen.

It is bounded by the parifhes of Bromley, Stratford-Bow,

Hackney, Bethnal-Green, Spitalfields, St. George in the

Eaft, and Shadwell ; all of which, about a century fince,

were parts of the parifh of Stepney. In the year 1794 it

contained, as Mr. Lyfons remarks, " about 1530 acres of
land, (exclufive of the fcite of buildings,) of which about

80 were then arable, about 50 occupied by market gardeners,

and the remainder meadow, pafture, and marfhy land."

But fince that year, the increafe of buildings has produced

a confiderable diminution in the ground appropriated to

agricultural and horticultural purpofes.

In 1299, Edward I. held a parliament here, in the houfe

of Henry Walleis, lord mayor of London, and gave his

confirmation to the great charter. The manor of this place

was formerly poffeffed by the bifhops of London ; and

Roger Niger is thought to have died at the manorial re-

fidence in 1241. It pafled, however, from that fee to king

Edward VI. by gift from the ill-fated Ridley ; and after

having been granted to lord Wentworth, defcended through

him to Thomas, earl ot Cleveland ; by whofe influence with

the king it was endowed with a court of record, a weekly
market at Ratcliffe-Crofs, and an annual fair on Michaelmas

day. Stepney manor is now vefted in the family of Cole-

brook. Exclufive of this the principal manor, the Domef-
day Survey dates that the parifh of Stepney contained feveral

fmaller ones : all thefe were held, with the exception of

two, of the bifhop of London, and were enti;led Stppuey-

Hufkarls, Pomfret, Lord Wake's, Helles, Poplar, Co'bham,

Mile-End, E well, and Rumbalds. In 1567; a latere urfe,

which had formerly belonged to the convent of Friars-

Minors, was granted to William, marquis of Wincbefter,

with
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•with liberty to conduft its dreams to his manfion-houfe in

London.
Almoil oppofite the prefent rcftory-houfe, Henry, firft

marquis of Wuicefter, poffefled a large manfion in 1663,

of which the gateway only remains. It afterwards devolved

to tin family of Mead ; and in this dwelling Dr. Richard

Mead was born, and firtt commenced the practice of his

profeflion The church, dedicated to St. Dunllan and All-

Saints, is large, and confilts of a chancel, nave, and two

lifles, leparated by columns and pointed arches. At the

weft end is a fquare tower. Tombs of feveral illullrious

characters are to be found in this place, efpecially thofe of

fir Henry Colet, lord mayor in i486 and 1495, the father

of Dr. John Colet, who founded St. Paul's fchool ; fir

John Berry, a diltinguilhed officer in the reign of Charles II.,

by whom he was knighted ; Jane Nevill, lady Dethick ; and

fir Thomas Spert, comptroller of the navy to Henry VIII.,

and founder of the Trinity-houfe. The font ftands on a

circular pillar, furrounded by four others of a fmaller fize.

On the fouth fide of the church are fculptures of the cruci-

fixion, and of a figure in the pofture of adoration before the

Virgin and the infant Saviour. The wall of a porch to-

wards the north-eaft contains a (tone, on which fome verfes,

dated 1663, ftate to have been brought from Carthage.

The church-yard contains, with many other celebrated

names, thofe of Dr. Richard Mead, and his father. A
Ihort diflance to the welt of this edifice is an ancient wooden
manlion, built, it is fuppofed, in I $24, by fir Henry Colet,

and leafed to Thomas, earl of Effex. It is now confi-

derably altered, divided into feveral fmall tenements, and

its mme changed from the Great Place to Spring Garden
coffee-houfe. Another of thefe relitts of antiquity itands

on Mile-End Green, and is now let in feparate apartments.

This latter, with fome other contiguous habitations, are

held under Clare-hall, Cambridge. The brick wall, which

inclofed the fcite of the ancient riftory, It ill remains. John

Colet, before mentioned, who was vicar of Stepney, lived

at the north end of White-H irfe-'treet, Ratcliffe. Some
time after his refignation, it was received by Dr. Pace, who
died here in 1532, and was buried in Stepney church.

This parifh likewife contains feveral diffenting and Metho-

diit meeting houfes : thefe are Sion-chapel, a chapel be-

longing to the fociety of Friends in Brook ftreet, Ratcliffe,

one of Mr. Whitfield's at Mile-End, that formerly oc-

cupied by Mr. Brewer, and fome others of recent ereftion.

Poplar hamlet, including Blackwall, is on the fouth-eatl

fide of Stepney, and is about feven miles in circumference.

The reverfion of this manor was granted by William of

Wyk ham, bilhop of Winchefter, to the abbey of St.

Mary de G races, near the Tower of London. At the dif-

folution of religious houfes, it remained for fume time veltcd

in the crown, and afterwards was given to Charles I., when
prince of Wales ; and, fince that period, has been poffefled

by different perfons. The manor-houfe was formerly oc-

cupied by the family of Dethick. The chapel is a brick

building, with a wooden turret at the weft end ; com-

menced in 1650, and finifhed in 1654, by a fubfeription, to

which the Ealt India company molt liberally contributed ;

and by them, in 1776, it was nearly rebuilt. The right

of prefentation, after feveral diiputes, remains veiled in

them, on the condition of their keeping it in future repair.

Its interior is divided into a nave, chancel, and two aides

:

the window! contain efcutcheons of fome of the contri-

butors, among which are thofe of Dethick. Within it are

monuments to the memory of Robert Ainfworth, the lexi-

cographer ; and the Shakfpeareau commentator, George
Steevens, to w horn one is erected after a defign by Flax-

\ol. XXXIV.

man. Attached to this building are feveral alms-houfes, for

the fupport of decayed officers belonging to the Ealt India

company ; and in various parts of the hamlet are other in-

ftitutions of a like nature. In 1769, an ancient town-hall

belonging to Poplar was taken down, and the prefent

built in the following year.

Sir Richard Steele made his refidence here for fome time,

and, in a vain purfuit after alchemical treafurcs, confider-

ab'y decreafed his fortune. Adjoining to Poplar is

Stepney Marlh, a traft of land lying between the former

place and Blackwall. It appears, from an inquifition in

the time of Edward II., that a confiderable portion of land

had been recovered from the river by a former lord of the

manor, and had been by him granted to his vaffals and re-

tainers. This marlh is peculiarly celebrated for the richnefs

of its palture, and once contained an ancient building, called

the chapel of St. Mary.
The hamlet of Ratcliffe lies in the weltern divifion of the

parifh. It is about two miles and a half in circumference ;

and in 1794 contained nearly 1150 houfes, of which 456,
with 36 warehoufes, in the month of July in the fame year,

were deltroved by an alarming conflagration. The charity-

fchool of Ratcliffe was in Itituted in 1710, and the fchool-

houic in White-Horfe-ftreet built by fubfeription in 1719,

to which great additional benefa&ions have fince been

made.

There are fituated in this hamlet the church, the Friends'

meeting, the mercers' alms-houfes, a cemetery belonging to

the Proteftant diffentcrs, with dwellings for feven poor per-

fons, and a fchool inflituted by them in 1783, and the fchool-

houfe built in 1785. The fire already mentioned left in ruins

fome buildings belongingto a dock, feveral manufactories, and

a free-fchool, founded by Nicholas Gibfon, fheriff of London.

Mile-End, Old town, occupies the greater part of the

northern divifion of the parilh ; its extent is about five miles,

and in 1794 it contained about 1300 houfes. In the time

of Henry VI. the mutinous people of Effex, under the di-

rection of Jack Cade, encamped at Mile-End.

In this hamlet is Brewer's meeting-houfe, (now Ford's,)

and a Methodift chapel. On the north fide of the road

are two Judaic cemeteries, entitled " The houfe of the

living," where the dead are interred in rows, divided into

certain fpaces ; and no grave is ever opened a fecond time.

There is alfo an hofpital built in 1793, and an adjoining

alms-houfe near the fame fpot.

Several other charitable erections, belonging to public

bodies, are alfo fituated on this road, wss. the Trinity

alms-houfes, founded by that corporation in 1695; Ban-

croft's hofpital, founded in 1727 ; the fkinners' alms-houfes,

built in 1698; the vintners'; and three others, for the

benefit of the whole parifh collectively. A lazar-houfe ex-

iited here in the 16th century.

Land6 in the manors of Stepney, Poplar, and Bromley,

defcend by the cuitom of gavel-kind. Lyions' Environs

of London, vol. iii. 4to. 1794.

STEPPE, a name given in Rufiia to its plains and flats,

which are very extenfive, and interfperfed among its moun-

tainous trafts. Some of the chief of thefe are the following ;

viz. the Iteppc of Petfhora, bounded on the north by the

Fr.zcn ocean and the White fea, to the weft by the Dwina,

to the ealt by the Petfhora, and to the fouth by the Floetz

mountains, which extend from the Uralian chain weftward

acrofs the government of Vologda. It therefore properly

lies between and on both fides of thefe rivers. The ground

is for the mofl part fandy, very marfhy, thick ftrewn with

forefts, and almoft entirely uninhabited ; the diftri&s about

Archangel, Mefen, &c. excepted. The trees, in the

X fiduthem
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fouthern part, confift chit-fly of the pinus fylveftri.i, firs, and

birch; and on the elevation beautiful larches. On this level

are fevcral lakes and rivers.

The fteppe of the Dnieper comprehends a large plain,

which lies in the government of Ekaterinofiaf, between the

Dnieper and the Bogue ; the Crimean fteppe on the left

fide of the Dnieper, and the whole fpace which extends

over the Donetz, as far as the Don, and the lea of Azof,
and the Euxine. This extenfive plain, comprehending the

greateft part of the governments of Ekaterinofiaf, Tauricia,

and a part of Voronetch, Korkhof, and Kief, is in general

of a very dry and fandy quality, and contains many falt-lakes

ami falt-plots, but is little inhabited.

'I'll Iteppe of the Don and Volga cornprifes the whole

fpace between the Don, the Volga, and the Kuban, and is

a large, very arid fleppe, altogether deflitute of wood and
water ; it has few inhabitants, and contains feveral falt-lakes

and falt-plots. It fpreads through the greater part of the

government of Caucafus, and into thofe of Ekaterinofiaf and
Saratof, where, in its fandy and calcareous floetz moun-
tains, it contains coals, fulphur- pyrites, and warm baths.

Within the confines of this iteppe lies what is called the

Kuman fteppe, comprehending the whole fpace from this

fteppe to the fpot where the Kuma flows out of the moun-
tains, and reaches fouthward to the banks of the Terek and
the Cafpian fea, northward to the other fide of the Sarpa,

and eaftward as far as the Volga. In this fteppe lie the

falt-lakes of Altrakhan, iome bitter lakes, warm fprings,

&c. This iteppe, it is faid, has all the appearance of a

dried-up fea : it is a fandy, part clayey and fait plain, with-

out trees. Many circumitances render it probable that it

might really have been fea-bottom, as the flat fliores of the

Cafpian and Azof feas, and the fhallownefs of their coafts,

the low fituation of the fteppe, the faiine lakes, and the

fea-fhells, &c.
The fteppe of the Volga and Ural is extenfive, and com-

prehends, between the rivers Volga and Ural, that whole
flat country which formerly bore the name of the Kalmyk
fteppe, and between the Ural and the Yemba, a part of the

Kirghiltzi Iteppe lying within the Ruffian borders. The
above-mentioned iteppe is called the Kalmyk iteppe, be-

caufe it was left in pofTeffion of a horde of that nation, by
whom it was inhabited till the time of their flight in 1771.
It confiits of a far-ltretching ridge of fand-mountains, called

Narym, and is faid to be between 50 and 150 verfts in

breadth, extending from the Ural mountains, through the

middle of the fteppe, quite to the Cafpian fea. The foil

confifts of fand, marie, and clay, often mixed with fea-fhells,

which indicate this to have been, like the Kuman fteppe

already mentioned, the bottom of the fea. But to return

to the fteppe of the Volga ar.d Ural. This to the fouth

makes the margin of the Cafpian fea, and to the north it

fkirts the floetz mountains that run out from the Ural chain.

This plain, for the moit part fandy, is very deficient in frefh

water and wood ; but is fo much the richer in rock-falt,

and falt-lakes that are very productive. It contains many
diftri&s well adapted to the purpofes of agriculture and the

breeding of cattle ; but is very poorly inhabited. One part

of it lies in the Caucafian, and the other in the Ufimfkian
government.

The fteppe of the Irtyfh denotes that large plain which
extends between the Tobol and the Irtyfh, and between the

latter and the Alay and Oby, as far as the influx of the
Irtyfh into the Oby, including an enormous territory. It

abounds with lakes of feveral kinds of falts, among numerous
forefts of pines, firs, and birch, and is in mod places well

fuited to paft'irage and agriculture ; but, in proportion to

its extent, very thinly peopled. Between the Irtyfh and

the Oby, this plain inclofes all that fine well-watered level

called the Barabinian Iteppe, on which are feen many con-

fiderable lakes ; extending in length from north to fouth

above 600 verlts, and in breadth 4.00 from weft to eall.

Its plain has generally a good black foil, enlivened on its

furface by many pleafant forelts of birch : hence it has been

concluded, that the Baraba mult have been one general bed
of waters, and far more moraify and abounding with lakes

than it is at prefeut. Another part of the large plain con-

ftituting the fteppe of the Irtyfh, between the llchim and

the Irtyfh, is called the Ifchim fteppe, and is found to

abound in bitter lakes, but in other refpefts refembling the

Barabinian fteppe, in both which many ancient tombs oc-

cur. The greatelt part of the whole Iteppe of the Irtyfh

lies in the government of Tobolfk, but tfie other part in

that of Kolhyvan.

The Iteppe of the Oby and Yenifley includes the whole
of that large tract beyond the Tfhulim, (which falls into

the Oby,) between the Oby and the Yenifley, and extends

to the fhores of the Frozen ocean. The belt forelts are

found towards the fouth ; on the northernmolt margin of

the Frozen ocean the wood is low and Itunted. The whole

of this iteppe lies in the government of Tobolfk.

The Iteppe of the Yenifley and Lena is a large traft of

defert, bounded by the Yenifley, the Tungufka, and the

Lena; reaching northward, like the former, to the Frozen

ocean, and refembling it in nature and quality. One part

lies in the government of Tobolfk, and the reft in that of

Irkutfk.

The fteppe of the Lena and Indighirka is a vaft extended

plain along the fhores of the Frozen ocean, between the

Lena and the Kovyma, to the two fides of the Indighirka,

and is wholly in the government of Irkutfk. Tooke's Ruff.

Emp. vol. i.

STERA, in Anatomy., a word ufed by fome of the bar-

barous writers to exprtfs the uterus. It feems to have

been only a corruption of the word hyjlera.

STERANG, in Geography, a town of Norway, in the

province of Aggerhuus ; 16 miles N.N.W. of Chriltiania.

STERBECKIA, in Botany, named in honour of Francis

van Sterbeeck, author of Theatrum Fungorum, and Citricul-

tura, a Flemifh botaniit, who refided at Antwerp about the

clofe of the 17th century.—Schreb. 360. Willd. Sp. PI.

v. z. 1 177. Mart. Mill. Dift. v. 4. (Singana; Aubl.
Guian. v. 1. C74. Juff. 257. Lamarck lllultr. t.460. )

—

Clafs and order, Polyandria Monogyn'ia. Nat. Ord. Gut-

tiferts, Juff.

Gen. Ch. Cal. Perianth inferior, of three or five,

roundifh, concave, acute leaves. Cor. Petals three or five,

roundifh, notched, unguiculate, longer than the calyx.

Stam. Filaments numerous, capillary, inferted into the

receptacle ; anthers roundifh. Pijl. Germen fuperior,

ovate ; ftyle long, incurved at the tip ; ftigma capitate,

concave. Peric. Legume cylindrical, long, corticofe, flefhy,

one-celled, not burfting'. Seeds namerous, large, angulated,

incumbent on each other, imbedded in the pulp.

Eff. Ch. Calyx of three or five leaves. Petals three or

five. Legume corticofe, not burlting. Seeds numerous,

imbricated, imbedded in pulp.

I. S. lateriflora. Willd. n. 1. (Singana guianenfis

;

Aubl. Guian. t. 230.)—Native of woods in Guiana, where
it flowers, and bears fruit in September.—This Jhrub is

remarkable for throwing out numerous, knotted, creeping

roots or fcyons, which run in a fcattered manner over other

trees, and are much branched. Leaves nearly oppofite,

ltalked, ovate, acute, fmooth, entire. Flowers corymbofe,

fcattered,
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fcattered, axillary, white, on fhort ilalks. Legume afh-

colourcd.

STERCORARIANS, or Stercoranist.*, formed

homjlercus, dung, a name which thole of the Roman church

anciently gave to fuch as held that the holl was liable to

digeflion, and all its confequences, like other food.

STERCORARIUS Pucis, the dungjj/b, in Ichthyology,

the name of an Eall Indian fifh ; fo called from its fre-

quenting neceflarv -houfes which are over the water, and

other places where the like r.aflinefs is to be found. It

is, for this reafon, fuppofcd unwholcfome by fome, but is

really a very well-talted iilli, and eaten by moll people

where it is to be had. It is a broad and thin fifh, of about

fix or feven inches lour, and nearly as much in breadth.

Its back is variegated with fpots of deep brown ; its belly

is blueifh.

STERCORARY, in Agriculture, a place properly fe-

cured from the weather for containing dung. In collecting

manures from time to time, as they come to hand, farmers

generally keep them together in what they call dung-hills,

where they remain expoled to the heat of the fun, the warning

of rain, and the drying winds ; by which means a great deal

of their virtue is diflipated and loll. The making of iter-

coraries has therefore, been advifed, which may be done by
digging a fquare or oblong pit, of the fize Anted to the

quantity of the cnmpofl wanted, or proportioned to the

extent of the ground intended to be manured ; the fide

next the field or place where taken away being made
Hoping, fo as to receive a cart to load or unload eafily.

The bottom fhould be well paved, and both the fides lined

with pure clay, (unlefs it be made in a bed of clay or

chalk,) that it may be capable of retaining water like a cif-

tern ; as it is of great importance for the dung to have a

proper degree of moillure. And where channels or gutters

can be directed to the pit, from the Itables and other offices

about the houfe, they will be of great fervice. Some think

that they fhould be covered, fo as at lead to hinder rains

from falling upon them : but if care be taken to make the

pit in a place where no running water or fprings can come
to it, and if the farmer covers the dung, as it is collected,

with a coat of mould, to prevent the fun's exhaling, or the

rains wafhing away its richnefs, the quantity of water which

falls in rain may not be more than requifite to moiften the

mixture, and bring on that putrid fermentation which is

necefiary for the due incorporating and perfecting of the

compoft. It will, however, be right to have a fhed to put

over it occafionally, in cafe the feafon fhould prove ex-

tremely wet. It has been oblerved by Columella, that the

Romans covered their ftercoraries with hurdles ; but he

does not fpeak of covering them with mould, in the

manner mentioned above. See Compost, YARM-Tard, and

Manure.
STERCULIA, in Botany, fo called fromflercus, dung,

becaufe of the fetid odour of the flowers of one or two of

the fpecies.—Linn. Gen. 504. Schreb. 324. Willd. Sp.

PI. v. 2. 872. Mart. Mill. DiCt. v. 4. Ait. Hort. Kew.
v. 5. 338. Cavan. Did. 284. .luff. 278. Lamarck Dift.

v. 7. 428. Illultr. t. 736. (lvira; Aubl. Guian. v. 2.

694. Culhamia ; Forlk. jEgypt. Arab. 96.)—Clafs and

order, Monoecia Monadelphia, Linn. Ait. Dodecandria

Monogynia, Schreb. Willd. Nat. Ord. Tricoccx, Linn.

Malvacct, Jull. Stercu/iacea, Ventenat.

Gen. Ch. Cal. Perianth inferior, of one large, coloured,

rather coriaceous leaf, deciduous ; fomewhat turbinate at

the bafe ; its limb in five deep, pointed fegments. Cor.

none. Organs of impregnation elevated on a cylindrical

curved column, various in length, but always much fhorter

than the calyx. Stam. Filaments (carcely any ; anther*

from ten to fifteen, ilullered, infertcd into the notched
margin of the top of the column, loundifh, of two dillinct

lobes. Pijl. Germen feflilc above tin anthers, roundifh, of
five lobes ; (lyle vertical, deflexed, cylindrical, not half

the length of the column ; lligma ohtufe, notched. Perk.
Follicles live, Ipreading, ovate, oblong, large, coriaceous,

or woody, burlting along the upper fide. Seeds leveral,

oval, attached to each margin of the follicle.

Efl. Ch. Calyx in five deep fegments. Corolla none.

Germen and anthers elevated on a column. Follicles five,

with manv i

Obi. Many of the flowers, on the fame or a different

plant, have no piftil. In thofe with a pillil, the anthers are

fometimes, but not always, imperfect. Several of the fol-

licles in each flower, as well as many feeds in each follicle, are

liable to prove abortive, at lead in gardens. The margin
of the column is fcarcely difcernible in fome fpecies, nor is

it, in any, confpicuous enough to be taken for the filament

of the llamens. We would therefore rather concur with

Schreber and Willdenow in the claffification of this genus.

The Jlyle is fometimes divided down to the bafe into five

parts.

1. S. lanceolata. Lanceolate Chinefe Sterculia. Cavan.
Diff. n. 416. t. 142. f. 1. Willd. n. 1. Lamarck n. 2.

—

" Leaves lanceolate. Follicles oblong."—Native of China.

A very uncertain fpecies, adopted by Cavanilles from a Chi-

nefe drawing, in which the haves were reprefented about one

inch and a half long, and half an inch broad ; the follicles

about the fame length, narrow, crimfon, with three or four

blackyW.r in each. If fuch be the natural fire of the parts,

the plant is different from any other known Sterculia. A
fimilar representation, however, of various dimenfions, 19

common on Chinefe papers, and we fufpeft it may, in every

inilance, be meant for a fpecies hereafter defcribed by the

name of nobilis.

2. S. Balanghas. Balangas Sterculia. Linn. Sp. PI.

1430. Willd. n. 2 ? (S. foliis ovalibus integerrimis alter-

nis petiolatis, floribus paniculatis ; Linn. Zeyl. 166. Cy-
donia arbor, Balanghas di£ta ; Burm. Zeyl. 84. Nux
juglans zeylanica minor bifida, flore puniceo ; ibid. 170.

Nawaghas ; Hcrm. Zeyl. 23. Telabo ; Syen in Rheede
Hort. Malab. v. 1. 90, note?)—Leaves exactly elliptical,

with a Imall point ; very flightly downy beneath. Panicles

much fhorter than the leaves. Calyx hairy on both fides ;

denfely fringed at the margin.—Native of Ceylon. The
flem is arboreous, with round, fmooth, pale branches, leafy

at the end. Leaves alternate, flalked, five or fix inches

long, and two and a half or three broad, very exactly oval,

rather coriaceous, entire, as in the whole genus, tipped with

a fmall bluntifh point, fcarcely half an inch in length ; fur-

nifhed with one longitudinal, and many tranfverfe, ribs, all

pale and fmooth, connected by innumerable minute reticu-

lations ; their upper furface bright green, fhining, and

fmooth ; under very little paler, foftifh to the touch, from

fcarcely difcernible tlarry down. Foolflalks fmooth, an inch

or more in length, with a fort of joint at the fummit.

Panicles axillary, about the ends of the branches, many-
flowered, twice as long as the footftalks ; their branches

alternate, thread-fhaped, green, hairy. Flowers folitary

at the end of each partial flalk, fmall, faid to be very

fetid. Bafe of the calyx cup-fhaped, fmooth within ; feg-

ments of its limb converging, and connected by their points,

hairy on both fides, and particularly liifpid at the edges,

relembling, in the dried fpecimen, purple velvet or plufh.

A fpecimen of this, communicated by Thunberg to Lin-

nxus, and marked Sterculia Balanghas, feems to be

X 2 the
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the real plant defcribed with M oval leaves" in the Flora

Zeylanica, from Hermann's herbarium. But in writing the

Species Plantarum, Linnaeus ufcs the term " ovate," from a

view probably of the figures, which he confidered as belong-

ing to this fpecies, not having then a fpecimen before him.

What thofe figures reprefent, we fhall endeavour to afcer-

tain hereafter. We have been the more precile in de-

fcribing what we take for the genuine Balanghas, becaufe

no recent author feems acquainted with this plant ; though

its name, in every body's mouth, is mtfapplied to feveral

ery diftintt from it and from each other.

3. S. rubiginofa. Rudy Sterculia. Venten. Malmaif.

fub fol. 91. Lamarck n. 4. (S. Balanghas ; Willd. n. 2?

Cavan. Dili. n. 41 J. t. 144, bad. Cavalam ; Rheede Hort.

Malab. v. 1. 89. t. 49. Nux malabarica fulcata mucila-

ginofa fabacea ; Pluk. Almag. 266.)—Leaves elliptic-

oblong, taper-pointed, pliant; downy and nifty benealh.

Panicles much longer than the leaves. Calyx hairy on both

fides, fringed at the margin.—Nativeof Malabar, Chittagong,

Java, and perhaps of Africa, near Sierra Leone. A tall tree,

•with copious ipreading branches. Rheede. The young
branches, clothed with rutty down, are leafy and copioufly

flowery at their extremities. Leaves from three to fix

inches long, (on downy r\ii\yjla/is about an inch in length,)

pliant, not rigid or coriaceous ; rounded at the bafe, though
gradually contracted towards that part ; dilated upwards
to the breadth of one and a half or two inches ; then taper-

ing into a point ; entire, though fomewhat wavy, at the

margin ; furnifhed with one longitudinal rib and many tranf-

verfe ones, connected by reticulations ; the upper fide green,

fhining, nearly or quite fmooth ; under paler, opaque, loft

with rutty itarry down, which is very copious on the ribs

and veins. Panicles numerous, axillary, nearly twice as

long as the leaves, alternately and repeatedly branched,

fpreading, with (lender, downy rufty ftalks, and fcattered,

lanceolate, downy, deciduous bra&eas. Tube of the calyx

Jhort, (hallow, nearly hemifpherical, very hairy externally,

roughilh within ; limb thrice as long, converging as in the

latt, moil hairy at the edges, well compared by Rheede to

red velvet, which holds good even of the dried flowers,

though the colour is browner, or more faded, than in our

S. Balanghas. Follicles refembling thofe of a Peony, two
inches and a half long, coriaceous, pointed ; finely downy
and rulty at the outfide ; fmooth, reddifh, and wrinkled,

internally. Such is the plant fent by Dr. Buchanan from
Chittagong, exaftly agreeing with Commerfon's Java fpe-

cimen, in fruit, and not lefs accurately with the plant of

Rheede ; whofe figure, we mutt: obferve, is copied, or

rather perverted, by Cavanilles. What was raifed from
Sierra Leone feeds, in lady Amelia Hume's (love, appears

by the leaves to be our rubiginofa, though their pubefcence

is lefs copious and leis rufty than in dried fpecimens. Their
texture is pliant, not coriaceous. This may however be a

diitinft fpecies. The feeds of the prefent, as well as the

foregoing, are much eaten, like our chefnuts, in India.

They feem, by Plukenet's fynonym, to be the real Malabar
Nut ; a name which, by fome accident, has been vulgarly

applied to Jujlicia Adhatoda. Perhaps a fimilarity between
the leaves of the two plants, raifed from feed, may have

led gardeners into this error.

3. S. urceolala. Pitcher-flowered Stcrculia, or Wild
Chocolate. (Clompanus minor; Rumph. Amboin. v. 3.

169. t. 107.)—Leaves elliptic-oblong, acute, pliant; pale

and finely downy beneath. Panicles clofe, hardly longer

than the footttalks. Calyx pitcher-ihaped, hairy ail over.

—

Sent, in 1797, by Mr. Chrillopher Smith, from the ifland

of Honimoa, near Amboyna, where it is called Wild
11

Chocolate ; but whether from the refemblance of its feed*

to thofe of real chocolate in (liape, or from their being
roalted and nfed as fuch, we know not. We conceive

Rumphius's fynonym, hitherto mifapphed to the Balanghas,

mult belong to this fpecies. Our fpi-cimens are di'tin-

guilhed by the longer proportion of their footjlalks. which
fometimes meafure more than two inches. The leaves,

though (haped like the latt, are pale at the back, being

very minutely downy with whitifti, not rufty, (tarry hairs.

The flowers are much fewer in each panicle, and more
crowded, the hairs of the Jla/is, calyx, and efpecially the

margin of the latter, being hoary or white, not red or rufty.

BraHeas ovato-lanceolate, with long points. Tube of the

calyx pitcher-ftiaped, contracted at the mouth, and nearly as

long as the limb. We have feen no fruit. Rumphius
defcribes his plant with whitifti flowers, whofe fcent is

oppreffive, but not lading ; the fruit o( a fine crimlon.

4. S. nobilis. Great Chinefe Sterculia. (S. Balanghas;

Ait. n. 1. S. monofperma ; Venten. Malmaif. t. 91.
Lamarck n. 3. Southwellia nobilis ; Sali(. Parad. t. 69,
excluding all the fynonyms, except Ventenat.)—Leaves
elliptical, obtufe, with a fmall point, coriaceous, very

fmooth and fhining on both fides. Panicles fpreading,

longer than the leaves. Calyx fomewhat hairy.—Suppoled
to be a native of China, from whence it was imported in

1787, by lady Amelia Hume, and flowered in her (tove.for

the firft time in England, in the fpring of 1789. By her

ladyftup's liberality it was quickly difperfed amoii" the

collections of this country, and found its way into France,

being eafily raifed from feeds, which are ripened in the ltove

or confervatory. The Jlem is arboreous, of quick growth,

round, with many fmooth branches. Leaves from four or

five inches to a foot, or more, in length, three or four inches

in breadth, when full grown very fmooth, and copioufly

reticulated, of a rigid or coriaceous texture. Footjlalks

fmooth, (tout, above an inch long. Panicles drooping,

very large, and copious, repeatedly (ubdivided ; their ftalks

pale, (lender, downy and rather vifcid, very tender. Flowers
drooping, of the fame pale buff hue as their ftalks. Tube
of the calyx bell-ftiaped, nearly fmooth ; its limb downy,
and fparingly hairy, with converging combined points.

Anthers yellow. Germen red. Follicles two inches long,

crimfon within. Seeds blueifti black, three or four in each

follicle, it having been merely from partial abortion that

Ventenat's plant bore fulitary feed. This fruit is fome-

times feen dehseated on Chinefe papers, along with others

in common ufe. Nothing can afford a more (triking ap-

pearance than this tree in a hot-houfe, whether in April,

when covered with flowers, or in the latter part of fummer,
when laden with its large black feeds, Handing on the edges

of the red and brown feed-veflels. It is cultivated in the

botanic garden at Calcutta, by the name of S. Balanghas.

5. S. longifolia. Long-leaved Sterculia. Venten. Mal-
maif. fub fol. 91. Lamarck n. 13. — "Leaves ovate-

oblong, fmooth, fegments of the calyx ereft, internally

hairy."—Native of Java. La Haye. The branches are

faidto be fmooth. Leaves refembling S. rubiginofa in fhape,

but perfectly fmooth on both fides, pliant, pointed, fix or

eight inches long, at leait two broad, with whitiih ribs.

Footjlalks (lender, fmooth, an inch long. Flowers fmall,

in a fpreading terminal panicle, whofe branches are fmooth
and very (lender. Calyx bell-fhaped, (lightly pubefcent

;

its fegments downy and whitifti on the inner fide. Such
is Poiret's defcription, in Lamarck, from a dried fpecimen.

6. S. grandiflora. Large-flowered Sterculia. Venten.

Malmaif. fub tol. 91. Lamarck n. 14—" Leaves ovate,

pointed, fmooth. Segments of the calyx fpreading. Co-
lumn
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lumn very fhort. Styles five, reflexed."—Native of the

Mauritius. Commerfon. Branches round, dark brown,

fmooth and polifhed, leafy at the fummit. Z,rarer fix or

eie,ht inches, or more, in length, four at leall in breadth,

coriaceous, with a Ion.! point, (month and (hming, ftrongly

veined. Footjlalks thick, two inches la ;. Panicle large

and fpreadini', fomewhat cymofe, with thick, comprclled,

very imooth branches. Calyr. large, with five, widely

fpreading. fmooth, lanceolate, coloured fegments. Germcn
nearly feflile, iurmountcd with five re&exedJlyles orJligmas,
which eaute a doubt concerning the genus of this fpecies.

Poiret.

7. S. acuminata. Pointed Sterculia, or Cola Tree.
«' Pahf. de Beauvois, Fl. d'Owarectde Benin, 40. t. 24."

Lamarck n. 15. (Cola; Bauh. Pin. 507. Bauh. Hilt.

v. 1. 210.) — Leaves elliptic-oblong, pointed, coriaceous,

fmooth on both fides. Panicles lateral, forked, hardly

longer than the footltalks. Segments of the calyx ovate,

fpreading. Column very fhort. Native of the coalt of

Africa, trom whence we have a fpecimen in flower, gathered

by Dr. Afzelius. The branches of this tree are round and
fmooth, leafy at the ends. Leaves imperfectly oppofite,

three or four inches long, one and a half or two inches

broad, ftrongly veined, firm ; rufty, though quite Imooth,

beneath Footjlalks an inch or inch and half long,

fmooth. Panicles lateral, below the leaves, folitary, forked,

denfe, of about ten or twelve large JJowers, their llalk ,

as well as the outfide of the calyx, roi ,li with denfe itarry

hairs, or rather a fort of deciduous m alinefe. Calyx fpread-

ing, an inch broad, in five, fometiines (ix, broad, ovate,

obtufe fegments; fmooth and coloured within. Column

fcarcely any. Germcn rough, five-lobed. Stigmas five, re-

flexed. We do not fii.d the calyx has more than five divi-

fions ; Poiret defcribes fix. The follicles are faid to be five,

With 1 olitarv redd'fh feeds. The tivejligmas, orJly/es, agree

with the lalt. Probablv this character, and ttie nearly

feflile gcrmen, to lav nothing of the fpreading calyx, may
indicate a generic difference. The feeds ot this fpecies,

known by the name of Cola, have long been celebrated by
voyagers, as poffeffing a high degree of value among the

natives of the Guinea coalt, who are reported to take a

ponon of one of them to enhance the flavour of any thing

they may fubfequently eat or drink. Dr. Afzelius found

thefe feeds j n high eltimation at Sierra Leone, and was not

a little pleafcd to procure fpecimen* of the plant, though
he had no idea of its genus. If we miitake not, he brought

it alive to thi; country, but it has not lately been heard of.

8. S. nitida. Shining Sterculia. Venten. Malmuf. fub

fol. 0,1. Lamarck n. 17. — "Leaves lanceolate-oblong,

pointed. Segments of the calyx fpreading. Column
fcarcely any."—Native of Africa ; cultivated in the ifland

of Mauritius. Ventenat fufpected the Jtoiuers to be dioe-

cious. This may poflibly not o: diltinct from the lalt

fpecic«, but we have not fufficient information to form an

opinion on the fubject.

9. S. crinita. Hairy-fruited Sterculia. Cavan. DifT.

n. 413. t 142. Willd. n. 3. Lamarck n. 5. Ait.

I). 2. (S. Lira; Swartz Ind. Occ. 1160. Ivira pruriens

;

Aubl. Guian. 695. t. 279.)—Leaves ovate, acute, entire.

Panicles as Ions; as the leaves. Segments of the calyx lan-

ceolate, pointed, fpreading. Follicles hairy at the bafe
;

brittly within. - Native of the woods of Guiana, flowering

in October and bearing fruit in May. Aublet. One of the

largeil trees of that country, its trunk being fifty or fixty

feet high, and four or five in diameter. The bark is red-

difh, thick. Wood whtte, not compact. Leaves from fix

to twelve inches long, firm, llalked ; green and fmooth

above ; opaque, fomewhat glaucons and roughifh at the

back. Panicles about the ends of the branches repeatedly

compound, downy, fpreading. Calyx yellow and downy
on the outfide, red and fmooth within. Column nearly as

as the calyx. Anthers ten. Follicles three, four, or
five, luge, tfhnolt woody, clothed at the bafe with a tuft

of long reddifll hairs ; their cavities filled with fine, rigid,

pungent, red bridles, enveloping the black feeds, and cauf-

ing an intolerable itching, when incautioufly handled.

10. S. frondofa. Wavy-leaved Sterculia. Richard Act.
S'c. Hilt. Nat. Parif. v. 1. III. Lamarck n. 6. —

•

" Leaves crowded, oblongobovate, very blunt, fomewhat
wavy, fmooth and mining. Panicles axillary, on long

ll.ilks."—Native of Cayenne. Richard. We fufpect this

plant may have been confounded with the lalt, even by
Dr. Swartz. A fpecimen gathered by M. De Ppnthieu,

in the Welt Indies, and given us by fir J. Banks, having

very large and wavy leaves, anfwers fo far to Richard's

delcription. Some of its leaves feem moreover to be flightly

three-lobed ; and as Dr. Swartz cites De Ponthieu, it

fliould feem that correfponding fpecimens to our's have

been his only authority. Thus Willdenow has been led to

alter the fpecific character of S. crinita for the worfe.

11. S. cordifolia. Heart-leaved Sterculia. Cavan. Dilf.

n. 4:4. t. 143. f. 2. Willd. n. 4. Lamarck n. 7.

—

" Leaves roundifh heart-fhaped, oblcurely three-lobed, five-

ribbed, fmooth. Follicles downy at the outfide, bnftly

within."— Brought from Senegal by Adanfon, and pre-

ferved in Juffieu's herbarium. The above characters fuifi-

ciently mark this fpecies. Its leaves are two or three inches

long, and almoil equally broad. Footjlalks not an inch in

length. Flowers not oblerved.

12. S heterophylla. Various-leaved Sterculia. " Pal if.

de Beauvois, Fl. d'Oware et de Benin, t. 40." Lamarck
11. 16. — " Leaves undivided or three-lobed, irregularly

toothed, on long Italks. Panicles terminal."—Native of

the inland parts of the kingdom of Oware, Africa. A
taller tree than S. acuminata, with large, broad, haudfome

leaves, either entire, finuated, or ftrongly toothed. Calyx

five-cleft. Column fcarcely any. Poiret.

13. S. macrophvlla Large-leaved Sterculia. Venten.

Malmaif. fub fol. 91. Lamarck n. 10.—" Leaves roundifh-

heart-fhaped, fomewhat wavy, rather coriaceous ; downy
beneath. Follicles very Imooth within, with two feeds."

—Native of Java. La Haye. The leaves are about eight

inches broad, rounded, or flightly oval ; heart-fhaped at

the bafe ; thick and rather coriaceous ; fmooth and dark-

green above ; downy, and redd'fli or whitifh beneath,

with ftrong branching lateral rib , ; their margin entire,

flightly wavy. Footjlalks Itriated. Panicles terminal, mo-
derately branching. Follicles ftrong, reddifll, wrinkled,

obtufe. Flowers not oblerved. Poiret.

14. S. colorata. Coral-flowered Sterculia. Roxb. Co-

romand. v. 1. 26. t. 25. Willd. n. 5. Lamarck n. 12.

—

Leaves palmate, five-lobed, pointed ; fomewhat downy be-

neath. Calyx downy, club (haped, with fhallow upright

lobes. Follicles Italked, membranous, oblong, reticulated,

expanded, fmooth.—Native of mountains in the Eafl In-

dies, catting its leaves during the cold feafon, and flower-

ing in April, foon after which frefh leaves appear. The
Gentoo, or Telinga, name is Karaka. This is a very large

tree, with fmooth greyifll branches, leafy at the end. Leaves

on long Italks, more or lefs deeply five-lobed, heart-fhaped

at the bafe, five-ribbed, minutely reticulated; fmooth above;

very finely downy, efpecially at the bafes of the ribs, be-

neath. Panicles appearing before the leaves, about the

ends of the branches, from four to fix inches long, com-
pound)
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pound, denfe, their ftalks, as well as the calyx, thickly

clothed with ftarry pubcfcence, of a bright orange-fcarlet.

Calyx half an inch long, tubular, ereft, gradually tapering

down into the llalk. Column longer than the calyx, (lender.

Anthers crowded and confluent. Germen five-lobed, with live

(hort recurved fligmas, rather like feparate flyles. Follicles

five, pendulous, converging, each on a partial (talk near an

inch in length, their form lanceolate-oblong, obtufe, nearly

flat, three inches in length and almoft one in breadth, their

texture membranous, with one rib and many reticulated veins,

their furface fmooth, (lulling, pale purple externally, yellow
within. Seeds two, oval, fmooth, yellow, the lize of a

large pea, attached one to each margin of the follicle an

inch above the bafe.

15. S. urens. Stinging Sterculia. Roxb. Coromand.
v. 1. 25. t. 24. Willd. n. 6. Lamarck n. 11. Ait.

n. 3. — Leaves five-lobed, pointed, very downy; deeply

heart-fhaped at the bafe. Calyx bell-fhaped. Column
conical. Follicles feflile, coriaceous, rough with pungent
brillles.—Native of mountainous parts of the coafl of Co-
romandel, flowering during the cold fealon, and putting forth

leaves, as the fruit advances, in the beginning of the hot

weather. This is a very large tree, whofe foft fpongy wood
fcarcely ferves but to make Hindoo guitars. The branches

are leafy at the ends. Leaves meafuring from nine to

twelve inches each way, much lefs deeply lobed than the

laft, on long ftalks. Panicles repeatedly compound, fhorter

than the leaves, with a linear brown braSea under each

fubdivilion. Such braSeas however are not, as Willdenow
fuppofes, peculiar to this fpecies, though they are ufually

fo deciduous, in many inllances, as to efcape notice. The
Jloiuers are fmall, greenifh-yellow. Column (hort and thick.

Anthers ten, fupported by a more dilated membrane than in

many others of the genus. Style fimple, (hort and thick,

with a (ive-\obedJligma. Follicles five, greemfh-brown, an

inch and a half long, oval, coriaceous, concave, clothed

with copious Ringing bridles, fo as not to be touched with

impunity. Seeds four or five, oval, the fize of a pea,

roaded and eaten by the Hindoos.
16. S. villofa. Villous Sterculia. Roxb. MSS.— Leaves

five-lobed, pointed, toothed, very downy, feven-ribbed
;

heart-fhaped at the bafe. Calyx deeply five-cleft, fpread-

ing. Column cylindrical. Follicles coriaceous, rough with

ftarry hairs. — Native of the coalt of Coromandel. Our
fpecimen was given by Dr. Roxburgh to lord vifcount

Valentia, with the above name. The leaves are the fize of

the lad, but with coarfely toothed lobes ; the under fide

hoary, foft and downy. Flowers much larger than thofe

of 5. urens, with a longer and more flender column, as well

as Jlyle ; the latter, like the germen, very hairy. Calyx

widely fpreading, downy, with deep ovate fegments. Fol-

licles covered with rigid (tarry pubefcence, but no Ringing

hairs.

17. S. platanifolia. Plane-leaved Sterculia. Linn. Suppl.

423. Willd. n. 7. Lamarck n. 9. Ait. n. 4. Cavan.

Diff. 11.417. t. 145. Vahl Symb. v. 1. 80. (Sterculia;

Jacq. fil. in Aft. Nov. Helvet. v. 1. 40. t. 3, 4. S. to-

mentofa ; Thunb. Ic. PI. Jap. dec. 4. " Firmiana

;

Marfil. in Aft. Acad. Patav. v. 1. 106. t. 1, 2." Cul-

hamia ; Forfk. JEgypt-Arab. 96. Hibifcus (Implex

;

Linn. Sp. PI. 977.)—Leaves palmate, fmooth, five-lobed;

heart-fhaped at the bafe. Segments of the calyx linear,

very deep. Follicles (talked, membranous, ovate, reticu-

lated, concave, roughifh. — Native of China and Japan,

from whence it has been difperfed over many parts of the

Eaft Indies, and introduced into the gardens of Europe.

At Padua it ripens feeds in the open air. In England

it is a hardy greenhoufe plant, flowering in July. The tret

in its native foil is laid to attain a valt fize. The leaves

are broader than long, meafuring from ten to eighteen inches

acrofs, on long fmooth ftalks ; with acute entire lobes, and
rounded finufes ; fmooth above ; rather paler, and fome-
times fparingly downy, beneath; their ribs and veins ftrong,

with axillary, tubular, hairy pores. Panicles terminal, a
foot long, much branched, fpreading, downy. Calyx pale

yellow, hairy externally ; its fegments rjflexed and twilled,

above half an inch long. Column lmooth, flender, a quarter

of an inch in length. Germen pyramidal, hairy, as well as

the fimple cylindrical ltyle. Follicles molt like thofe of

S. eolorata, 11. 14, but green, much broader, and more con-

cave. Seeds two or three, globofe. Jacquiu fays the

Jlotvers are fragrant, molt of them perfeft, a few males

only being interfperfed.

18. S. fatida. Fetid Sterculia. Linn. Sp. PI. 1431.
Willd. n. 8. Lamarck n. 8. Ait. n. 5. Cavan. Did.
n. 412. t. 141. Sonnerat Ind. Occ. v. 2. 234. t. 132.

(Clompanus major ; Rumph. Amboin. v. 3. 168. t. 107.)

—Leaves digitate. Segments of the calyx oblong, yery

deep, hairy. Follicles woody.—Native of the Eait Indies.

Sonnerat fays it is planted before houfes, on the coaft of
Malabar, for the fake of its thick fhade. The roafted

feeds tafte like chefnuts, and are eaten by the Indians.

The tree is draight and tall. Lea/lets from feven to nine,

lanceolate, a finger's length, entire, fmooth, on a long

common footfla/i. Clufters terminal, compound, drooping,

with fmooth ftalks. Flowers fmelling like human excre-

ment, larger than the laft, widely expanded; mod hairy,

and of a brownifh-red, on the upper fide ; brighter red

underneath. Column cylindrical, near half an inch long,

much dilated, or cup-fhaped, at the top, where the anthers

are inferted. Germen roundifh, five-lobed, rery hairy, as

well as the fimple fly-i- Follicles oval, obtufe, woody,
nearly as big as the fid. Seeds numerous along each margin.

Kar'il, Rheede Malab. v. 4. t. 36, cited by Linnxus,
feems rather of the order of Vitices.

A fuperficial confideration of this very curious and re-

markable genus might lead us to think nothing more eafy

than to divide it into feveral ; but however drikingly dif-

ferent certain parts of the fruftification may be in fome
fpecies, fuch differences do not fupport each other. Thus,
the follicles of S- eolorata and platanifolia are fo unlike all

the relt, and agree together fo remarkably in their partial

(talks, and membranous veiny texture, that they at once
indicate a diltinft genus. But when we confider their ca-

lyces an&flyles, all particular relationfhip feems dillolved

;

for they accord better, in thofe parts, with many other

Sterculia than with each other. Whether the fimple or mani-

io\Aflyles, when properly underdood, may lead to generic

diftinftions, we have not, as yet, materials to decide. The
length of the column, very different in different fpecies,

does not appear of any generic importance.

Theflipulas of this genus have hardly been noticed, be-
ing very fugacious, but we believe they are always origi-

nally prefent, in pairs, at the bafe of the footflalks, and
ufually of a lanceolate or awl-fhaped figure. The braSeas,

frequent under the branches of the panicles, are larger, but
nearly as quickly deciduous as the flipulas, at lead in molt
of the fpecies.

STERCULIUS, in Mythology, one of the firnames given

to Saturn, becaufe he was the tird that laid dung upon
lands to make them fertile.

STERCUTIUS, the god of ordure.

STERE, in Commerce, the unit for folid meafures in the

new French fyftem. See Measure and Standard.
STEREO-
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STEREOBATA, or Steheobates, formed from r^so-

Caw, folid prep, in the Ancient Architecture, the bafis, or

foundation, whereon a column, wall, or other piece of build-

ing is raifed.

This anfwers pretty well to the continued focle or bafe-

ment of the moderns. See Socle.

Some confound it with the ancient jlylobata, or pedeflal,

(which fee) ; but, in effect, the ttcreobata is that to the

ftylobata, which the tlylobata is to the fpire or bafe of the

column.

STEREOCAULON, in Botany, from r«pief, hard anil

/olid, and xaiXo., aftem. a name Angularly applicable to this

genus of the Lichen tribe, invented by Schreber in his Gen.
PI. 768.—Achar. Meth. 314. Lichenogr. 113. t. 12. f. 3, 4.

Syn. 284.—Clafs and order, Cryptogamia Algec. Nat. Ord.
Liehints.

Eff. Ch. Tubercle? turbinate, coloured, convex, bor-

dered, terminating the branches of the iolid cartilaginous

frond

As it ftands at prefent, in the newly-publifhed Synopfis of

Acharius, where nine fpecics are enumerated, this has every

character of a natural genus. Its firm, branching frond,

attached by a flender but very tenacious root, is formed to

occupy the interlaces of crumbling granite, and efpecially

the cells of volcanic fcoriec. Hence it is the firlt of its tribe

that clothes the flowly decaying lava of Vefuvius and other

burning mountains.

Of the nine fpecies of Stereocr.ulon above-mentioned, we
feel lefs confident. The original one may fervc to exem-
plify the genus.

S. pafchale. Crifp Stereocaulon. Ach. Syn. n. 2. Meth.
n. 2. (Lichen paichalis ; Linn. Sp. PI. 1621. Fl. Dan.
t. l£I. Engl. Bot. t. 282. Coralloides crifpum et botry-

forme alpinum ; Dill. Mule. 114. t. 17. f 33. C. paf-

chale; Hoffm. PI. Lich. v. 1.23. t. 5. f. I.)—Frond glau-

cous-grey, branched, granulated, minutely fibrous, with

fhort, crowded, much-divided fegments. Tubercles fcat-

tered, cluttered, fomewhat pointed, dark brown.—Native

of the highelt mountains of Europe, in a micaceous foil.

The ftems form denfe, very firm and tenacious tufts, from
one to three inches high, and are round, white internally,

quite folid. Their branches, much fubdivided, are encrulted

with grey, warty, leafy fegments, and tipped with numerous
little brown tubercles, fometimes compound, or lobed.

Such is our only certain Britifh fpecies. What occurs on
the lava of Vefuvius, and which we did not, in gathering it,

difcover to be at all different, is called by Perfoon S. vefu-

•uianum, and made a variety by Acharius of his own 5. bo-

tryo/um, n.3, a Swifs fpecies, unknown to us, whofe cha-

racters indeed do not found very diitiuCt.

STEREOGRAPHIC ProjeBion of the Sphere, is that

in which the eye is fuppofed to be placed in the furface of
the fphere. For the fundamental principles and chief proper-

ties of this kind of projection, fee Projection, Stereo-

graphic.

The method and practice of this projection in all the

principal cafes, viz. on the planes of the meridian, equinoc-

tial, and horizon, are as follow.

Stereographic Projection on the Plane of the Meridian.

Let ZQNE {Plate XIV. Geometry, fg. 10.) be the

Meridian, Z and N the poles, as alio the zenith and nadir
;

EQ the equinoctial and horizon ; Z N the equinoctial co-

lure, and prime vertical cirrlr : Z 15 N, Z 30 N, Z 45 N,
&c. are hour-circles, or meridians, and alfo azimuths, be-

caufe the pole is in the zenith. To defcribe thele circles,

find the points 15, 30, 45, 60, &c. in the equinoctial, by
fetting the half-tangent of their diltance from y ; and then

their centres are found by fetting their co-fecants both way8,
from their points of interleCtion with the equator : 25, 25,
and VS, VJ, are the northern and fouthern tropics, which are

defenbed by fetting the half-tangent of 23 30' from °p each
way ; then the tangent of its complement, viz. 66° 30', each
way from thence on the eolure produced, gives their centres.

By this method all parallels of declination may be drawn.
Or you might hate fet the co-fecant of the parallel from
the centre of the primitive, which would alfo have found
the fame point for the centre of the parallel, whofe radiuf

is equal to the tangent of its diltance from its pole.

The parallels in tins projection are alfo almicantars, or
parallels of altitude; 23, \r)', is the ecliptic, which mult be
divided from the divifion on the fcale of half-tangents ; but
denominated according to the figns in the zodiac, reckoning

30 to each fign.

Stereographic Projection on the Plane of the Equinoctial.

Let SC {Jig. 11.) be the meridian, and folllitial eolure ;

E N the equinoctial eolure, and hour-circle of 6 ; P the

north pole ; 26 25, the northern tropic ; E 25 N the north-
ern half of the ecliptic (whole centre is found by letting off

the fecant of 23 30' from ffi ) ; and its pole is at a, the in-

terleCtion of the polar circle and meridian, being the place

through which all circles of longitude mult pafs ; and
E Z N the horizon of London, which is defcribed thus : fet

the half-tangent of the co-latitude from P to Z ; then the

tangent of the fame, fet from P to O, or its fecant from Z
to O, gives its centre ; and its pole will be at h, 38 30'

(in the half tangents) diltant from P, where h is at the

zenith.

To draw any other circles in this projection. I. For cir-

cles of longitude, which muft all pafs through a, and the
feveral degrees of the ecliptic ; fet the tangent of 66° 30',

from a downwards, on the meridian produced ; which will

find a point, through which a perpendicular, drawn to the

meridian, lhall contain in it the centres of all the circles of
longitude, whofe diltances fet off to the radius P x, lhall be
the tangents of the degrees of their diltances from the me-
ridian SPC (which is that belonging to 180

. ) 2. All
parallels of declination are drawn off by fetting the half-

tangents of their diftances from P. 3. All azimuths, or
vertical circles, mult pafs through h at the zenith : fince,

therefore, the zenith is 38® 30' dillant from P, fet the co-

fecant of that (or the fecant of 51 30') from h on the me-
ridian extended below, and that will find the point x, the

centre of the azimuth of ealt and welt ; viz. E h N ; and the

centres of all the relt arc in a line that is perpendicular to the

meridian, and drawn through x. 4. Circles of altitude, or

almicantars, are leller circles, whofe poles are not in the plane

of the projection : thus the circle Oe is a parallel of alti-

tude 50 above the horizon, c. All hour-circles are ftraight

lines from the centre to the limb.

Stereographic Projeclion on the Plane of the Horizon.

Firlt draw a circle reprefenting the horizon, and quarter it

with two diameters ; then will z be the zenith of the place

;

1 2 z 1 2 the meridian ; 6 z 6 the prime vertical, or azimuth
of ealt and well {fg. 12.) Make sP = hdf-tangent of

38 30' (or tangent of 79° 15') ; and P (hall be the pole

of the world. Make hjE = half-tangent of 5l°3o' (or

tangent of 25 45') ;

and Me = fecant 1
f

, ^ ^ q ^ ^
z — tangent J

* J '

centre of the equinoCtial 6 JE. 6.

In this projection almicantars are all parallel to the pri-

mitive circle ; and azimuths are all right lines pafling through

z, the centre of the primitve, to the equal divifions in the

limb. Parallels of declination are all lefler circles, and paral-

lel
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lei to the equinoctial, and their interfeftions with the meri-

dian are found, by fetting the half-tangent of their diitanee

from thezenth, fouthward or northward, or both ways from

z. Their centres are found by bifefting the diitanee between

thofe two points ; for the middle will be the centre of the pa-

rallel. Thus, z 55 = half-tangent of 28°oo' — diitanee of

the tropic of 55 from the zenith ; I

and z V5 = half-tangent of 75 I to the fouthward, or

= diitanee of the tropic of yy \
downward from z.

from the zenith; )

And the interfedtion again with the north of the meri-

dian, is at
-J

> 3
(

t for J ^ (.to the northward, or

upward from z.

For the hour-circles, make z c = tangent of 5 i° 30', or

Pc = fecant of 51 30': draw GcT perpendicular to the

produced meridian ; then, if from c, with the radius zc, you
fet off the tangents of 1

5

, 30 , 45 , &c. both ways, you will

have the centres of the feveral hour-circles, 7 and 5, 8 and

4. &c.
Note, in all ftereographic projections, all diameters are

meafured on the fcale of half-tangents ; and this is the ground
of all dialling, or the true projection of the hour-circles of

the fphere on any given plane. See Perspective, Pro-
jection, and Spherics.
- STEREOGRAPHY, is that branch of folid geometry
which demonftrates the properties, and (hews the conltruc-

tion, of all folids which are regularly defined.

It explains the methods for conliru&ing the furfaces in

planes, fo as to form the entire body, or to cover the fur-

face of a given folid ; or, when a folid is bounded by plane

furfaces, the inclination of the planes is determined by the

rules of ftereography. The feCtions of folids are alfo a

branch of ftereography ; but this we (hall refer to the

article Stereotomy, with which it is more intimately con-

nected.

Mr. Hamilton has denominated the principles of per-

fpe&ive by the name of ftereography ; but in this fenfe

the term is too limited, as perfpedtive is only a branch of

the doctrine of f lids, and extends only to the fedtions of
pyramids and cones, and the reprefentations of folids. See
Perspective.
The eleventh and twelfth books of Euclid, which treat

of the properties of folids, may be looked upon as the ele-

ments of this branch of geometry ; and to them we (hall

refer our readers for the firlt elements to be acquired.

It is fomewhat fingular, that though the firlt principles

of folids have long been demonltrated, no practical applica-

tion to mechanical conllrudtions has been made of them.
The knowledge of folids is of the greateft importance in the

conltrudtive parts of architecture, as in mafonry, brick-

laying, carpentry, &c.
To be proficient in the art of conltrudtion, this branch

of geometry is indifpenfable, and contains the very efTence

and foundation of the whole in abftradt.

Definitions.

1. A folid is that which has length, breadth, and thick-

nefs.

2. The exterior furface of a folid is called its fuperficies.

3 A ftraight line is perpendicular or at right angles to a
plane, when it makes right angles with every ftraight line

meeting it in that plane.

4. A plane is perpendicular to a plane, when the ftraight

lines drawn in one of the planes, perpendicularly to the com-
mon fedtion of the two planes, are perpendicular to the
Other plane.

5. The inclination of a ftraight line to a plane is the acute

angle contained by that ftraight line, and another drawn
from the point in which the hrll line meets the plane, to the

point in which a perpendicular to the plane drawn from
any point of the firlt line above the plane meets the lame
plane.

6. The inclination of a plane to a plane is the acute angle

contained by two ftraight lines, drawn from ;.ny the fame
point of their common fection at right angles to it, one
upon one plane, and the other upon the other plane.

7. Two planes are faid to have the like inclination to one

another, which two other planes have, when the faid angle*

of inclination are equal to one another.

8. Parallel planes are fuch as do not meet one another,

though produced.

9. A folid angle is that which is made by the meeting of

more than two plane angles, which are not in the fame plane,

in one point.

io. Similar folid figures are fuch as have all their folid

angles equal each to each, and which are contained by the

fame number of fimilar planes.

11. A prifm is a folid of which the ends are fimilar and
equal plane figures, and the fides parallelograms.

12. When the ends of the prifm are perpendicular to the

fides, it is called a right prifm ; but if otherwife, it is termed

oblique.

13. When the fides and ends of the prifm are equal

fquare*, it is called a cube.

14. When the ends are parallelograms, the prifm is called

a parallelepiped ; and when the planes of the parallelepiped

are at right angles to each other, then the prifm is called a

rectangular prifm.

15. When the ends of the prifm are circles, it is called a

cylinder; but if the ends are elhpfes, and alike fituated,

the prifm is then called a cylindroid.

16. The ftraight line extended between the centres of the

two bafes is called the axis.

17. A folid having any plane figure for its bafe, and its

fides plane triangles terminating in the fame point, is called

a pyramid.

18. A folid having a circle for its bafe, and terminating

in a point, fuch that a ftraight line extended from any part

of the circumference of the bafe to the terminating point

may be in the furface of the folid, is called a cone ; and the

furface which lies between the circumference of the bafe and

the terminating point is called the conic furface.

If the plane of a circle be fuppoled perpendicular to a

given plane, with its circumference or edge upon that

plane ; and if there be a Itraight line ftanding on any other

point perpendicular to the faid plane ; and if another Itraight

line be made to move parallel to the plane on which the

circle (lands, fo as always to touch the circumference and
the ftraight line, beginning at any given point, and pro-

ceeding entirely round until it arrives at the fame point ;

then the folid bounded by the circle, and the furface pafled

over by the ftraight line contained between the circum-

ference of the circle and the ftraight line, is called a conoid ;

and the furface generated by the ftraight line is called a

conoidal furface.

A fphere is a folid formed by the revolution of a femi-

circle upon its diameter.

The centre of a fphere is the fame with that of the femi-

circle.

The diameter of a fphere is any Itraight line which pafies

through the centre, and is terminated both ways by the

fuperficies of the fphere.

A cube 16 a folid figure contained by fix equal fquares.

A tetra.
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A tetrahedron ia a folid figure contained by four equal

and equilateral triangles.

An oftohedron is a folid contained by eight equal and

equilateral triangles.

A dodecahedron is a folid contained by twelve equal

pentagons, which are equilateral and equiangular.

An icofahedron is a folid contained by twenty equal and

equilateral triangles.

The folids deiined in the laft five definitions are called the

five regular folids.

Properties of Planes and Solids demonflrated in the eleventh

Boot of Euclid's Elements, vfeful in Stereography.

Propositions.

I. One part of a ftraight line cannot be in a plane, and

another part above it.

II. Two ftraight lines which cut one another are in

one plane, and three ftraight lines which meet one another

are in one plane.

III. If two planes cut one another, their common feftion

is a ftraight line.

IV. If a ftraight line ftand at right angles to each of

two ftraight lines in the point of their interfeftion, it (hall

alfo be at right angles to the plane which paffes through

them.

V. If three ftraight lines meet all in one point, and a

ftraight line Hands at right angles to each of them in that

point, thefe three firft ftraight lines are in one and the fame

plane.

VI. If two ftraight lines be at right angles to the fame

plane, they fhall be parallel to one another.

VII. If two ftraight lines be parallel, the ftraight line

drawn from any point in one to any point in the other is in

the fame plane with the parallels.

VIII. If two ftraight lines be parallel, and one of them
at right angles to a plane, the other fhall alfo be at right

angles to the fame plane.

IX. Two ftraight lines which are each of them parallel

to the fame ftraight line, and not in the fame plane with it,

are parallel to one another.

X. If two ftraight lines meeting one another be parallel

to two other that meet one another, and are not in the fame
plane with the firft two, the firft two and the other two fhall

contain equal angles.

XI. Problem.—To draw a ftraight line perpendicular to

a plane from a given point in fpace above the plane.

Draw any ftraight line in the plane and from the given

point above the plane ; draw a fecond ftraight line at right

angles to the firft ftraight line ; from the point where the

perpendicular meets the firft ftraight line draw a third

ftraight line in the plane , at right angles to the faid firft

ftraight line ; and, laftly, from the given point in fpace

draw a fourth ftraight line at right angles to the third

ftraight line ; and the fourth ftraight line, thus drawn, is

perpendicular to the plane.

XII. Problem.—To ereft a ftraight line at right angles

to a given plane from a given point in the plane.

From any given point above the plane draw a ftraight

line perpendicular to the plane, and through the given point

in the plane draw a ftraight line parallel to the other ftraight

line ; and the fecond line, thus drawn, is the perpendicular

required.

XIII. From the fame point in a given plane there can-

not be two ftraight lines at right angles to the plane, upon
the fame fide of it ; and there can be but one perpendicular

to a place from a point above the plane.

Vol. XXXIV.

XIV. Planes to which the fame ftraight line is perpendi-

cular are parallel to one another.

XV. It two Ifraight lines meeting one another be parallel

to two ftraight lines which meet one another, but are not

in the fame plane with the firft two ; the plane which paffes

through thefe is parallel to the plane which paffes through
the others.

XVI. If two parallel planes be cut by another plane,

their common feftions with it are parallels.

XVII. If two ftraight lines be cut by parallel planes,

they fhall be cut in the fame ratio.

XVIII. If a ftraight line be at right angles to a plane,

every plane which paffes through it fhall be at right angles

to that plane.

XIX. If two planes cutting one another be each of them
perpendicular to a third plane, their common feftion fhall

be perpendicular to the fame plane.

XX. If a folid angle be contained by three plane ang

any two of them are greater than the third.

XXI. Every folid angle is contained by plane angles,

which together are lefs than four right angles.

XXII. If every two of three plane angles be greate;

than the third, and if the ftraight lines which contain them

be all equal, a triangle may be made of the ftraight lines,

that join the extremities of thofe equal ftraight lines.

Properties of Solids arifing from the Definitions.

In a prifm, all parallel feftions which cut the fides ate

fimilar and equal figures ; or, all parallel feftions which

would cut the plane of the bafe, if produced, are fimilar

and equal figures.

In a pyramid, all the parallel feftions which are not pa-

rallel to the plane of the bafe are unequal fimilar figures.

The properties of a cone are numerous and intc-refting.

If the cone is cut parallel to the plane of the bafe, the fec-

tion is a circle ; if it be cut in any direftion through the

apex, the feftion is a plane right-lined triangle ; if the cone

be cut by a plane inclined to the plane of the bafe at any

given angle, the feftion is an ellipfe ; if the cone be cut by

a plane parallel to any ftraight line within the folid paffing

through the apex, the feftion is denominated an hyper-

bola ; if a cone be cut by a plane parallel to another plane

which touches the curved furface, the feftion formed by
this pofition of the cutting plane is called a parabola.

For the purpofes of ftereography, we fhall fuppofe the

cone a right cone, and confequently the abfcifla of the

curves or feftions will bifeft all the double ordinates at

right angles.

If any femi-conic feftion be fuppofed to revolve upon its

abfeiffa, fo as to perform an entire revolution, the furface

generated by the curve line is called a conoid, and the

abfcifla the axis.

If the femi-conic feftion be a femi-ellipfe, the folid g<

rated is called an ellipfoid.

If the generating figure be a femi-parabola, the folid is

called a paraboloid.

If the generating figure be a femi-hyperbola, the folid is

called an hyperboloid.

All folids whatever, generated by revolving plane figure*

upon an axis, are called folids of revolution.

All parallel feftions of conoids are fimilar figures.

General Principles offiereographk ConfintBions.

Definition.—Solid angles which confift of three plane

angles are called trihedrals.

In the conftruftion of trihedrals, befides the three plane

angles which form the boundaries of the folid, are the three

Y inclinations.
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inclinations. Tliefe inclinations are, by way of diftinttion,

called the angles, and the three boundaries are called the

fides, and the fides and angles are indifferently called

parts, any three of which, excepting the three angle?, may
be found by the following conftrudtions. We (hall firlt

fhew the conftru&ion of right-angled trihedrals, not only

as being the molt ufeful, but as being neceflary to the con-

Urutfion of oblique trihedrals.

Problem I.

In a right-angled trihedral are given the two fides con-

taining the right angle, to find the acute angles, and the

fide or hypothenufe which fubtends the right angle.

Make the angle EBH (Plate I. Stereography, fig. I.)

equal to one of the given fides, and the angle E B F equal

to the other ; draw E H perpendicular to E B, and E I

perpendicular to B F, cutting B F at F : from B, with

the radius B H, defcribe an arc, cutting E I at I, and join

B I ; then B I is the hypothenufe : from E, with the

radius E F, defcribe an arc, cutting E B in G, and join

G H : then E G H is the angle contained by the hypothe-
nufe and the fide E B F, or the angle oppofitc the fide

EBH; or make F I equal to G H, and join B I.

In the fame manner the angle oppofite the fide E B F
may be found.

The reafon will appear thus : raife the plane of the tri-

angle B E F upon B E, fo as to be perpendicular to the

plane B E H ; raife the triangle E G H upon E FI, until

E G fall upon E F ; then the plane E G H will become
perpendicular to B F : revolve the plane B I F upon B F,

and FI will defcribe a circle, whofe plane is alfo perpendi-

cular to B F, from the point F ; therefore, the plane of
the circle and the plane E G H will be both in the fame
plane : therefore, fince the point F coincides with G, the

ilraight line F I may be made to coincide with G H : let

this coincidence take place ; and becaufe F I is equal to

G H, and the point G falls upon F, the point I will fall

upon H ; therefore, the flraight line B I will fall upon
B H ; and the angle FBI, joining F B and B H, is the

hypothenufe.

Again, it is evident from the planes thus raifed, that the

angle E G H, contained by the planes F B E and FBI,
and perpendicular to F B, their common interfe&ion, is

the meafure of the angle contained by the planes F B E
and FBI.

Prob. II.

Given one of the fides containing the right angle and
the angle oppofite, to find the remaining fide which contains

the right angle.

Let the given fide be H B E (Jig. z.) : in B E take any
point F, and make E F H equal to the angle required

;

draw H E perpendicular to E B ; from E, with the radius

E F, defcribe an arc F G ; draw B G a tangent at G, and
E B G is the fide required. The demonitration is evident

from the lait.

Prob. III.

Given one of the fides containing the right angle and the

inclination or angle adjacent, to find the remaining fide

which contains the right angle.

Make A B D (Jig. 2.) equal to the given fide : in A B
take any point E ; draw E G perpendicular to B D, cut-

ting it in G, and E H perpendicular to A B ; make E F
equal to E G, and EFH equal to the given angle ; draw
B H C, and ABC will be the meafure of the plane angle

oppofite.

The following propofitions mew the conflruftion of all

the cafes of trihedrals or fpherical triangles, which are all

reprefented by right-lined triangles. In each of the cafes it

will be found, that two of the fides of the fpheric triangle

are reprefented by the tangents of the arcs drawn from the
fame angle ; and the angle included by thefe tangents is the
meafure of the fpheric angle. The reprefentation of the
third fide is a line joining the extremities of the tangents :

the other two angles are meafured by this propofition. If
each of the three plane angles be denominated a fide, and
each of the three inclinations an angle, the geometrical con-
ftrutxion will be the fame as that of a fpheric triangle, and
the manner of exprefiing the data of the one is the fame as
exprefiing that of the other. The fides are always meafured
by the three plane angles of the folid angle.

Prob. IV.

Given two fides and the contained angle, to find the other
parts.

Make the angle ABC (Jig. 3.) equal to the contained
angle : draw B D perpendicular to A B, and B E to B C ;

make B D and B E equal to each other, the angle B D A
equal to one of the containing fides, and B E C equal to
the other. Upon C as a centre, with the dillance C E, de-
fcribe an arc F ; and upon A as a centre, with the dillance

A D, defcribe another arc, cutting the former at F. Join

F A and F C, then the angle AFC will be the meafure of
the third fide.

Now if the triangle A B D be turned round the line

A B, the triangle CBE round C B, and the triangle

A C F round A C, until the points D, E, F, coincide,

each of the two planes, A B D and CBE, will be per-
pendicular to the plane ABC; therefore, there will be
given two of the fides of a folid angle, one perpendicular

to the other, to find the inclination of the vertical plane
with that of the hypothenufal. Proceed, therefore, as in

the laft problem, and find the angle G H K, which will be
the inclination of the two planes CBE and C A F. In
the fame manner may the inclination of the planes A B D
and A C F be found.

Note. The triangle ABC reprefents the fpheric tri-

angle, of which A B and B C are the tangents of two arcs
;

and the angle A B C is the fpheric angle contained by the

arcs, of which A B and B C are tangents.

Prob. V.

The three fides of a fpheric triangle being given, to find

the angles.

Make the three angles, ABC, CBE, and E B F,

(Jig- 4. N° I and 2.) equal to the three fides of the fpheric

triangle, that is, to contain the fame number of degrees.

On B as a centre, with any radius A B, defcribe an arc

A F ; draw A C and F E tangent* at A and F ;
join C E ;

draw the Ilraight line G H equal to C E. On the centre

G, with the tangent A C, defcribe an arc at I ; and on the

centre H, with the tangent F E, defcribe another arc, cut-

ting the former at I. Join G I and H I ; draw I K and

I L perpendicular to I G and I H, making them equal to

A B or B F ; join KG and LH. Now if the triangles

GIK and H I L be raifed on the lines G I and H I, until

the points K and L coincide ; then each of the triangles

GIK and H I L will be perpendicular to the triangle

G I H. Proceed, therefore, as in the firft propofition, to

find the angles, which in the reprefentation of the fpheric

triangle I G H are reprefented by G and H.
Scholium.— Since each of the extreme angles may be made

the middle angle in N° 1, the triangle G H I, N° 2, may
be
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be laid down in three different figures, each of which will

have three different angles included by each two tangents.

Thefe three angles, made in each feparate triangle, are the

mealures of the three lphenc triangles: but this mode re-

quires more lines than that defcribed in the above pro-

portion.

There is another method of finding the angles of a fpheric

triangle, when the three lide^ are given, pointed out by
Ivlhop Horll-y, at page 2 1 5 of his Elementary Treatifes.

The fubltaiice of it is as follows : Draw a right angle ;

make one of the legs equal to the difference of the coiines

of the fides containing the required angle, the hypothenufe

equal to the chord of the third fide. Upon the remaining

perpendicular fide, as a bale, conltruft a triangle, whole

two other fides are equal to the lines of the fides containing

the required angle ; then the angle contained by the tines

will be the meafure of the fpheric angle. This may be

very eafily accomplilhed by means of a fcale of fines and

chords from Gunter's fcale.

Prob. VI.

Two angles and a fide oppofite to one of them being

given, to find the other two fides and the remaining angle.

Make the angle ABC [fig* 5.) equal to the fpheric

ingle next to the given fide ; draw B D and B E perpendi-

cular to B A and B C ; make B D of any length, and B E
equal to it ; and make the angle B U A equal to the mea-

fure of the given fide. Draw A F perpendicular to B C,
cutting it in F ; make the angle FAG equal to the com-
plement of the other given angle. On the centre F, with

the diltance F G, defcribe an arc G H I ; draw C H E a

tangent to the arc at H, the fame as in the lecond propofi-

tion. Join A C, and the angle C E B will be the meafure

of the included fide. On the centre C, with the diftance

C E, defcribe an arc at K ; and on the centre A, with the

diltance A D, defcribe another arc, cutting the former

at K. Join A K and K C ; then will A K C be the

meafure of the third fide of the fpheric triangle.

Prob. VII.

Given two angles, and the contained fide, to find the

other three parts.

Make ABC {Jig. 3.) one of the given angles. Draw B E
perpendicular to B C. Make B E C equal to the number
of degrees contained in the given fide. In B C take any
point G. Draw G I perpendicular to C E, cutting it at I,

and G K perpendicular on the other fide of it. Make G H
equal to G I, and the angle G H K equal to the other given

angle. Draw C K A (as in Prop. III.), then ABC is a

plane triangle reprefenting the fpheric one.

Now, becaufe A B C is the angle included by the tangents,

draw B D perpendicular to B A, and equal to B E, and
join D A ; then B D A is the meafure of the fide, of which
A B is the tangent. On the centre A, with the diftance

A D, defcribe an arc at F ; and on the centre C, with the

diftance C E, defcribe another arc, cutting the former at F.

Join F A and F C ; then A F C is the meafure of the third

fide.

Prob. VIII.

Two fides, and an angle oppofite to one of them, being

given, to find the three remaining parts.

Draw AC (fig. 6.), reprefenting the fide adjoining the

given angle, and A B perpendicular to it. Make the angle

ABC equal to the given fide. In A C take any point E.
Draw E D perpendicular to B C, cutting it in D, and

£ G perpendicular to A C. Mike E F equal ta E D ;

and the angle E F G equal to the given angle. Draw the

line CGH. On A as a centre, with the tangent of t lt>-

other given fide, defcribe an arc K H ; which, if it cut the

itraight line C H in two points, II and K, join A lv and

A H. Draw A I perpendicular to A H, and equal to A B.

.loin I H. On the centre H, with the diltance H I, defcribe

an arc at M : and on the centre C, with the diftance C B,
defcribe another arc, cutting the former at M. Join H M,
KM.CM; then the angle C A K, or C A H, is the mea-
lure of the ipheric angle included by the tangents. The
meafure of the angle A H C, or AKC, reprefenting the

fpheric angle oppofite the given fide, fhewn by the tangent

A C, is found by Prop. I. The angle C M H, or C M K,
is the meafure of the remaining fide, via. that oppofite the

angle included by the tangents.

N. B. This cafe is not always ambiguous ; for if A H
be equal or greater than A C, the arc K H will only cut

H C in one point ; and, therefore, there can only be one

triangle : or, if the angle A H C be a right angle, A H
will only touch H C : in this cafe alfo there is only one

triangle.

Prob. IX.

The three angles of a fpheric triangle being given, to find

the three fides.

Take the fupplements of each of the angles, and defcribe

a triangle by Prop. V., whofe fides are equal to thefe fup-

plements ; then the meafure of the angles of this triangle

will be the fupplements of the fides of the triangle fought.

This is demonttrated by writers on fpheric trigonometry.

Though the writer of this article has not given formal

deir.onftrations of the preceding propofitions relating to the

geometrical conftru&ion of fpherical triangles, as it would
have fwelled the article too far, he hopes that enough has

been faid to enable any one, who has a clear conception

of the parts of a fpheric triangle, to defcribe the reprefenta-

tion of it, and to find the meafure of its parts in the mod
eafy manner, without having recourfe to the projection of

the fphere, which frequently runs into conic feftions, and,

from their difficulty of defcription, renders the projection

very inaccurate. The reprefentation of the fpheric triangle

belonging to the preceding propofitions, is nothing elfe than

a plane triangle, which is a tangent to the fphere at one of
the fpheric angles, and whofe fides are bounded by the inter-

feftions of the planes of the three great circles of the fides

of the fpheric triangle ; confequently two of the fides of
the reprefentative triangle are always two tangents from the

fame fpheric angle. The included angle by thefe tangents

in the reprefentative triangle is the meafure of the fpheric

angle contained by the fide3 which the tangents reprefent.

And the third fide in the reprefentative triangle is a hne

joining the extremities of the tangents, as has been already-

mentioned. In another point of view, the whole may be
conceived to be a pyramid, whofe fides are planes from the

centre of the fphere, palling through the three arcs of

the fpheric triangle ; and the bafe a triangle, a tangent of
the fphere at one of the angles, which meets the fides. The
vertical angles of the fides of this pyramid arc the meafure*

of the fides of the fpheric triangle : the angles of the

pyramid are the meafures of the fpheric angles : and the

bafe of the pyramid i3 the reprefentative triangle. Confe-

quently one of the angles of the pyramid a always perpen-

dicular to the bafe. The angle intercep'cd by the two
planes upon the bafe is equal to the inclination of the

planes.

The triangle belonging to the preceding propofitions it

fucb, that when all the parts are completed, the fides may be

Y z turned
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turned up upon the bale, which is the reprefentative tri-

angle, until the edges of all the triangles forming the fides

are united in one common vertex. A pyramid will then be

formed, equal, fimilar, and fimilarly fituated to that above.

The Rev. George Walker, in his ingenious doftrine of

the (phere, Prop. I. p. 258, (hews, that " if there be a fpheric

triangle, and a plane quadrilateral figure be formed, two of

whole tides are the fecants, the other two the tangents of

two of the fides of the fpheric triangle, and the angle com-
prehended by the fecants be meafured by the fpheric bafe,

the angle comprehended by the tangents mail be the

meafure of the fpheric angle oppofite the bafe ; the dia-

gonals of the quadrilateral fhall interfeft each other at right

angles ; the fegments of the diagonal joining the angle of

the fecants, and the angle of the tangents, (hall be the fecant

and tangent of the fpheric perpendicular, drawn from the

vertical angle to the bafe ; the angle which this diagonal

makes with the fecants, fhall be meafured by the fpheric

fegments of the bafe ; and the angles which this diagonal

makes with the tangents, (hall be the meafures of the

fpheric angles which the perpendicular makes with the

fides." This theorem is very analogous to Prob. V. ; but

the properties (hewn by it do not apply to the conltruftion

from any given data, nor can all the parts be found from

any one datum : they may be very well applied when two
fides and the contained angle are given, or when the three

fides are given, by varying the triangle, as has been here

(hewn, in order to find the other two angles ; but this is

both troublefome and inelegant.

From what has been faid, it will be eafy to conftruft any
folid fimilar to any other folid given, whofe fides are planes,

by conftrufting each folid angle, that is, by dividing it into

as many folid angles, each confiding of three plane angles,

wanting two, as the number of plane angles bounding the

whole folid angle ; then completing the figure of any

fide, of which a plane angle of the defcribed folid angle is

one fimilar to the fide of the folid given. From the (everal

angles of this figure conftruft other folid angles in the fame

manner.

Prob. X.

In a folid, fucli that all feftions parallel to the bafe are

fimilar and regular polygons, there are given the bafe of

the folid, a vertical feftion perpendicular to the bafe through

its centre, and to the fides of the polygon, to find the

angular or common feftion at the meeting of every two
equal and fimilar prifmatic parts.

From the centre of the bafe draw a line at right angles

to the fides of a polygon ; apply the bafe of the perpendi-

cular feftion to this ltraight line, which now call the bafe

of the perpendicular feftion. Draw a line from one of the

next angles to the centre of the bafe : call this the diagonal

line. Take any number of points in the bafe of the per-

pendicular feftion, and draw lines parallel to that fide of

the polygon to which it is perpendicular, till they cut the

diagonal line. From thefe interleftions draw perpen-

ilars to the diagonal line. Draw perpendiculars alfo to

the bafe of the perpendicular feftion, till they cut the curve

of this feftion. From all the interfeftions of the diagonal

apply all the perpendiculars of the feftion : through the

points now found draw a curve, and it will be the feftion

of the diagonal plane required. This will be evident, if

the perpendicular and diagonal feftions are raifed perpen-

dicular to the plane of their bafes.

Example.—Piatt TI
.fig.

2. N° 1, is the hexagonal bafe of

a folid, whole perpendicular feftion is ABC. Draw the

•i igonal DC. In BC take any number of points, e,

through which draw the lines cf parallel to B D, cutting
the diagonal line in the points/", prom the points e draw

lines eg perpendicular to B C, cutting the curve A B
in the points g ; and from the points_/" draw the line. //
perpendicular to D C. Make all the lines fh equal to

the lines eg; and through points D, h, b, * * I, draw *

curve, and C D I will be the diagonal feftion required.

This procefs may cafily be reverfed, by having the

angular leftion given, in the fame manner arc the feftion

oi figs. 2 and 3, N 5
1, to be found, which, from what has

been faid, are plain to infpeftion.

In order to give a clearer idea of thefe folids, their eleva-

tions are (hewn at N° I.

Prob. XI.

To find the covering of a cylinder, fuch as may be gene-

rated by a reftangle.

Make a reftangle, one of whofe dimenfions is the length

of the axis, and the other the circumference of the bafe of
the cylinder.

Example.—A BCD {fig. 4. No. 1.) is the elevation of

a cylinder, G, (No. 2.) the bafe. The fide D E, of the

reftangle C D E F, is made equal to the circumference

of G, and the breadth C D is the height of the cylinder.

If C D E F be wrapt round the cylinder A B C D, the

edge E F will coincide with C D, D E with the bafe A -D,
and C F with the bafe B C : this is fo evident that it wants

no demonitration.

Prob. XII.

To find the covering of a cylindric ungula, having the

bafe of the cylinder ; and the axis-leftion perpendicular to

the inclined feftion of the ungula.

Let A cccccB (fig. 5. ) be half the circumference of the

bafe. Divide it into the equal parts A c , c c, c c, c c, &c.

;

and let D E F G be the axis-feftion, whofe bafe D G is

placed parallel to A B, the edge D E in a ltraight line with

the extremity A, and G F in a ftraight line with the ex-

tremity B. Draw the lines c h parallel to D E, cutting the

inclined line E F in the points h. Produce D G to L. On
G L make the diltances G n, nn,nn, &c. and n L, equal to

Be, cc, c c, &c. Draw the lines nk parallel to D E, as

alfo L I ; and the lines h i, as alfo E I, perpendicular to it.

Through all the points k to I draw a curve, and G F I L
will be half the covering : for imagine the part D E F G
to reprefent the ungula, and the covering FGLI wrapt

round F G D E ; then, becaufe that all the diltances G n,

n n, an, &c. are equal to Be, cc, cc, &c. the points n will

fall upon thofe of c, which are reprefented by in the ele-

v.itn.ii ; and becaufe that all the figures ohkn are pa-

rellelograms, all the lines nk will be equal to the lines oh,

and the lines nk will fall upon thofe reprefented by oh, and

the points k will fall upon thofe of h, and the part FGLI
will cover half the ungula reprefented by F G D E.

Prob. XIII.

To find the cotering of the curved fuperficies of a cone,

fuch as may be generated by the revolution of a right-angled

triangle about one of its perpendicular legs.

With a radius equal to the flant fide of the cone defcribe

an arc. Make the length of this arc equal to the circum-

ference of the bafe. Draw two right lines from the centre

to each extremity of the arc, then the feftor comprehended

by the two radii and the arc will be the curved fuperficies

required.

Example Let A (fig. 6.) be the bafe of the cone ; B D C
the
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the elevation, which alfo reprefents a fedtion of the cone

through the axis.

On D, as a centre, with the flant fide I) C, defcribe an

arc C E. Make the arc C E equal in length to the circum-

ference of A. Join D E and D C, and the fedtor E D C
is the covering required.

Eor C E being equal to the circumference of the bafe,

when D E C is bent round the cone D B C, the llraight line

E D will meet C D, and all the points on the arc C E will

coincide in the fame plane with the bale B C, fince the fu-

perficies of the cone may be conceived to be divided into an

indefinite number of ifofceles triangles whole vertex is the

point D, and whole bales are in the bafe of the cone. The
fedtor DEC may be conceived to be divided into as many
ifofceles triangles, which, when bent round, will relpectively

coincide with thofe of the cone.

Prob. XIV.

To cover a conical ungula, the cone from which it is a

part being fuch as may be generated by the relolution of a

right-angled triangle about one of its perpendicular legs, a

feftion through the axis at right angles to the plane of the

inclined fedtion of the cone being given.

Let A B C D (Jig. 7.) be the lection given. Produce A D
and B C to meet it in E. Bifedl the vertical angle A E B
by E I, cutting A B at K. On the centre I, with a radius

A K or KB, defcribe a circle F M G N. Draw the dia-

meter F G parallel to A B. Divide the femi-circumference

F M G into any number of equal parts, Fo, 00, 00, Sec. Draw
the lines op parallel to E I, cutting A B in the points p;
the lines E/>, cutting D C in the points q; and the lines Dr,
qr, q r, &c. parallel to A B, cutting BE in the points r.

Make all the diltances Br, It, It, tt, &c. on the arc B H,
equal to To, 00, 00, &c. Draw E B, El, Er, Er, &c.
On the centre E, with the radii E r, defcribe arcs, cutting

the lines E/ in the points s. Draw the curve line C s s s, &c.

and BCLH will be the covering required : for the feftor

E B H will be the covering of the whole cone ; Hi 1 1 1, &c.
will coincide with the bafe ; the lines E t will coincide with

the lines E/>, and all the lines rs will fall upon r q.

Pkob. XV.

To cover a folid generated by the revolution of a femi-

polyg^n, the fedtion through the axis being given.

Produce any fide A B (Jig. ^.) to meet the axis produced

in C. On C a* a centre, with the radii C A and C B, de-

fcribe arcs A E and B D. Draw the radius E D C, and

A E D B will cover a part of the frullum of a cone, repre-

feuted by ABG F, as is evident from what has been faid.

Prob. XVI.

In a folid, whofe parallel fe&ions to the bafe are all fimi-

lar figures, and whofe bafe is a regular polygon, there are

given the bale and the perpendicular fedhon to find the co-

vering of one of the curved fides.

Let A BCD E (PLite III. fgs. 1, 2, and 3.) be the bafe,

FGH the perpendicular fedtion, G F its bafe, drawn from

the centre F, perpendicular to the fide A E. Divide the

curve GH into any number of equal parts G/, ii, it, ii,

&c. Draw the lines il parallel to A E, cutting F G in the

points k, and F E in the points /. Produce FG to P,

making GP equal to the arc GH, and divide G P into

the fame number of parts in the points m, as G H is

divided into the points i. Draw the lines n m n at right

angles to G P, and the lines In parallel to it; or make the

lines m n equal to / /, and through the points n draw a curve

;

then A P E will be the covering of one of the curved fuper-
ned.

If G H F be a quadrant, each edge of the covering will

ae as a part of that oi a cylindric ungula of the
fame diameter, cut at the lame inclination as the antrle

PEG. -

From what has been faid it will he eafy to conceive that
any of thele coverings mutt lit the fur face they are made for.

If the fedtion G H F be raifed upon the bafe G F until it

becomes perpendicular to the plane A B C D E, and the

coveringAPE bent round ; the points m will coincide with

thofe of /', and the lines m 11 will fall upon the lines LI.

There is another geometrical method of finding the fuper-

ficies of a folid in piano, much more convenient in practice.

The data for this method are the length of the curve of the

perpendicular fedtion ; the figure of the perpendicular fec-

tion ; one of the terms or fides of the bafe of the folid.

This rule is as follows : on the given termor fide defcrih ;.

figure iimilar to the perpendicular fedtion of the folid, the
term or fide being the bafe of the fimilar fedlion. Produce
the vertical edge of the fimilar fedlion indefinitely from the

bafe. Upon this indefinite line fet the length of the curve of
the perpendicular fedtion. Divide this line and the curve of
the fimilar fedtion both into the fame number of equal parts.

Through all thefe points draw lines parallel to the fide or
term of the bafe of the polygon, thofe of the fimilar fedtion

to cut the perpendicular fide. Take all the refpedtive

lengths of the lines, beginning with thofe next the bafe firft

of the fimilar fedtion, and fet them on the refpedtive paral-

lels in the fame order from the bafe on each fide of the line,

cutting the parallels. A curve being traced through the

points on both fides, will, with the bafe, be the boundaries

required.

This is exemplified in Jigs. 4 and c. ABC is the fimi-

lar feftion to the perpendicular one ; A B reprefenting its

bafe, B C its perpendicular, B D the length of the curve of

the perpendicular rib, A E the fide of the bafe of the folid.

The manner of delcribing thefe coverings is plain to infpec-

ti n. A BC (Jig- 4-) isfor acurveof contrary flexure; A BC
(Jig. 5.) is to anfwer a quadrant.

It may be remarked, that by whatever mode the curve of

the perpendicular fedtion is defcribed, the lame mode may be
applied to defcribe the Iimilar one ABC: if the outer edge
of the perpendicular rib be a curve of contrary flexure, as in

Jig. 6, defcribed from the fummits of equilateral triangles,

the fimilar rib A B C ( Jig. 4.) may be defcribed in the fame
manner. To find the height B C, find a fourth proportional

to the bafe, the perpendicular height of the perpendicular

rib, and the tide of the bafe of the folid : that i ;, fuppofe

FGH (Jg. 7.) to be the perpendicular rib, G H its bafe,

GF its height. Make A B to BC, (Jig. 4.) as HG to

G F ; that is, H G : G F :: A B : BC.
To demonltrate the truth of the above method, it is only

neccfTary to (hew, that if the lines ip {Jig. I.) are drawn pa-

rallel to G F, intercepted by the line H F, all the lines LI,

as they recede from G E, are proportional to the lines ip, as

they recede from G 1".

Draw H K
( Jig. 7.) perpendicular and equal to H O.

.loin K G. Make H I equal to A B (Jig. 4.), that is, equal

to half the breadth of a fide of the bafe of the folid, and join

I G. Draw L v, Miu, N.v, Oy, Pz, from the points

L, M, N, O, P, in the curve F H, parallel to G H, cutting

GP in the points v, <w,x,y, z ; and LA, MB, NC. OD,
PE, parallel to H K, cutting IG in the points V, W, X,
Y, Z ; GK in the points A, B, C, D, E; and GH in

Q, R, S, T, U. Then, becaule of the parallelograms

G v L Q, G w M R, G * N S, G v O T, and G z P U

;

GQ,
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GQ,GR,GS,G T, G U, are refpeaively equal to v L,
wM,*N,jiO,jP; and becaufe of the fimilar triangles

KHG, EUG, DTG, CSG, B RG, and A Q G, and

becaufe H K is equal to H G ; U E, T D, S C, RB, and

Q A, are refpeftively equal to U G, TG, S G, RG, and

Q G ; therefore U E, T D, S C, R B, and Q A, are re-

Ipeftively equal to z P, y O, X N, w M, and n> L. Now
HI, UZ, TY, SX, RW, and Q V, are to one another

as H K, U E, T D, S C, R B, and Q A ; therefore H I,

UZ, TY, SX, RW, and QV, are asPz, O y, N*.
M nu, and L v ; but A B, c d, ef, g h, ii, Im, [Jig. 4.)
are to one another as Pz, Oy, N.v, Mw, L.v ; therefore

111, UZ, TY, SX, RW, QV, {fig. 7.) are alfo as

A B, cd, ef, gh, i k, Im, {fig. 4.) ; but H I is equal to

A B, (./[f- 4-) ; therefore AB, c d, ef, gh, it, I m, are

equal to HI, UZ, TY, SX, RW, QV.
From what has been faid, the geometrician will foon per-

ceive that the coverings AD E {figs. 5 and 6.) are what is

called the figure of the fines.

Example.—Let ABC {fig.
8. N° 1, andfig. 9. N° 2.)

be the generating plane, AC its axis, B C its bafe, BED
half the bafe of the fohd, B/ff. . . D the curve line of the

leftion ; take the equidistances Bf,ff, ff, Sec. and on the

centre of the bafe C, defcribe arcs cutting C B, the bafe of

the feftion, in the points £ ; draw the lines g h perpendicular

to B C, cutting the curve in the points h. Make I K,
(N° 2. fig. 9.) equal to B/, ff, &c. and let the points/,

in I K, be thofe which correfpond to f, &c. (fig 9. N° 1.)

Draw perpendiculars Im to I K, equal in length togh, NG
1,

and the curve K m m . .

.

. I, being drawn, will give the

fuperficies of the prifmatic part.

STEREOMETRY, Ste^^x, formed of Apres, fohd,
and p-Tfov, meafure, that part of geometry which teaches

how to meafure folid bodies, i. e. to find the folidity or

folid content of bodies ; as globes, cylinders, cubes, veflels,

mips, &c.
The methods hereof fee under the refpeftive bodies ; as

Globe, Sphere, Cylinder, &c. See alio Gauging.
STEREOTOMY, formed from -epfo,, and TCfiv,feSioti,

is the fcience and art of cutting folids under certain fpeci-

rled conditions.

Stereotomy may be regarded as a branch of ftereo-

graphy, which is the fcience of folids in general. Mr.
Hamilton has entitled his complete body of perfpeftive,

Stereography, which perhaps would have been more pro-

perly entitled Stereotomy, as the perfpeftive reprefenta-

tion of every objeft in nature is the feftion of a pyramid or

cone of rays. But as it has not been the object of the

writers on perfpeftive to (hew the rules for finding the

feftions of folids in general, under certain fpecified con-

ditions of the cutting plane, nor of finding any other fec-

tions befides thofe of cones and pyramids, it is the exprefs

intention of this article to explain the general principles of

the fcience for any given law, by which the furface of the

lolid may be conftituted of ftraight lines, or that the fur-

face may agree with the common feftion of two planes dif-

pofed in given pofitions. And as nothing of the kind has

yet appeared, perhaps this attempt may be the more ac-

ceptable, particularly as in its principles the whole art of

dialling is included, and the mechanical arts of mafonry
and carpentry. The art of Hone-cutting, the fquaring and
cutting of timbers, and the formation of hand-rails, depend
entirely upon the feftions of folids.

Prob. I. Plate I. Fig. 1.

Given the feat, A B, of the interfeftion in fpace of two
glanes, having a given inclination, and the interfeftion,

A C, of one of them in a given plane, Y ; alfo the in-

clination of the common interfeftion of the two planes to

the plane Y ; to find the interfeftion of the other plane with

the plane Y.
Make BAD equal to the inclination of the interftftion of

the two planes : from any point D, draw D E perpen-

dicular to A D, cutting A B at E : make E B equal to

E D : draw E C perpendicular to A B : make the angle

C B F equal to the inclination of the planes, of which
the feat of their interfeftion is A B : let B F meet E C
in F ; and join A F ; then will A F be the interfeftion

required.

Or thus : Through any point E, in A B, draw C E per-

pendicular to A B : make E A D equal to the inclination

of the interfeftion : draw E D perpendicular to A D :

make E B equal to E D : join B C : make the angle C B F
equal to the inclination of the planes, which have A B for

the feat of their interfeftion : let B F meet C E in F ; and
join A F ; then will A F be the interfeftion required.

Demonfiralion. — Imagine the triangle A D E to be

turned upon A E, until it becomes perpendicular to the

plane Y : let the plane Z be turned upon C E, until E B
fall upon E D : that E B will fall upon E D is evident,

fince E B, in revolving upon E C, will always be in a plane

paffing through E perpendicular to C E ; and E D is alfo

in a plane palfing through E perpendicular to C E : and
fince E B is equal to ED, E B mull fall upon E D, and

tiie point B upon D ; and the plane A E D will be perpen-

dicular to the two planes C E A and C E B ; therefore

A D will be perpendicular to the plane C E B ; whence
it is manifeft, that C B F is in a plane perpendicular to the

common interfeftion, and is the meafure of the inclination of

the planes.

Prob. II. Fig. 2.

Given I N, the interfeftion of a plane, W, with an-

other plane, X, and their inclination, the feat, A B, in

the plane, X, of a line in fpace infilling at A, and the in-

clination of the line to the plane X ; to find the feftion

of the line in the plane W.
Through any point B, in A B, draw B S perpendicular

to I N, cutting IN at E : make the angle B E F equal

to the inclination of the plane : draw B G perpendicular

to B S : make B G the tangent of inclination to the radius

A B : draw G F parallel to B S : through A, draw any

two lines A J and A K, cutting I N at J and K : make
E S equal to E F : through S, draw V L parallel to I N :

produce B S to P : make S P equal to F G : draw P V
parallel to A K, and P L parallel to A J ; and join K V
and J L, cutting each other at a ; and a is the feftion of

the line in the plane W, as required.

For imagine the triangles B E C and C G F in the fame

plane to be turned upon B E, fo that their plane may be
perpendicular to the plane X ; then B G will be perpendi-

cular to the plane X, and the point G will fall in the line

in fpace : imagine alfo the plane W to be revolved upon
I N, until E S fall upon E F, as is evident for the fame
reafons as given in the firlt problem, and the point S will

fall upon F ; then the line V L will become parallel to the

plane. In revolving the plane W upon I N, imagine the

plane Y to revolve upon VL at the fame time, fo that

the plane Y may always continue parallel to the plane X,
then V P will continue parallel to A K, and L P parallel

to A J ; then, as in perfpeftive, X is the original plane,

W the plane of the pifture, Y the vanilhing plane, G or

P the place of the eye coinciding therewith, I N the inter-

(efting line, V L the vanilhing line, J, K, the interfefting

8 points.
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points, V L the vanifhing point, and the original line would
then be a ritual ray ; therefore, by the theory of perfpeftive,

a is the reprefentation of the point A.

Pkob. III.

The fame things being given, and the conflruftive lines

remaining as in the preceding problem, as alto the point a,

the feftion of the line in Ipace ; to find the feat of the line

in the plane W, and its inclination to the faid plane.

Draw GQ (Jig- 3.) perpendicular to E F, meeting E 1

in Q: in, KP, make ET equal to E Q, and join T a:
draw T R perpendicular to a T : make T R equal to Q G,
and join Rn ; then will Ta be the feat of the line in the

plane W, and T a R its inclination to the faid plane.

Demonfiration.—For when E S is made to coincide with

E F, as in the lad problem, the plane F C G will be per-

pendicular to the plane of the feftion W ; but the line

FC being now in the plane W, and Q G being perpen-

dicular to FC, QG will alfo be perpendicular to the plane

W : but the point G, that is R, is a point in the line

whofe feat is A B, and the point a is another point in the

line whofe feat is A B ; therefore, R and a are two points

in the line whofe feat is A B : then join a R, which will

be the part of the line in fpace on the other fide of the

plane W, and a T its feat.

Scholium.—This amounts to the fame thing as the feat

and diltance of the eye being given with refpect to the ori-

ginal plane, and the pofition of a point in the faid plane

;

to determine the feat and inclination of the vifual ray.

Prob. IV.

Two ftraight lines, AB and CD, {Jig. 4.) tending to

an inacceflible point, being given, through a given point E
to draw a third tlraight line, to tend to the fame inacceflible

point.

From any point A, in A B, draw a ftraight line, A E,
from A to the given point E, cutting CD in C ; and
through any other convenient point B, draw B F parallel

to A E, cutting C D in D : find D F, a fourth propor-

tional to A C, C E, B D, and join E F ; then will the lines

A B, CD, and E F, tend to the fame point of concoi;rte.

Scholium It fometimes happens, that a number of lines

radiate from the fame point, and that from a given point

it is required to radiate other ftraight lines, fo as to meet

the radiations given in a given ftraight line : fome or

many of thefe radiations, according to their number, will

be inacceflible ; and though they may be all found by this

problem, yet if the feveral operations are combined in one,

rr.uch trouble will be faved.

Thus, let the radiations {Jig . 5. ) be A B, A C, A D,
A E, A F, tending to the ftraight line BC ; and let a be
a given point, from which it is required to radiate other

ftraight lines to meet or tend to the fame points in B C,
with thofe drawn from A. Join A a, cutting BC in G ;

and through any convenient point C, in B C, draw FJ
parallel to A a : make C P equal to G A, and C Q in B C,
produced to 0, equal to G a : join PQ. Now let AD,
A E, meet C F in D and E : draw D m, E n, To, parallel

to P Q, cutting B at m, n, 0: make Coequal to Cm,
Cf equal to C n, CJ equal to C : draw da, ca,Ja, which
are the lines required. This might alfo be neatly effected

by the proportional compafs; but the ccntrolinead, invented

by the author of this article (Mr. P. Nicholfion), is much
preferable. It is defcribed under the article Scenoufiapiiy,
but has of late been much improved, and made to fet at

the firft time.

Example I.—Given the meridian AB [Jig. 6.) in the

plane of the horizon X, the latitude of the place, the inter*

leetion, I N, of the plane W, with the horizontal plane X,
and the inclination of the plane W, to that of the hori-

zon X ; to conftruct a dial in the plane W.
In A B, take any point, A, for the foot of the ftyle

;

then A B will be the feat of the ftyle, or of the line tend-

ing to the p'ole of the world : the latitude of the place is

its inclination. Find a the reprefentation of A, that is,

the feftion of the ftyle of the dial in the plane W, by the

fecond problem : produce A B to meet I N in D : draw D a
in the dial-plane W ; then, by the third problem, find a T,
the feat of the ftyle in the plane W, and the angle of eleva-

tion T a R : and by the firft problem, find the interfeftions,

Uu,Yj,Z(?, &c. of planes palling through the ftyle, mak-
ing angles refpeftively of 15°, 30°, 4J , Co , Sec. with the

vertical plane pafling through the meridian A B ; that is,

with the plane whofe interfeftion is T a: the inacceflible lines

are alfo found by the laft problem ; and the dial is conftrufted

as required, a T is the feat of the ftyle, whofe interfeftion

isTa; T a R its inclination ; a D is the 12 o'clock line;

and U a, Y a, Z a, &c. are the hour-lines. Another method
of finding the fub-ftyle is thus ;

produce G Q to meet P E
in H: join HA, which produce to N: draw Na the

fubftyler line.

Thus, upon one common principle, the feftions of lines,

planes, and folids may be found. The feftions of folids

are found by means of the feftions of planes : the con-

tinuation of a dial is only finding the feftions of planes,

whofe pofitions are given. This method is, perhaps, of all

others the eafielt to conlider and to conftruct.

Example 2—Given the bafe, A N Q R, (fig. 8.) of a

pyramid, in the plane X, and the whole feat, A B, of one

of its angular line", the interfeftion, I N, of the cutting

plane W, and the inclination of the planes W and X ; to

find the feftion of the pyramid.

Find the vanishing line, V L, of the plane X, and the

vanifhing points, V and L, of the lines A R, N Q, AN,
R Q : produce A R to K, N Q to M, A N to J, and

R Q to L, to meet the interfefting line I N : join K V and

M V, alto J L and LL; then anqr will be the feftion

of the pyramid in fitting upon ANQR.
Example 3.—To find the feftion cif a prifm (fig. "]•),

the fame things as before being given. Find the vanifhing

points, V and L, of the lines A J and A K, and the re-

prefentations, K V and J L, as before : draw L r parallel to

J L, and M « parallel to K V, and qnar will be the fec-

tion of the prifm required.

Plate II. fig. 3. To find the feftion of a cuncoid or

cono-cuneus, the fame things as before being given, the

bafe of the folid being a b c d e f g h.

Let Ga be the feftion of the plane, pafling through the

apex, and the centre of the bafe in the original plane, cut-

ting the bafe of the folid in a and e : divide each half on

each fide of the diameter, ae, into any number of equal

parts, as four : through the points of divifions draw lines

parallel to ae, which produce to meet the interfefting line ;

and let ae meet it in G : then having drawn another feries

of lines at right angles, alfo to meet the interfeftion, find

the vanilhing points, V and L, of each of thefe feries of

lines : join G V : from the interfefting points of the lines

parallel to a G, draw lines parallel to G V : alfo from the

interfefting points of the other feries of lines, draw lines

to the vanifhing point L ; then the figure abc dejgh, formed

by the interferons of thefe lines, will be the feftion of the

cuneoid.

Fig. 2. (hews the method of finding the feftion of a cy-

linder upon the fame general principle, only with this dif-

ference,
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ference, that having found the vanishing points V and L,
and the lines G V and H L ; one fee of lines is drawn

from the interfering points parallel to G V, and the other

let is drawn parallel to H L ; and by this means the figure

a I e defg b is the fetlion of an oblique cylinder, whofe feat

is i B.

Fig. l . (hews the feftion of a cone upon the fame general

principle, differing from Jig. 2. in this refpefl, that, in-

llead of the lines being drawn from the interfering points

parallel to G V and H L, they are drawn from the faid

points to V and L as vanifhing points, and by this means form

the fe&ion abc defgh of the cone.

In the fame manner may be found the feftion of a cone,

when the cutting plane is parallel to one of its fides, that is,

to a plane touching one of its fides, and thus giving the pa-

rabola for its fedtion ; and when the cutting plane is parallel

to any plane within the cone paffing through its apex, and

forming the fe&ion into an hyperbola.

Figs. 4, 5, 6, 7, are other methods, not differing in prin-

ciple, but in the manner of laying them down, which is very

convenient in the practice of ftereotomy.

I N is the interfering line, I P the bafe of a plane per-

pendicular to the interfericn IN, and PIE the inclin-

ation of the cutting plane : the point E is found as in the

former cafes : draw I « perpendicular to I E.
inJig. 4, i B is the feat of the axis of a cone, whofe ferion

is thus found : for the fake of limplicity, divide the bafe, or

its half, into equal parts, and draw one feries of lines per-

pendicular to I N, to meet I N, and another through the

fame points perpendicular to I P, to meet I P : from thefe

points, draw lines to D, to meet I E ; and from thefe points

in I E, draw lines parallel to i n : make I n equal to I N,
up equal NP, ny equal NQ: draw n E, p E, 17 E : fet

the fame diltances on the other fide of « on I n produced
from thole points : draw lines again to E, and the figure

abed efg h in the plane Z will be the ferion of the

cone.

In the fame manner, the ferion of a cylinder may be found

by drawing lines parallel to the middle line G, inltead of

being drawn to the point D. The truth of this method
may be conceived by railing the plane Y upon I P, fo as to

be perpendicular to the plane X ; then turning the plane Z
at a right angle with the plane Y, fo that I n will fall upon
I N, the point D will be the apex of the cone ; then,

if a fet of planes be fuppofed to paf; through the apex pa-

rallel to the interfering line, and another fet of planes to

pafs through the apex parallel to I P, and both fets through
the lame points (a, b, c, d, e, f, g, h) of the original figure ; it

will be evident that thefe planes will cut the ferional plane

by their interferions with each other in the points, a, b, c, d,

e'f'?> h
-

.

Fig. 5. is an example of this method in a right cone, in

which only one half of the ferion is (hewn.

Fig. 6. is an example in a cylinder, which only differs

from the cone in the planes being parallel. Having found the

middle line G D, and n E, as in the defcription of jig-W
from the points of ferion in I P, draw a line parallel to G D,
to cut I E : from the points of ferion in I E, draw lines

parallel to I n, cutting n E : from the points p,p, p, &c. of
ferion in n E, and upon the lines parallel to I n, make p b,

pm, equal to pb or pm: make pc,pl, each equal tope or pi:

make pd, pi, each equal to p d or p k : make pe, p i, each

equal to p e or p i : make pj, p b, each equal to p i or p h

;

then the points, a and g, the extremities of the diameter, are

the ferions of the extremities of the plane paffing through
ag, and confequently abc defg biji Im is the ferion of
the whole iiguie.

Pig. 7. (hews the ferion by the fame method, when the
cylinder is a right cylinder.

PnoB. V.

Given the plane X, the feats A, B, C,
{fig. 8.) in the

plane X, of three points on the furface of another plane
Y in fpace, and the heights of the point3 in the plane Y,
above the given plane X ; to find the interlerion of the plane
Y with the plane X.
Draw the three parallel lines AD, B F, C E, through the

points A, B, C : make A D equal to the height of the point
whofe feat is A ; BF equal to the height of the point
whofe feat is B ; and C E equal to the height of the point
whofe feat is C : join A C, and produce it to H : join D E,
and produce D E to H : draw B G parallel to A H, and
F G parallel to D H, and join G H ; then will G H be the
interferon of the plane Y upon the plane X.

Dimonfiration. — Suppofe A D perpendicular to A H,
and confequently B F perpendicular to B G ; then let the
plane A D H be raifed upon A H, until it becomes per-
pendicular to the plane X ; and at the fame time let the
plane B F G be raifed upon B G, until it becomes alfo per-
pendicular to the plane X : then, becaufe the triangle B F G
is fimilar to the triangle A D H, and fince both the planes
A D H and B F G are perpendicular to the plane X, and
their interferions A H and B G, with the plane X, are
parallel, F G will be parallel to D H ; and becaufe A D
and C E are perpendicular to A H, A D and C E will be
both perpendicular to the plane X, and for the fame reafon

B F is perpendicular to the plane X : therefore the points

A, B, C, in the plane X, are the feats of the three points

D, F, E, raifed to the plane Y ; and becaufe F G and
D H are parallel, all the points in F G and D H are in

the plane Y ; therefore the points G and H, which are

common to the plane X, and to the lines D H and F G,
are alfo in the plane Y ; and becaufe the points G and H
are common to both the planes X and Y, therefore the
ftraight line G H is common to the planes X and Y

;

whence the ftraight line GH is the interferon of the planes

X and Y.

Prob. VI.

Given the feats A, B, C, (Jig. 9.) of three points on the

curved furface of the fegment of a right cylinder in the

plane of the bafe X, and the heights of the points; to find

the ferion of the cylinder.

Find the interferon GH, as in the fifth problem; let AC
be the bafe of the plane of the fegment, which is perpen-
dicular to the plane X : draw A I and C K parallel to

G H ; and draw C L perpendicular to A I, cutting A I

in L : make L I equal to the height upon the point A,
and C K equal to the height upon the point C ; and join

I K. In the bafe ABC take any intermediate points

a, b, c, d, e ; and draw the lines af, bg, c h, di, e h, meet-

ing I K at f, g, b, i, i : through the points f, g, b, i, i,

draw fa, g b, be, id, ic, perpendicular to I K : make I A,
fa, g b, be, i d, k e, refperively equal to L A, f a, g b, h c,

id, ke: join A K, and draw the curve A abc de K, and

AabcdeK. A. will be the ferion of the cylinder, as re-

quired.

Demonjlration. — Imagining a feries of planes to pafs

through the points A, a, b, c, d, e, C, parallel to G H,
and perpendicular to the plane X of the bale ; alfo a plane

to pafs through L C perpendicular to the faid plane X ;

then all thele planes will be parallel to the axis of the cy-
linder, and the plane ftanding upon L C will be perpen-

dicular to the planes paffing through the points A, a, b, c»

d, e, C> as well as to the interferon G H. Suppofe, there-

fore,
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fore, LC and I K to meet each other in P, P will be in

the ftraight line G H ; ami if the triangle I, P I be raifed

upon L P, until its plane becomes perpendicular to the

plane of the bafe, and iuppofing the feclional plane, Y, to be

turned round I K, until its plane becomes perpendicular to

the plane of the triangle I PL. and upon the fame fide of

the triangle I P L as the bafe L A B C ; then, if the plane

A 1 K be produced, it will meet the plane of the bafe in

G H ; for the plane L P I will then be perpendicular to the

two planes LABC and L A K, and will therefore be per-

pendicular to their common interfeftion G H. Therefore,

A I K B is the feclion of a fegment of the cylinder, as cut

bv a plane paffing through three given points in the furface,

as was to be (hewn.

STEREOTYPE Printing. This art having of late

years come very much into ufe, we fhall give a fliort Jketch

of its hi/lory, predict, and advantages.

The method of printing linen and paper-hangings has

been known in the Eaft from time immemorial. Printing

on wooden blocks, which is the mode now ufed by paper.

ilainers, has been pra&ifed fifteen or fixteen hundred years in

China. According to this plan, when an author means to

print his work, he has it fairly tranferibed upon a thin and
iemi-tranfparent paper. Each leaf is then reverfed upon a

fmooth black of hard wood, upon which the engraver cuts

the characters in relief. There mud, therefore, be a feparate

block for every page. About the clofe of the 14th cen-

tury, the Italians, Germans, Flemings, and Dutch, began
about the fame time to engrave on wood and copper, but
the previous advances had been gradual. The inferiptions

in relief, upon monuments and altars, in the cloiitcrs, and
over church_ porches, ferved as models for block-printing.

The letters upon painted windows refemble thofe in the

books of images. The invention of cards was probably
an intermediate ftep ; and it has been inferred, as well from
edifts civil and ecclefialtical, as from the figures on the

cards, that thefe were firft brought into ufe about the year

1376, to amufe, it is faid, Charles V. of France. By the

fhape of the crowns, and the fceptres with the fleur-de-lis,

it has been thought they were invented by the French ;

but the names of the fuits rather imply, that they are of

Spanifh or Italian origin. At firft cards were painted, but
about the year 1400, they were printed from wooden
blocks. To this we may dire&ly trace the art of printing.

The books of images, which form the next ftep, were
printed on wooden blocks : one fide of the leaf only is im-
prefTed, and the correfponding text is placed below, or on
the fide, or proceeding from the mouth of the figure. Of
thefe fcarce books, Lambinet gives the following enumera-
tion : 1 .

" Figurse typicas veteris atque antitypicae Novi
Teftamenti," which in Germany is called the Bible of the

poor, becaufe it was originally intended as an abridgment
of the fcriptures, for thofe who could not purchafe, or who
had not leifure to read the whole. There is a copy of this

work in the Bodleian library, and another at Chrift's col-

lege, Cambridge. 2. " Hiftoria S. Joannis Evangeliftar,

ejufque vifiones evangeliftae, ejufque vifiones apocalyp-

ticse." 3. " Hiftoria feu Providentia Virginis Mariae, &c."
4. •' Ars moriendi." 5. " Ars memorandi notabilis per

figuras Evangeliftarum." 6. " Donatus, feu grammatica
in ufum fcholarum conferipta." 7. " Speculum humans
falvationis."

It is almoft certain, therefore, that from the cotton and
filk-printing of the Indians, the Chinefe block-printing,

and the books of images juft alluded to, and perhaps from
the mode of writing among the bards, who cut their poems
jUpon bars of wood, and which they call carving a book,
Vol XXXIV.

the idea of ftereotype printing is not of modern origin.
That it was prior to the art of printing by moveable type*
there can be no doubt, fince this latter mode of printing
was firll fuggefted by the Catholicon, which was printed
with wooden tablets, in a ferics, and compofed in forms.
This mode jof printing, except in China, where it is Hill

praftifed, was laid afide foon after the invention of the
common letter-prefs printing.

The hiftory of the modern ftereotype is involved in fom»
obfeurity. In the Philofophical Magazine is the following
account :

«« Above a hundred years ago, the Dutch were in

poireffion of the art of printing with folid or fixed types,
which were in every refpeft fuperior to that of Didot's
ftereotype. It may, however, be ealily underftood, that
their letters were not cut in fo elegant a manner, efpecially

when we confider the progrefs which typography has made
fince that period. Samuel and J. Leuchtmans, bookfellers
at Leyden, have ft ill in their poffeffion the forms of a
quarto bible, which were conftructed in this ingenious man-
ner. Many thoufand imprefiions were thrown off, which
are in every body's hands, and the letters are ftill good.

" The inventor of this ufeful art was J. Vander Mey, who
refided at Leyden about the end of the 1 6th century. With
the affiftance of Muller, the clergyman of the German con-
gregation there, who carefully lupcrintended the correction,

he prepared and caft the plates for the above-mentioned
bible, in 4to. This bible was publifhed likewife in folio

with large margins, ornamented with figures, the forms of
which are ftill in the hands of Elwe, a bookfeller at Am-
fterdam ; alfo an Englifh New Teftament, and Schaaf'a
Syriac Dictionary, the forms of which were melted down :

likewife a fmall Greek Teftament, in i8mo. As far as

can now be afeertained, Vander Mey printed nothing elfe in

this manner ; and the art of preparing folid blocks was loft

at his death, or at leaft was not afterwards employed."
The Dutch editor fuppofes, that the reafon why Vander
Mey's invention was dropped was, that the procefs was
too expenfive.

In the year 1781 was printed, by Mr. Nichols of London,
a pamphlet, entitled " Biographical Memoirs of William
Ged," including a particular account of his progrefs in

the art of block-printing. The Jirjl part of the pamphlet
wa3 printed from a MS. dictated by Mr. Ged juft pre-

vioufly to his death : the fecomi part was written by his

daughter, for whofe benefit the profits of the publication

were intended : the third is a copy of propofals iffued by
Ged's fon, in 1 75 1, for reviving his father's art ; and to

the whole is added Mr. More's narrative of block-printing.

It (hould feem from this publication, that in the year

1725, Mr. Ged began his fcheme of block-printing. In

1727 he entered into a contract with a perfon who had
a fmall capital, but who, alarmed at the fuppofed rifle

of lofing the little which he had, abandoned the concern,

after he had expended little more than twenty pounds.

In 1729 he entered into a more promifing partnership with

a Mr. Fenner, Mr. Thomas James, a type-founder, and
John James, an architect. Some time after a privilege \va6

obtained from the univerfity of Cambridge to print bibles

and prayer-books ; but it appears, that one of his partners

was actually averfe from the plan, and, to thwart the pro-

ject, engaged fuch people for the work as he thought mod
likely to fpoil it. One of his people who was entrufted

with the fecret, avowed, that all the books printed in

ftereotype had been purpofely made incorreft, in confe-

quence of which they were fupprefled at the univerfity, and

the plates fent to the king's printing-houfe, and from thence

to Caflon'a foundery. " After much ill ufage," fays the

Z writer
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writer m the Philofophical Magazine, " Ged, who appeara

to have been a perfon of great honelty and liinplicity, re-

turned to Edinburgh. His friends were anxious that a

fpechnen of his art fhould he publifhed, which was done

by fubfeription. His lbn James, who had hern apprenticed

to a printer, with the COnfent of his m fter fet up the form3

in the night-time, when the other compofitors were gone

homi . I ather to call the plates from, by which means

Sallull was finifhed in 1736." A copy of this work is in

Mi". Tilloch's pofl'effion, and alio a plate of one of the pages

from which it was printed. Another work was alfo printed

from plates manufactured by Mr. Ged; this was the well-

known book entitled " The Life of God in tile Soul of

Man," which has the following imprint; " Newcaftle,

printed and told by John White, from plates made by Wil-
liam Ged, goldfmith in Edinburgh, 1742."

Fifty years after the invention of plate-printing by Mr.
Ged, Mr. Tilloch tells us he made a fimilar difcovery,

without having at the time any knowledge whatever of

Ged's invention. He was aided in bringing his difcovery

into practice by Mr. Foulis printer to the univerfity of

Glafgow. They overcame every difficulty, and were able

to produce plates, the impreflions of which were as perfeCt

and handlome as thofe of the types from which they

were caft. Though we had reafon to fear, fays Mr. Til-

loch, from what we afterwards found Ged had met with,

that our efforts would experience a fimilar oppofition, we
perfevered in our objeCt, and took out patents for England
and Scotland, to fecure to ourfelves, for the ufual term,

the benefits of our invention ; for the difcovery, he adds,

was as much their own, as if nothing fimilar had been prac-

tifed before. Ged's knowledge of the art may be faid to

have died with his for/, whofe propofals for reviving it,

publifhed in 1751, not having met with encouragement, he

went to Jamaica, where he died. Owing to circumftances

of a private nature, not at all connected with the ftereotype

art, the bufinefs was laid afide after fome few volumes had

been ltereotyped and printed under the direction of Meffrs.

Tilloch and Foulis.

Some time elapfed, when M. Didot, a French printer,

applied the ftereotype art to logarithmic tables, and after-

wards to feveral of the moll popular clafiics, fuch as Virgil,

Horace, &c. and to various French publications. On this

account, the French lay claim to the invention, but furely

without even the appearance of juftice. About the year

1S00, Mr. Wilfon, a printer in London, engaged with

earl Stanhope, for the purpofe of bringing the ftereotype

art into general praCtice. His lordlhip is faid to have had
fome communications with Mr. Tilloch on the fubjeCt,

and afterwards to have received the perfonal attendance of

Mr. Foulis at his feat, at Chevening, in Kent, where the

noble earl was probably initiated into the practical part of

the operation, and for which, we have heard, he paid 700/.

as a remuneration.

After fome years application, Mr. Wilfon, who at that

time lived in the neighbourhood of Lincoln's-Inn-Fields,

but who -afterwards removed to St. Pancras, and carried on
the bufinefs on a very extenfive fcale, announced to the pub-
lic, that the genius and perfeverance of earl Stanhope had
overcome every difficulty ; and that accordingly, the various

procefles of the ftereotype art had been fo admirably con-
trived, combining the moft beautiful fimplicity, with the

moll defirable economy, the ns plus ultra of perfection,

with that of cheapnefs, as to yield encouragement to

the public for looking forward to the happy period when
an application of this valuable art to the manufacture
of books would be the means of reducing the price of all

3

ftandard works, at leaft thirty, and in many cafes forty, per
cent,

lu 1804, Mr. Wilfon offered, upon certain terms advan-
tageous to himfelf, the ftereotype art to the univerfity of
Cambridge, for their adoption and ufe in the printing of
bibles, teftaments, and prayer-books. Some differences be-

tween the fyndic3 and the printer caufed the contract to be
diflblved. Into thefe difputes it is not our bufinefs to enter;

it will be fufficient to add, that at prefent, at Oxford as well

as at Cambridge, the ftereotype art is adopted, and thou-

sands of bibles, Sec. iflue annually from their preffes, printed

011 that plan.

The practice of ftereotype printing is readily defcribed :

a page of any work is fet up in the ulual mode of printing,

( fee the article Printing,) from which a mould of plafter,

fimilar to plafter of Paris, is taken off, and from this a plate

in type metal, from which the ftereotype print is worked.
Of courfe the whole is fet up in diftinct pages, which are to

be put together in the ufual way before a fheet is worked at

prels.

It is evident, therefore, that the beautiful fpecimens of
llcivotype printing fometimes exhibited, and which have

induced many perfons to afcribe that merit to the art, does

not in reality belong to it. A ftereotype plate is a fac

fimile of the page from which it was taken, and confe-

quently cannot exceed in beauty the original type. Ste-

reotype, therefore, can give no additional beauty to

printing : this depends on the tafte of the letter-founder,

and the care of the preflmen. Thofe who produce fine

fpecimens of ftereotype printing, could alfo give others

equally good with the moveable types from which the plates

are caft.

The metal of which the plates are to be caft is a com-
pound of regulus of antimony and hard lead, or tea-chefl

lead. The general method of mixing the metal is to take

one hundred weight of regulus of antimony, and break it into

fmall pieces, feparating from it all duft and dirt, and then

add to it from five to eight hundred weight of hard lead,

according as the metal is required to be more or lefs hard.

The lead is to be melted over a flow fire, and when melted,

and the fcum taken off, the regulus is to be put in. To
every hundred weight of lead may be added a pound or two
of block-tin, but this is not neceffary.

In cafting the plates, as in every other calling, a mould
muft firft be made, fo as to form the counterpart of the ori-

ginal type. The fubftance required for this muft be of fo

delicate a texture when foft, as to be capable of receiving an

impreffion from the fined lines : and when dry, it mull be
capable of bearing the aCtion of melted metal. Thefe qua-

lities will be found in gypfum or plafter of Paris. Gypfum
in the rock, as it is called, which is the bed, is plentiful in

Nottinghamfhire. It has been obferved, that this fubftance,

when pulverized and mixed with water, foon becomes very

hard, and will bear almoft any degree of heat ; but it con-

tracts when expofedto fire, and is liable to warp. It is alfo

extremely difficult to expel the air and moifture which it

rapidly abforbs, and tenacioufly retains. Thefe arc defects

refpeCling the procefs of calling, which require to be cor-

rected by compounding it with other fubftances lefs abforb-

ing than itfelf. But whatever be added to it mult be capa-
ble of a fine furface, fo as to preferve a perfeCt polifli on
the plate to be call. The following procefs ha6 been re-

commended : didolve a quantity of common whiting in a
tub of clean water, and make it of the confiflence of what
is generally ufed in white-walhing. Mix the plafter with

this folution, and it will contract but little from the heat ;

the air and the moifture will be expelled with greater eafe,

and
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and the mould will not be fo liable to crack as the plaller

would al me.

In making a perfect mould for the page to be call, a

frame of call-iron rauft be prepared, nearly half an inch

wider and longer than the page or pages locked up in the

chafes. The frame determines the thicknefa and ftrength of

the mould, and requires to be nearly an inch deep. To this

mu it be added four cubic pieces of metal, whofe height

fhould be exactly four-fifths ol the height of the letters.

On the height of theft, the thicknefs of the ftereotype plate

depends. The pages in the chafes are now to be laid flat

upon the moulding table, and the letter, if neceflary, is to

be planed down to an even furface. In the openings of the

four corners of the page are to be placed the four pieces of

metal, on which the frame is to relt when laid over the

page.

To prevent the adhefion of the plaller, it will be necef-

fary to oil the face of the page with a foft brufh ; then take

a quantity of the white-walh into a wooden bowl, and add

to it fo much fine plafter as will make it into a thin paltc.

When reduced to an equal confiilency, apply it to the face

of the letter with a painter's brufh, fo as to till every cavity,

and then pour on the remainder of the plaller to fill the

frame. When beginning to harden, llnke off the fuper-

fluous plafter with a ftraight metal rule, and the back of the

mould will be fmooth and regular. The mould is next

to be feparated from the page, and to be dried in an

oven.

In calling the plates, the dried mould is to be laid in a pan

about two inches deep, with the face upwards, and a fmall

moveable fcrew is to be placed at each fide or end of the

pan to furnifh a prefs on the frame which contains the mould,

and prevent the rifing up, and the metal is applied over the

mould in the pan, and carried to the oven, in which it fhould

remain from one to two hours, to acquire an equal degree of

heat ; for on the principle of equal temperature between the

metal and moulds, the fuccefs of the operation wholly de-

pends. And unlefs the oven be kept fufficiently hot to raife

the temperature of the moulds to that of the melted metal,

the experiment cannot fucceed.

Such is the finenefs of the compofition of the moulds, and

fuch the accuracy of the procefs, that plates may be call from

the fined engravings as perfect as the copper-plate itfelf,

and might be worked in the fame manner, could it be cleaned

after each operation with the fame facility, and if the metal

did not difcolour the paper. Wood-cuts, ornaments, &c.

are caft in the fame manner, perfectly correft. The art has

alfo been applied to the printing of mufic.

When the pages are returned from the foundery, they

require to be thoroughly cleaned ; for if the oil be fuffered

to remain on the letter, it will not only be difagreeable to

diftnbute and compofe, but the dirt which adheres to it will

fpoil the next mould to be made from it ; hence it is necef-

fary that the letter be thoroughly cleaned with boiling water

and a brufh, which increafes the expences attached to this

art very confiderably.

After a plate has been caft, a few fmall imperfections will

frequently be difcovered j fuch as that the eye of the e, or

fimilar letters, may have been full of dirt when the mould has

been taken ; of courfe the plate will exhibit thofe parts filled

with metal, which now require to be correfted. A workman,

called a picker, takes the plate, and after clearing it of all

fuperfluous metal, pulls a proof, marks the defe&s, and

proceeds to make the reqiufite alterations in a manner that

will now be eafily underftood. If, in the courfe of the work,

any damage be done to the plate, or any letter or word be

broken, the picker cuti it out, and inferti in it* place a

moveable type. This is very practicable, and only requires
the letters to be cut fquare, fo that the type may exactly
fit the plaee. In this way a letter, a word, or even a line,

m.'\ be taken out and corrected without injuring the plate.

The plate is now ready for the prefs, and may be laid on
block , and.(aliened down with a flip of brafs and a fcrew.
With refpedl to the advantages to be obtained by the

ftereotype over the common mode of printing, it maybe
obferved, that the calculations of Mr. Wilfon, already re-
ferred to, of an actual faving of 30 or 40 per cent, feem to
have been much over-rated. Mr. Brightly, who praftifed
the method of ftereotype for fome years, having made fe-

vcral ellimates, and being himfelf a printer as well as pub-
lifher, could have no inducement to give an exaggerated
flatement on either fide of the queftion, feems to doubt if

there be any faving whatever by the new procefs. Among
others, he has given the eltimate of the expences of a work
printed in both ways, equal to twenty flieets oCtavo, of which
1000 copies are fold annually. Here he aflumes, that in the
common mode, the 4000 copies muft be worked at once, but
according to the ftereotype plan, 500 copies are to be
worked every fix months, to fave the interell of money.
Suppofing the paper in both cafes to be thirty fhillings per
ream, the calculation is as follows

:

Price of Common Printing.

Compofition

Reading
Prefs-work

Other expences and profits

One hundred and fixty reams of paper

Intereft of money for the firft half year
Ditto for the fecond half year

Ditto for the third half year

Ditto for the fourth half year -

Ditto for the fifth half year

Ditto for the fixth half year

Ditto for the feventh half year -

Ditto for the eighth half year -

Price of Stereotype.

Compofition, allowing one-fifth extra (fee above) 16 16 o
Reading - - - - 3 10 O
Prefs-work for five hundred copies, fourth extra 3 it o

Other expences and profits

Cafting plates

Twenty reams of paper

£ s. d.

H
3 10

24

4' 10

20 15

62
<i

240

302 5
7 1

1

6 12 *\

5 •3 3

4 H 4*
3 15 6
2 16 H
1 >7 9

18 io£

336 4 6

Intereft for fix months

24
12

1

1

a

6

36
5°

2

86

3°

2 6

c

116
2

2

18

6
6

z»
Carryover 119 1 o>
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£ s. d.

Brought forward - - 119 i o
Cod of the firft five hundred, fecond, and!

of each fubfequent five hundred, will be > 267 16 9
38l.5t.3J. - - - J

Common printing

386 17 9
33<5 4 6

Balance againft (lercotypc, after four years 50 13 3

The next edition of four thoufand copies 7 r r

by common printing will cott as before j
'•' ^

Ditto on ltereotype eight times 38/. 51. 3d. 306 2 o

Balance in favour of ftereotype in the 1

fecond edition - - - f
30

Hence it appear?, that it will require more than ten years

to clear the expence of the plates only, and after that it will

yield a profit of 30/. 2s. 6c/. on every fubfequent edition of

4000 copies.

From the foregoing eilimate, and feveral others given by

the fame author, which are not more favourable to the new
mode of printing, other advantages mult be looked for than

thofe which refult from pecuniary favings ; but new difco-

veries may render the procefs more economical than it is at

prefent : thus, if the pages could be call fo true, that they

might go to prefs, and be worked with the fame eafe and

expence as moveable types ; and if a fubtlitute could be

found for oiling and brufhing the pages fo as not to wear

the type, or increafe the labour of the compofitor, more de-

cided advantages would refult from the introduction of lte-

reotype : fuch as the following.

1 ft. On books publifhed in parts or numbers. Purchafers

frequently take in the early parts and leave off, by which the

fets become broken and uneven, and a great lofs is incurred

by the wafte of paper. This might be prevented by ltereo-

type, which fo remarkably facilitates the perfecting any

parts or numbers that are found deficient.

2dly. On new books of doubtful fale. The plan of calling

plates would not involve an expence of more than fixpence

for an octavo page, befides the metal, which will (till retain

its value. So that a hundred, or a lefs number of copies,

might be (truck off to afcertain the opinion of the public.

If it did not fell, the lofs on a work of 20 fheets would not

be more than about 8/., befides the compolition ; but if 500,
or 750 copies were printed in the common way, and not fold,

the lofs would be from 30/. to 40/.

3dly. The principal advantage is unqueftionably on ftock

books, whether bibles, prayer-books, or fchool-books, par-

ticularly works of arithmetic, and other branches of mathe-

matics. Thefe, by means of the ltereotype, may be brought

to perfect accuracy ; and having once attained to that ftand-

ard, may be kept fo without* he poflibility of deviation : for

this excellence, the public would not grudge even an extra

price.

STEREOXYLON, in Botany, from r^to?, hard and
/olid, and fiAov, wood, a name given by Ruiz and Pavon in

their Flora Peruviana, to the genus which had long before

been called by Linnsus Escallonia, (fee that article,) in

honour of one of their dillinguifhed botanical countrymen.

Of this prior appropriation of the genus, they feem not to

have been aware. Poiret, however, in Lamarck's Diction-

ary, v. 7. 434, has followed their error, and defcribed eleven

fpecies of the genus in queftion, all natives of Peru or Chili,

in cold, moift, fhady, fometimes very elevated, filiations.

Their habit is fhrubby ; their /eaves fimple, more or lefs oval
or obovate, finely or coarfely fcrrated

; J/oiuers white or red,

fometimes fragrant ; young branches, and buds, often refi-

nous, aromatic, or bitter.

STERILE Lands, in /Igriculture, thofe forti which are
unproductive in confequence of their particular nature and
qualities ; or which contain only Imall portions of nutrient

foluble matters in their compofitions.

In the examination of the conltituent parts or matters of
fterile lands, in the intention of ameliorating and improving
them in regard to their fertility, any fort of component ma-
terial, which is known as a caufe of barrennefs or unproduc-
tivenefs, fhould be well and carefully attended to and con-
fidered ; and if the whole of their compofition can be nicely

compared with that of fome good and productive lands, in

nearly the fame fituation and vicinity, the differences in

the component fubitances of them may, in different in-

flances, point out the moll proper and ready methods of im-
proving them.

Where lands of this fort become fo in confequence of
their too Itiff clayey nature, they may be improved and
brought into a productive fituation by the ufe and appli-

cation of fandy, earthy, calcareous, marly, and other limi-

lar matters. Where lands are deficient in fertility, on ac-
count of their abounding too much in calcareous matter,
they may be greatly improved and rendered more fruitful by
the putting of fandy or clayey materials upon them. Where
lands are unproductive, in confequence of abounding too
much in fandy matters, they may be improved in their tex-
ture and other qualities, as well as rendered more capable of
producing good crops, by the applying clay, clayey marie,

and earthy vegetable materials to them. The application of
peaty or turfy matters over the furfaces of light burning
fandy lands, has been found to be attended with immediate
and permanent good effects in many inftances. Where lands

are fterile in their nature, from containing too great quanti-

ties of ferruginous, ochry, or faline, irony, and acid matters

in their compofitions, they may be greatly benefited in their

produdtivenefsbythe ufeof quicklime in fuitable proportions.

In lands of otherwife good qualities and textures, which were
infertile from containing too large proportions of the ful-

phate of iron, it has been found that they have been rendered

productive, by having quicklime laid over the furfaces of
them, as that fubftance has the property of converting this

fort of fulphate or vitriolated iron into a manure, which
ferves as the food of the plants upon them.

Where lands become infertile from the deficiency of earthy,
vegetable, or animal matters, the obvious means of removing
it is the free ufe of fuitable fubltances of the manure kind
in proper proportions. Where the excefs of vegetable or
other fuch matters caufes improprieties in the growths of
the crops, it is capable of being reduced readily by the prac-

tice of burning, or of being altered and improved by the
fuitable application of proper earthy materials of different

kinds.

Where boggy, peaty, moory, or marfiiy lands are to be
improved in their fertility and produdtivenefs, the firll fteps

to be taken for the purpofe are moltly thofe of properly in-

clofing and drawing off the fuperabundant moifture or wet-
nefs, both of which greatly contribute to thefe ends ; and the
latter promotes the growth of all forts of nourifhing kinds
of plants, by the removal of injurious ftagnant moifture.

Some foft black peaty kinds of land, which have undergone
this lad operation, are not unfrequently rendered fertile and
productive, merely by the application of fandy or clayey
matters over their furfaces in due proportions ; and repeat-

ing them as there may be a neceffity. Where fuch peaty

lands
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lands arc of a four acid nature and quality, or contain fer-

ruginous, ochry, and laline matters, the ufc of lime, or other

calcareous materials in fufficient quantities, is lndifpenfably

nccelfary for bringing them into a proper Hate of culture,

and for rendering them productive, eithei in the arable or

grafs Rate. Wlien tliey abound with ligneous matters, and

different coarfe vegetable products, which prevent their being

made productive, thev are to be removed or reduced by

burning the fuperfiei.il parts; in which lilt cafe, the afhea

thu3 afforded may fupply earthy materials fuited to the

improvement of the texture and other qualities of Inch

lands.

In (hort, in this bufinefs the farmer fhould conlt.antly fol-

low, as much as he polliblv can, the lefIons and methods held

out to him by nature, in her means of improving different

lands of this fort ; 3nd the refult of his labours will be the

rendering them permanently more beneficial by their in-

creafed fertility ; by their requiring lefs in drelfings

afterwards ; and by the value of the lands being for ever after

greatly augmented.

The particular nature and caufes of fterility in lands,

have been Rated and explained in fpcaking of foils. See

Soil.

STERILITY, formed homjlerililas, of Jlerllu, barren,

the quality of a thing that is barren ; in oppofition to

fecundity.

Sterility was held a grievous affliction by the wives of the

ancient patriarchs. Nature has annexed fterility to all mon-
flrous productions, that the creation might not degenerate.

Hence the fterility of mules, &c.

Women frequently become Iterile after a mifcarriage, or

a difficult labour, by reafon the uterus, or fome other of the

genital parts, are injured thereby.

STERIPHA, in Botany, fo named by Dr. Solander

from CE?i$£>f, in allufion, perhaps, to the mean and dry integu-

ment of its fruit, which, though at firlt fight refembling a

berry, proves unprofitable, in that refpeft, to the gatherer.

— Gsertn. v. 2. 81. t. 9+.— Clafs and order, Pmtandr'ui

Digynia.

This is no other than Dichondka of Forfter. (See that

article.) Garrtner fpeaks of it as a very diitinft and Angu-

lar genus, having the habit of Sibthorpia europea, but in the

number of its parts of fructification, nearly agreeing with

Schrcbera. Now it happens that the Schkebera alluded

to is, as we have faid in its proper place, merely a Cufcuta,

growing on a Myrica. Whether Solander or Gartner made

this allulion to it, they could only have in view its artificial

characters and place in the Linnsan fyftem, for the plant

itfelf was, at that time, unknown to them.

STER1S, a Linnxan name, of whole meaning or appli-

cation we have no information ; nor is it a matter of any

confequence, the plant which bears this name, S.javana,

Linn. Mant. 8. and 54, being the fame with Nama zeylanica,

Linn. Sp. PI. 327, and in fa£t a fpecies of Hvdrolea.
See that article ; fp. 4.

STERKEL, J. F. X. Abate, in Biography, firit chapel-

malter to the elector of Mentz, was born at Wurtzburg in

1743, went 'nto *ta'y at tne ex
P'*

nce of his patron in 17X1,

where he chiefly refided at Rome and Naples, in which cities

he was much elteemed for his amiable character. He formed

his ftyle on the tafte of the Italian fchool, to which he has

conflantly adhered.

Befides many compofitions for the harpfichord and piano

forte., which he produced in Italy, he compofed at Naples

the opera of " Farnace."

In 1782 he returned to Germany, and the next year

publifhed at Vienna, we think his belt and molt pleafing work,
" Six Sonatas for the Piano Forte or Harpfichord, accom.

panied by a Violin and Violoncello obligati, dedicated to his

moll eminent Highncls the Elector of Mayence. Op.
XVII." Thefe fonatae, when well accompanied, are ex-

tremely intending and amuling. The abbe Sterkel there, a9

in all his compofitions for keyed inltrument-, has manifefted

that he did not vifit Italy unprofitably ; his productions,

though not very laboured or learned, are full of fpirit, talle,

and pleafing paffages ; and he has not only collected all the

vocal flowers of the greateft opera-lingers of the prefent

times, but fcattered them liberally through his works. His
violin accompaniments generally confilt of paffages of effeft,

and fuch as give importance to the player. Indeed his pieces,

though not very original, are lefs tinctured with Bachifm,

or Haydnifm, than thofe of his countrymen who have not

vifited Italy ; and though lefs folid, and lefs his own pro-

perty than thofe of many modern coin pofers, yet they are more
eafy to execute, and more intelligible to unlearned readers.

We have been affured by fome of his fcholars, that he played

on the clavichord and piano forte, with fuch tafte, cxpreffion,

and chiaro-fcuro, as few performers, except Emanuel Bach,
ever arrived at.

STERLING, a term frequent in the Englifh commerce.

A pound, (hilling, or penny fterlin<j, fignifies as much as a

pound, (lulling, or penny, of lawful money of England, as

fettled by public authority.

Antiquaries and critics are greatly divided as to the origin

of the word fterling. Buchanan fetches it from the caflle of

Striveling, or Stirling, in Scotland, where a fmall coin was
anciently (truck ; that in time, according to him, came to

give name to all the red. Camden derives the word from

eafterling, or efterling ; obferving, that in the reign of king

Richard I. money coined in the ealt parts of Germany
begun to be of efpecial requefl in England by reafon of its

purity, and was called eafterling money, as all the inhabitants

of thofe parts were called eaflerlings ; fome of whom, (killed

in coinage, were foon after, viz. in the reign of king John,

fent for over to perfect the Englilh money, or reduce it to its

due finenefs, which was thence forwards denominated from

them, (lerling, for caderling, orelterling : not, fays Camden,
from Striveling in Scotland, nor from Jhlla, a ltar, which (ome

dream to have been coined upon it ; for in old deeds, the

Englifh fpecies arc always called nummi eajlerlivgi, which im-

plied as much as good and lawful money, &c. Clarke, in his

Connexion of the Roman, Saxon, &c. Coins, p. 80. obferves,

that the Saxon or Englifh pound was called the pound fter-

ling, becaufe their ancedors brought it from the mod eadern

parts of Europe, the fhorcs of the Enxine ; and that they

called it libra ejlcrlingurum, the pound efterling or fterling,

to didinguifh it from the Roman pound, which, to preferve

the fame didinition, was called libra occidua, or the wedern
pound. Somner, again, derive? the word from the Saxon

Jleore, a rule or ftandard ; intimating, that this, as to weight

and finenefs, was to be the common ftandard of all current

money.
In Stow, and fome other of our ancient writers, derling,

or eafterling, is alfo ufed for a certain coin, in value amount-

ing nearly to our filver penny ; and on fome occafions we
find the fame word fterling ufed in the general for a piece of

money, it being obfervable, that for a good while together,

there was no other coin but pennies, with which fterhngs or

eafterhngs were become fynonimous : much as, among the

ancients, the words denarius and nummus were ufed.

Sterling, in Geography, a plantation in Kennebec county,

and
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and ftate of Maine, N W. of Hallowell.—Alfo, a townfhip

of Connecticut, in Windham con ity, 44 miles E. of Hart-
ford ; containing 1 101 inhabitants.—Alfo, a townfhip of

Fr;<nklin Vermont, containing 122 inhabitants.

—

Alfo, a town of Worceller county, in Mad'achufet:

corporated in 1781, and containing 1472 inhabitants ; 62
miles N.E. from Worcefter.

STERLINGVILLE, a poll-town in Granville county,

North Carolina ; 267 miles from Wafhington.

STERLITAMATZK, a town of Ruflia, in the go-
vernment of Upha. N. lat. J4 40'. E. long. 55 ,4'.

STERN of a Ship, denotes her posterior face ; or that

part which is prefentcd to the view of a fpe&ator, placed

on the continuation of the keel behind. It is terminated

above by the taffarel, and below by the counters : it is

limited on the fides by the quarter-pieces ; and the inter-

mediate fpace comprehends the galleries and windows of
the different cabins.

Stern, among Hunters, is the tail of a wolf, or a grey-

hound.

STERN-Chafe. See Chase.
Ster^-Po/I, aboard a Ship, fome faftenings of ropes, &c.

behind the Item of a fhip, to which a cable or hawfer may
be brought or fixed, in order to hold her ftcrn to a wharf,

&c.
• Stern-Frame, in Ship- Building, the ftrong frame of

timber, compofed of the (tern-poll, tranfoms, and fafhion-

pieces, which forms the bafis of the whole Kern.

Steru-Ladders are made of rope and tree-nails, and hang
over the (tern of (hips, to come on board by in very rough
weather.

Sterx-MoJI, in Sea Language, ufually denotes that part

of a fleet of fh'ps which is in the rear, or farthelt a-(tern,

as oppofed ta head-mojl.

Stern-Po/?, in a Ship, a great timber let into the keel at

the (tern of a (hip, fomewhat Hoping, into which are fallened

the after-planks ; and on this poll, by its pintle and gud-
geons, hangs the rudder.

It is ufually marked, like the Jletn. (which fee,) with a

fcale of feet from the keel upwa-ds, in order to afcertain

the draught of water at that part of the veflel. Tne dif-

ficulty of procuring a (tern-pod of fufficient breadth 111 one

piece, has introduced the practice of fixing an additional

piece behind it, which is Itrongly bolted to the former.

The hinges, which fupport the rudder, are accordingly

fixed to this latter, which is alfo tenoned into the ke"l, and
denominated the back of the pod. It is half the breadth

of the (tern-po't at the keel, but diminishes gradually to-

wards the upper end, where it is one-third narrower.

The (tern-pod is (trongly attached to the keel by a knee,

of which one branch extends along the keel, being fcarfed

and bolted to the dead-wood, and fore-locked under the

keel, while the other branch inclines upwards, and cor-

refponds with the infide or fore-part of the (tern-polt, to

which it is alfo bolted in the fame manner. Falconer.

Stern-Sheets, that part of a boat which is contained

between the (tern and the aftmoft, or hindmolt feat of the

rowers. It is generally furnifhed with benches to accom-
modate the paffengers. Falconer.

Stern-Wav, in Sea Language, the movement by which a

fhip retreats, or falls backward, with her ftern foremoit.

Stern- Way, To make. See Make.
STERNA, the Tern, ill Ornithology, a genus of birds of

the order Anferes, of which the generic charafter is : Bill

fubulate, ftraightifh, pointed, a little compreffed, without

teeth; nodrils linear; tongue pointed ; wings very long; tail

molllv forked. Tv. .ume-
rated by Gmelin : they are modly inhabitants of the ocean,

and fr '1 onfUhes. Man) of tl . .. fliores of
large lakes and rivers. Four of the fpecies are common
to our own country. They breed among (mall tufl

rufhes, and lay three or tour eggs of a dull olive colour,

(potted with black. The birds belonging 1 this genus are

at all times clamorous and gregarious, but more particu-

larly in the fpring of the year, during the time of nettling.

At this period they aflemble in large flocks, and their

activity feems greatly increafed, for they repeat with eager-

their (harp piercing notes fo inceflandy, that perfons

cannot approach the place where they breed without being

almoft dunned with their nolle. With us the terns are

migratory, leaving our fhores regularly on the approach of

winter.

Species.

Caspia. The Cafpian tern has its body above of a

plumbeous. aili ; beneath and neck white ; the bill is fcarlet

;

the frontlet and legs are black. It is found, as its fpecific

name denotes, on the Cafpian fea, and is nearly two feet in

length. It frequents the fea-fhores and banks ; feeds on
fmall fifh and fea-infefts, hovering over the water, and
fuddenly darting into it for its prey. The bill is red

;

irides dufky ; tail fhort, forked ; quill-feathers tipt with

bl ick ; the legs are browidi. There are three varieties :

I. Crown black, fpotted with white ; tail-feathers with

brown bars. It inhabits Bombay, and is twenty-one in* hes

long : its bill is red ; and legs black. 2. Crown black ;

hind-head fub-creded ; outer tail-feathers white from the

middle to the tip ; the bill is yellowifh ; and the legs

black. It inhabits China, and the Sandwich iflands.

3. The bill in this is white ; frontlet varied black and
white ; ears black ; back and wings cinereous ;

quill and
tad-feathers tipt with black.

Cayanensis ; Cayenne Tern. Cinereous ; the feathers

edged with reddifii ; beneath they are white ; the hind-head

is black. It inhabits Cayenne, and is fixteen inches long.

Suuinamensis ; Surinam Tern. Bill, head, neck, and
breaft, black ; back, wings, and tail, cinereous ; belly

whitidi ; legs red. It inhabits Surinam, and is about
fifteen inches long.

Fuliginosa ; Sooty Tern. Black ; beneath, cheeks,

front, and (hafts of the quill and tail-feathers, white. It

inhabits the Atlantic and Antarctic feas, and is fixteen inches

long. The bill and legs are white ; the eggs yellowifh,

with brown and violet fpots ; outer tail-feathers white,

except at the tip.

Africana ; African Tern. White; bill and legs

black ; crown, wings, and tip of the tail, fpotted. It is an

African bird, and is about the fize of the S. fuliginofa.

The crown is fpotted with black, the wings with brown,

and the tail with white
;

quill-feathers blueifh-afh.

Stolida ; Noddy. Body black ; front whitifh ; eye-

brows black ; bill and legs black ; the hind-head is cine-

reous. It is fifteen inches long ; found chiefly within the

tropics ; is clamorous ; feldom goes far from more, and

always reds at night. It builds on rocks ; and its eggs

are excellent food.

Philippina; Philippine Tern. Claret-grey; cap white;

band through the eyes, wings, tail, bill, and legs, black.

It is found on the fhores of the Philippine iflands ; and is

about twice as large as the common fwallow.

Simplex ; Simple Tern. Above plumbeous ; beneath,

erown,
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crown, greater and middle wing-coverts, white ; band be-

hind the ears and quill-feathers black. A variety

the bill and lege black. It inhabits Cayenne; and is

fifteen inches long* The bill and legs are red ; fome of

the wing-coverts edged with brown.

Nilo ryptianTern. Cinereous; beneath white ;

head and neck with blackilh iputs ; orbits black, dotted

with white. It inhabits Egypt ; and is above the fize oj

a common dove. The bill is black ; and the legs of a

flefli colour.

~Canti.ua; Sandwich Tern. White; back and wings

hoary ; cap black ; front with white fpots
;

quill-feathers

blackilh, with a white (haft. The bill is black, but ycl-

R at the tip ; the legs are black ; wings longer than

the tail ; the egg is of an olive-brown, with purplifh and

crowded fpots : it is full eighteen inches long, and is found

on the Kentilh coall, generally appearing about Romney
in the middle of April, and leaving the country in Sep-

tember. It is rat iier common at Sandwich, where it was
firlt noticed by Mr. Boys. There are two varieties of this

fpecies : i. Tail hardly forked; body variegated; ears

with a black fpot. 2. Above black, varied with paler

colours ; beneath white ; tail forked ; bill and legs black.

This lait is found in Finland.

Hirundo; Common, or Greater Tern. The two
outer tail-feathers are half black and half white. There is

a variety that has black legs ; outer tail-feathers entirely

white. The greater tern is about thirteen inches from the

tip of the bill to that of the toes ; its breadth, when the

wings are fpread, is about two feet. It is of a /lender but

jit form, which is increaled by the beautiful plumage
with which it is adorned. The back is covered with a grey

mantle ; the bread is of pure white, elegantly contralled

with a large black fpot upon the crown of the head, re-

fembling a hat ; the bill and legs are red. Early in the

fpring this fpecies arrives on our own coalts, and fometimes

is feen a cor.fiderable way from the (bore, in the interior

parts of the country, hovering about the lakes and rivers.

They are obferved by failors during the whole pailage from

Britain to Madeira. They are the mofl active timers of all

the aquatic tribes ; inflantaneoufly darting upon the prey

which they obferve from a great height in the air. After
having dived and caught the booty, they as fuddenly rile

again to their former elevation.

The action of the ilomach which this tribe exhibits is

amazingly powerful ; the fifti being fo completely digelted

in an hour, that they are ready to fwallow a new meal.

Thofe parts of the food that are nearett the bottom of the

ftomach are diflolved, and make way for the reft, which
foon undergoes the fame procefs.

Immediately after the arrival of this fpecies of the tern,

the pairing feafon commences ; during which each female

choofes a warm bed of fand, where fhe depofits three eggs,

of a fize far fuperior to what might be expected from a

bird of her dinienCons. The eggs of the tern are of dif-

ferent colours, fome grey, others brown, and fome of a

greenifh hue. The manner in which their eggs arc hatched

is as lingular as their external appearance, for it is accom-

plifhed chiefly by the heat of the fun. If the weather be

dry and warm, the female feldom hatches by day, but re-

fumes her maternal functions regularly about the time that

the influence of the fun begins to decreafe.

The young are not all protruded at the fame time, but

in the order in which the eggs were laid; and at the interval

of a day between each of the three birds. The young

terns are no fooner protruded from the fhell, than they

the nifl, and follow the parent bird, who fgpi

them with linall morlcb of the lilli upon which they lliem-

lelves feed. Dining the wh lie period of incubation, tin

parent birds dilplay great folii ln:ir

- and their young. Should a perfon at llns period
approach their in-:!, both parent-, dart down from the air,

and flutter a"bout him, uttering all the while the molt
piercing Icreams, expreffive at once of their fear, anxiety,

and rage. Tl
1 ceafe ; the young

foon become capable of pecking their own food when pro-
vided for them. For a few days they are fed by the mother's
bill; afterward, whal I >od the parents provide, they be-
llow without even alighting upon the [round, Fond of
indulging in their aerial excurfions, they drop down the
food upon their young, that are waiting below to re-

ceive it.

Terns are provided with very large wings, and from this

very circumllance the young are not foon able to fly, •!

wings not being ftrong enough to accommodate them for
flight. In this circumttance they reiemblc the fwallow,

which remains longer in the nell than any bird of its fize,

and leaves it more completely feathered. During this

period of nonage, the parent terns continue to fhower down
plentiful fupplies of food to their young, who at a very
early period begin to dilputc for their prey, difplaying that
iniaiiable gluttony which characterizes their race. The
colour of the firlt plumage is a whitifh-grey ; the true

colour is not obtained till after the lirit moulting.
Pan \, i:\-is; Panayan Tern. Beneath white; crown

fpotted with black ; wings and tail brown ; beneath paler.

This fpecies inhabits Panay, and is the fize of the lalt.

The bill and legs black.

Cinekea ; Cinereous Tern. This fpecies is cinereous
;

the head and chin are black ; the lower tail-coverts and
upper edge of the wings white. It inhabits Italy, and is

thirteen inches long. The bill is black ; legs red ; chin
fometimes fpotted with white.

Alba ; White Tern. Entirely white ; the bill and
legs white. It inhabits the Cape of Good Hope.
OBSCURA ; Brown Tern. Above brown, beneath white;

head black ; wings variegated with brown and cinereous.

This is probably the young bird of a former fpecies.

Nigra ; Black-headed Tern. Body hoary ; head and
bill black ; legs red. It inhabits Europe ; and is a very

fmall bird.

Australis; Southern Tern. Cinereous; beneath grey
;

front yellowifh-white ; the quill-feathers are white. It

inhabits the Nativity iflands ; and is from feven to nine

inches long. The bill is black ; the legs blackilh ; and
the connecting membrane tawny.

Sinensis ; Chinefe Tern. White ; back, wings, and
tail, cinereous ; crown with a black band reaching as far as

the nape. It inhabits China ; and is about eight inches

long. The bill is black ; the legs tawny.

Mj is; Hooded Tern. Head and neck black ;

back blackilh, hoary ; wings cinereous ; front, body be-

neath, and tail, white. It inhabits Ruflia and Siberia; and
is about nine inches long. The bill is yellow, and red at

the bale ; the legs are "f a tine faffron colour.

* MlNUTA ; Leffer Tern. Body white ; back hoary
;

front and eye-browa white. [| ie fo nd in divers parts of

Europe and America ; and is the lize of the lall.

Striata ; Striated Tern. White ; hind-head and nape
black ; body above and wings with tranfverfe black ftreaks.

It inhabits Zealand. The bill is black; the legs are of a

lead colour.

Vit.
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Vittata ; Wreathed Tern. Cinereous ; crown black ;

{unrounded with white ; the rump, vent, and tail, are white ;

the bill is red ; and legs tawny. A variety has a cinereous

tail, with white (hafts. It is found in Nativity ifland.

Spadicea ; Brown Tern. Reddifh-brown ; vent white ;

bill and claws black ; tail and quill-feathers dufky ; the

fecondaries tipt with white. It inhabits Cayenne, and is

fifteen inches long.

Fuscata; Dufky Tern. Body blackifh, without fpots;

bill brown, and legs red. It is found in the ifland of Hif-

paniola.

* Fissipes. Black ; back cinereous ; belly white ; legs

reddifh. It inhabits in different parts of Europe and

America ; and is about ten inches long.

STERNATIA, in Geography, a town of Naples, in

the province of Otranto ; 10 miles E.N.E. of Nardo.

STERNBERG, a town of Bohemia, in the circle of

Kaurzim ; 10 miles S. of Kaurzim.—Alfo, a county of

Weltphalia, which takes its naine from an old citadel ; 10

miles E.N.E. of Lemgow.—Alfo, a town of Moravia, in

the circle of Olmutz ; 9 miles N.N.E. of Olmutz. N. lat.

49 40'. E. long. 17° 13'.—Alfo, a town of the duchy

of Wurzburg ; 6 miles E. of Lauringen.—Alfo, a town

of Brandenburg, in the New Mark ; 24 miles S.E. of

Cuftrin. N. lat. 52 23'. E. long. 15 17'.—Alfo, a

town of the duchy of Meckleuburg, fituated on a lake
;

16 miles S.E. of Wifmar.

STERNE, LauREN£E, in Biography, the fon of Roger
Sterne, a lieutenant in the army, and grandfon of Sterne,

archbilhop of York, was born at Clonmell, in Ireland, in

November 17 13, put to fchool at Halifax in 1722, and

entered at Jefus college, Cambridge, in 1732, with a view

to the church. After he had taken orders, he was prefented

to the living of Sutton, in Yorkshire, through the intereft

of his uncle, Dr. Sterne, prebendary of York. In 174

1

he was married, and by the fame uncle's intereft obtained

a prebend in York cathedral. By means of his wife he be-

came poffefied of the living of Stillington, where, and alfo at

Sutton, the place of his refidence, he performed duty for nearly

twenty years. During this time, as he informs us, he

amufed himfelf with books, painting, fiddling, and mooting.

About this time, the only production of his pen was a little

piece entitled " The Hiitory of a Watch-Coat," printed,

but not publifhed, about 1738, defcribing with humour

fome fquabbles among the dignitaries of York, after the

manner of Swift. In 17J9 appeared two volumes of his

" Life and Opinions of Triftram Shandy," a kind of pecu-

liar novel, which was much read, and generally admired.

Some commended and fome cenfured it. However, it fecured

profit to himfelf, as it was bought by the bookfellers, and

as it was the means of procuring for him the prefentation of

the curacy of Coxwould. Several volumes appeared in

fuccefiion, andthelaft, or 9th, in 1766. This is an eccen-

tric performance, formed upon the idea of a kind of felf-

taught philofopher, in the perfon of an elderly country

gentleman, full of odd and fingular notions, which he dis-

plays chiefly in the plan he forms for the education of an

only fon, commencing from, or rather before, his birth.

The work is original in its compofition and ilyle ; and

abounds with a variety of characters, obfervations, and ex-

quifite touches of the pathetic, intermixed with a fuflicient

quantity of the indelicate and indecorous. It was new in

its plan and execution, and though it has been often imitated,

nothing itriAly refembling it has yet appeared. To fay

jnore about it is allogether needlefs ; and to vindicate the

confiftency of the charafter of a clergyman with fuch a

work would be an abfurd attempt. In 1768 our author
publifhed another work, entitled " Sentimental Journey,"
in 2 vols. i2mo., which exceeded the former publication in

popularity. With regard to purity and decorum, it is

chargeable with the fame, though perhaps not with equal,

blemifhes with the former. In 1760, availing himfelf of his

fame, he publifhed two volumes of " Sermons of Mr. Yorick,"
and two more in 1766. Sterne had long contended with a

tendency to pulmonary confumption, which at length be-
came a confirmed difeafe, and terminated his life in March
1768. He left a widow and a daughter. The latter married
a French gentleman, and publifhed, in 177J, a collection of
her father's letters, in 3 vols. i2mo.,to which were prefixed

"Memoirs of his Life and Family." In the fame year an
anonymous editor publifhed " Letters from Yorick and
Eliza," which were regarded as an authentic correfpondence
of Sterne with Mrs. Draper, an Eaft Indian lady. We
regret that at the clofe of this fketch of Sterne's life and
writings, we are under a neceflity of adding, that his private

and domeftic character did not comport either with his

clerical profefiion, or with thofe traits and effufions of
virtuous fenfibility and benevolence which occur fo fre-

quently, and delight us fo much in the perufal of his

works.

STERNEN, in Geography, a town of Switzerland, in

the canton of Schwitz, the refidence of Werner Stauf-

fach, one of the Swifs patriots, whofe wife was alfo Cele«

brated for her courage ; 4 miles N.W. of Schwitz.

STERNO-CLEIDO-MASTOIDEUS, (fterno-maf-

toideus and clcido-maftoideus of Albinus ; fterno-clairo-

maftoidien,) in Anatomy, a mufcle of the head, fituated

obliquely on the lateral and anterior part of the neck, where
it makes a very confpicuous prominence in the living fub-

je<£t, and extending from the upper edge of the fternum, and
the neighbouring part of the clavicle, to the malloid procefs,

and the ridge of the occipital bone. It is elongated, flat-

tened on the furfaces, about two inches broad, and divided

into two portions below. It is covered externally by the
latiflimus colli, the external jugular vein, and feveral branches
of the cervical nerves, being interpofed. At the upper part
it is covered, for a fmall extent, by the parotid and the
fkin. Its internal furface lies on the fterno-clavicular joint,

the fterno-hyoideus and thyroideus, and omohyoideus
mufcles, the internal jugular vein, and common carotid

artery, the anterior branches of the cervical nerves, the
nervus acceflbrius, the levator fcapulas, fplenius capitis and
digaftricus. The anterior edge extends from the middle of
the upper bone of the fternum, where it lies very near the
oppofite, and elevates the fkin very fenfibly, particularly in

thin perfons, along the fide of the neck, feparating more
and more widely from the oppofite mufcle as it afcends,

to the front of the malloid procefs, where it is thick and
prominent, and partly covered by the parotid gland. The
pofterior edge is thin, and a little concave, reaching from
the clavicle to the upper ridge of the occiput. The lower
extremity of the mufcle is divided into two portions ; an
anterior or internal, called the fternal ; a pofterior or ex-
ternal, called clavicular. The former, narrow and thick, is

attached to the anterior and upper part of the fternum :

the latter, much broader and thinner, is fixed to the pof-
terior edge of the upper furface of the clavicle, clofe to its

connection with the flernum. The fternal portion afcends
much more obliquely than the clavicular : hence the two
foon meet and decuflate, the latter being confiderably co-
vered by the former. A little difleftion will generally fepa-?

rate them half way along the neck, or more ; and they are

alwaya
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always fo far didinft, that Albimis defcribes them as two
mukles. They are confsunded together above, and at-

tached to the apex and outer furface of the maitoid procefs,

to the maitoid portion of the temporal bone, and to ttie fu-

perior curved line of the occiput. The denial portion com-

mencea bv 1 drong tendon, riling in front of the mufcular

fibres : the clavicular part originate!; by fhort aponeurofes.

The upper extremity terminates by a broad drong aponeu-

rotic, common to both parts; thicker in front than behind.

All the mufcular fibres go obliquely between the apo-

neiin

The lterno-cleido-madoideus, by drawing the maftoid pro-

cels forwards, rotates the head and the atlas on the axis, fo

as to turn the face to the oppolite (houlder ; in which effect

it concurs with the oppofite fplenius, and obliquus inferior

capitis. It will then incline the head and neck on the ller-

num. When the two aft together, the head is not rotated,

but bent, with the neck, direftly forwards on the ilernum.

This operation of the fterno-cleido-madoidei is more parti-

cularly obferved in the recumbent attitude of the body ; the

head and neck are then raifed in direct oppofition to their gra-

vity, and the refti and obliqui abdominis contract to fix the

llernum and ribs, and thus to render the contraction of the

lterno-cleido-maftoidei more effectual. In the erect attitude,

the weight of the head naturally inclines it forwards.

Sterno-cleido-mastoideus, in Surgery. For an ac-

count of the operation of dividing this mufcle in cafes of

wryneck, fee TORTICOLLIS and Wryneck.
STERNO-COSTALIS, in Anatomy, a mufcle palling

between the fternum and ribs. See Intercostal Mufcles.

STERNO-HYOIDEUS, a mufcle of the larynx. See

Deglutition.
STERNOM ANTIS, Smfnpams, in Antiquity, a defigna-

tion given to the Delphian prieftefs, more ufually called

Pythia.

Sternomantis is alfo ufed for any one that had a prophe-

fyin^ demon within him.

STERNO-MAiSTOIDEUS, in Anatomy. See Sterko-
CLBIDO IfASTOIDKUS.

STERNOPTYX, in Ichthyology, a genus of fifhes of

the order Apodes, of which the generic character is as fol-

lows : Head obti.fe, teeth very minute ; no gjll-membrane ;

the body is compn.lled, without apparent fcales ; brealt cari-

nate, folded ; belly pellacid. A fingle fpecies only is men-
tioned by Gmelin, viz..

DlAPH 1NA. This is found in the American feas : it is

fmall, comprefTed, truncate before, narrowed and filvery

behind. The eyes are large, and of an amber colour : the

mouth is perpendicular ; the tongue thick and rough ; the

upper lip is fhort, lower perpendicular, with four iemi-

circular deprefled cavities from the ridge, and three others

under the aperture of the gills ; the aperture is oblique,

with loft covers ; the folds of the breall form a pellucid

ridge ; the back is of a greenifh-brown colour, gibbous be-

hind the fin, with a double ridge diverging towards the

noltrils ; it has no lateral line ; the dorfal fin with an

oblique, llrong, fpinous, immoveable ray, joined to which

is a membrane very finely toothed at the edge : peftoral fun

of a fine amber colour ; tail bifid.

STERNSTEIN, in Geography, a town of Bavaria,

with a ruined citadel, which gives name to a county. The
county lies difperfed in the Upper Palatinate, and the town

is fituated 17 miles N. of Nabburg.
STERNUM, in Anatomy, the breafl-bone. It is the

flat piece occupying the middle and front of the cheft, and

receiving the cartilages of the ribs in a ferieg of fmall ca-

Voi,. XXXIV.

vities on each fide. See the defcription of the chell under
the article Lung.

STERNI m, Frafturesof, in Surgery. See FRACTURE.
m M of Birds. See Anatomy of Birds.

STERNUTATIVE, or Sternutatory, fuch fub-
.1 poflefsthe quality of exciting fneezing.

It is not by the fneezing which they excite, however,
that thefe fubllances -ire uleful medicinally; but by pro-

ducing a difcharge <>t lluids from the vedels of the mem-
branes lining the noltrils, by which fome kinds of dileafes of

the head are relieved. In this quality they are more com-
monly denominated errhines, which fee. See alfo SNEEZING
STERTOR. See Snoring.
STERZ1NGEN, in Geography, a town of the county

of Tyrol, celebrated for its manufacture of fword-bladcs :

near it are Giver-mines; 10 miles N.W. of Brixen.

STESICHORUS, in Biography, a Greek lyric poet,
was born at Himera, in Sicily, and flourifhed about the
year B.C. 612, being a perfon of fome confequence in his

native city ; and he is laid to have died in the year B.C. 556.
His works were numerous, and much efleemed by the an-
cients. They were compofed in the Doric dialedt, but they
have all periflicd, except a few fragments, amounting to 50
or 60 lines, printed in the collection of Fulvius Urfinus,

Ant. 1563. The general character of his writing is re-

prefented as confiding in force and dignity. Horace fpeaks
of " Stelichori graves camcenae ;" and Dionyfius fays that he

poffefled all the excellencies and graces of Pindar and Si-

monides, and that he furpaffed them both in the grandeur of
his fubjeels, in which he has well preferved the characleridics

of manners and perfons : and Quintilian reprefents him at

having difplayed the fublimity of his genius by the feleftioa

of weighty topics, fuch as important wars, and the action!

of great commanders, in which he has fullained with hi*

lyre the dignity of epic poetry. Accordingly, Alexander
the Great ranks him among thofe who were the proper Itudy
of princes. To him we owe the firil introduction into the

ode of the triple diviiion of ilrophe, antillrophe, ana epodc,
which were called in a Greek proverb " the three things

of Stefichorus," from which he is faid to have derived

hi3 name, as lignifying " placer of the chorus," which wa»
before " Tifias." Suidas. Moreri.

STETTEN, in Geography, a town of Germany, in the

margraviate of Anfpach ; 8 miles N.N.W. of Anfpach.
STETTIN, New, a town of Hinder Pomerania,

fituated in the midll of lakes, built in the 14th century
by duke Ratiflaus IV., as a defence of the frontiers againft

PrufTia ; but it has never flourifhed
; 46 miles S.E. of Col-

berg. N. lat. 53 42'. E. long. 16 38'.

Stettin, or Old Stettin, a town of Anterior Pomerania,
and capital of that part which belongs to Pruffia, fituated

on the Oder, which it divides into four branches. The
town is large, handfome, and well fortified ; and contains

feveral manufactures, together with a dock for the
building of fhips. Its trade with England, Holland,
France, Spain, Denmark, Sweden, Norway, Pruffia, Dant-
zig, Mecklenburg, Lubeck, and Hamburg, is very confi-

derable. It contains five parifh-churches, a college of phy-
ficians, a board of health, a chamber of commerce, a court
of admiralty, Sec. and about 20,000 inhabitants. It lur-

rendered to the French in 1S06; 12 miles W.N.W. of

Stargard. N. lat. 53° 29'. E. long. 14° 44'.

STEUART, Sir James, in Biography, the only fon of

fir James Steuart, bart., folicitor-general of Scotland to
queen Anne and George I., and grandfon of Gr James
Steuart, lord-advocate of Scotland in the year 1692; was

A i bore
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born in 17 1 2, and after a regular courfe of education at

Edinburgh, devoted himfelf to the ftudy of the law. In

conformity to the fafhion of the times he undertook, a

foreign tour, and having fpcnt live years abroad, returned

to his native country, an accomplifhed gentleman, in 1740.

About three years after his return he married lady Frances,

the daughter of the earl of VVemyfs, and retire/] to his feat

at Coltnefs. Having formed an acquaintance with the Pre-

tender at Rome, he renewed his connection with him at

Edinburgh in the year 1 745 ; but the hopes of the exiled

prince being frullrated, fir James removed to France, and

remained at Sedan until the year 1754. In the following

year he removed to Flanders, and began to communicate to

the public the fruits of his literary labours. In 1757, dur-

ing his refulence at Frankfort-under-the-Maine, he publifhed

*' A Vindication of Newton's Chronology ;" and having

fettled in the fame year at Tubingen, in Germany, he there

publifhed his " Treatife on German Coins," in the German
language. This was followed, in 1761, by " A Diflertation

on the Doctrine and Principles of Money, as applied to the

German Coin ;" and in the fame year he fo far made his

peace with the Britifh government, as to obtain for his fon

a cornetcy in the Englilh fervice. From Tubingen he re-

moved to Antwerp 1 but on an excurfion to the Spa, he fell

under fufpicion, and being arretted by the French, was fent

prifnner to the fortrefs of Charlemont. A remonitrance

having been prefented to the Britilh cabinet, and peace being

eftablifhed, fir James regained his liberty. Under afliirances

of protection in his native country, he fettled at Coltnefs

in 1763; and in this retirement he probably finifhed his

work entitled " Inquiry into the Principles of Political

Economy," on which he had beltowed the labour of eighteen

years. In 1769 he again prefented to the public, under the

name of Robert Frame, " Confiderations on the Interelts

of the County of Lanark." His full pardon palled the

great feal in 1771 ; and in the following year he printed

the " Principles of Money applied to the prefent State of

the Coin of Bengal." He alfo wrote " A Plan for intro-

ducing an Uniformity of Weights and Mealures," publifhed

after his death ; and engaging in metaphyfical fpeculations,

he publifhed " Obfervations on Beattie's Effay on Truth ;"

" Critical Remarks on the Atheiftical Falfehoods of Mira-

baud's Syflem of Nature," 1779; and foon after, "A Difler-

tation concerning the Motive of Obedience to the Law of

God." He died in November 1780, at the age of 67, leav-

ing one fon, fir James Steuart Denham, bart. a general in

the army, and colonel of the 12th dragoons. His collected

works were printed at London in 1805, in fix vols. 8vo.

STEUBEN, in Geography,3 county ofNew York, erected

from the S. part of Ontario in 1 796, and fo named in honour

of baron Steuben, an officer in the revolutionary armies.

Its form is regular, being about 40 miles fquare ; and it is

bounded N. by Ontario county, E. by the fouthern part of

Seneca county, or by Seneca lake, and by Tioga county,

S. by the ftate of Pennfylvania, and W. by Allegany

county. Its area is 1641 fquare miles, or 1,050,240 acres

;

and it is fituated between 42° and 42 36' N. lat., and 2° 51'

and 3°5o' W. long, from New York. Its towns are Addifon,

containing 369; Bath, with 1036; Canifteo, with 656;
Danfville, with 666; Painted-Poll, with 954; Pulteney,with

1038; Reading, with 1210; Troupfburgh, with 292 ; and

Wayne, with 1025 inhabitants : amounting in the whole to

7246. This county is 203 miles N.W. from New York.
Its furface is hilly, if not mountainous. Near the rivers its

afpect is not inviting, except that the alluvial flats are in

fome parts very extenfive and rich. The upland plains

S T E
have a rich variety of deciduous trees, and extenfive
tracts of a rich and fertile foil, principally argillaceous
or a warm mould. This county, the fmall town of
Reading excepted, was included in the ceffion of New York
to Mairachufetts, and is principally peopled by farmers from
the caftern Hates. The agriculture is improving ; and the
eallem people have brought hither their habits of houfhold
induftry, from which the clothing is chiefly produced. The
capital is Bath. This county has 443 electors, and fends
one member to the houfe of aflembly.

Steuben, formerly Naraguagus, a town of the diltrict

of Maine, in the county of Wafhington, at the S.W.
corner of the county. Naraguagus river runs through its

N.E. corner. It contains 552 inhabitants Alfo, a fmall
fort in the Indiana territory, fituated at the rapids of
the Ohio, a little above Clarklville.—Alfo, a townfhip
of New York, in Oneida county, taken from Whitef-
town, and incorporated in 1792. In 1796, the towns of
Floyd and Rome were taken from this townfhip. The
weflern branch of Mohawk river rifes here, and the centre
of the town is about 12 miles N.E. of Fort Schuyler, and
32 N.W. of the mouth of Canada creek.

STEUBENVILLE, a poft-town of Jefferfon county,
in the ftate of Ohio, fituated on the W. bank of the Ohio,
a few miles W. of the Pennfylvanian W. line, and contain-
ing 161 7 inhabitants

; 312 miles from Wafhington. N. lat.

40 17'. W. long. 5 30' from Philadelphia.

STEVE, a town of Sweden, in Eaft Bothnia ; 3J mile»
E.N.E.of Gamla Carleby.

STEVEN'S Klint, a mountain of Denmark, in the
ifland of Zealand, near Hedding.
STEVENAGE, a village in the hundred of Broad-

water, and county of Hertford, England, was anciently a
market-town, and named Stigenhace, or Stigenhaugbt- The
manor was given by Edward the Confeflor to Weftmin-
fter Abbey, and was thereto annexed, till Henry VIII. con-
verted the abbey to a bifhop's fee. After its diftblution

by Edward VI., Stevenage, with Afhwell, and other ma-
nors in this county, became by grant the property of the
fee of London, to which they have ever fince belonged, with
the exception of a fhort period in the convulfive reign of
queen Mary. It received, through the influence of Mon-
taine, bifhop of London in the time of James I., the grant
of a weekly market, and three annual fairs. In the fifth

year of William and Mary, a charter of confirmation was
granted, with liberty to alter the market-day to Friday;
but the contiguity of the towns of Baldock and Hitchin
has greatly tended to the decay of this. Stevenage con-
fifls of one large, and feveral lefler ftreets, with a free fchool,

and a fmall church, containing a nave, chancel, and aifles ;

a chapel on each fide the chancel, with a tower at the wett
end. The population of this place, as returned in 181 1,

amounted to 1302, and the number of houfes to 308. The
petty feffions for Stevenage divifion are held here.

About three quarters of a mile fouthward from this

place, on the eaft fide of the high road, are fix large bar-

rows, fome of which have been fuperficially opened, but
nothing of confequence has been difcovered : they appear
to be compofed of gravel and fine clay ; and have been
thought, from the titles of Dane-end, Mundane, &c
which occur in this part of the county, to be of Da i(h

origin. Stevenage ispleafantly fituated on the high North
road, 125: miles N.W. by N. from Hertford, and 3 1 i miles

N.N.W. from London. Beauties of England and Wales,
vol. vii. by J. Britton andE.W. Brayley.

STEVENS, a fhort navigable river of America, which
nies
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rife? in the diftrift of Maine, within a mile of Merry
Meeting bay, with which it is connected by a canal lately

opened.

STEVENSBURG, a polt-town of Virginia, in Cul-

pepper county, on the road from Philadelphia to Staunton.

It contains from 40 to 50 houfes, and an academy. The
inhabitant! are moftly of Dutch extraction ; 10 miles N.
bv E. from Strafburg, and 90 from Wafliington.

STEVENSIA, in Botany, is faid to have been fo

named by M. Poiteau, a French botanift, in compliment to

Dr. Edward Stevens, AmericaH couiul at Hifpaniola, or

St. Domingo, who had rendered many important fervices to

the French in that ifland ; but whether he poflefled any
fkill in botany docs not appear ; neither is he recorded to

have afforded any particular patronage to this fciencc.

—

" Poiteau Ann. du Muf. d'Hift. Nat. v. 4. 235." Poiret

in Lamarck Diet, v. 7. 439.—Clafs and order, Hexandria
Monogynia. Nat. Ord. Rubiacea, Jud.

Gen. Ch. Cal. Perianth fuperior, of one leaf, in two
deep, lanceolate, deciduous fegments. Cor. of one petal,

tubular, (lightly filky externally ; tube cylindrical, the

length of the calyx ; limb in fix, fometimes leven, oblong,

obtufe, fpreading, fomewhat reflexed fegments. Stam.

Filaments none ; anthers inferted into the upper part of the

tube of the corolla, and equal in number to the fegments of

its limb, oblong, ttraight, two-lobed, of two cells. Plji.

Germen globofe, inferior ; ftyle ereft, the length of the

tube ; ftigmas two, fpreading. Perk. Capfule globofe,

coated, of two cells and two valves, feparating at the top,

the partitions from the inflexed margins of the valves, which
at length fplit longitudinally into two parts. Seeds nume-
rous, minute, oval, a little compreffed ; encompaffed at the

upper part with a membranous wing ; tapering and pointed

at the bafe. Receptacle central, hemifpherical, forming the

divifion between the two cells.

EfT. Ch. Calyx fuperior, in two deciduous fegments.

Corolla tubular, with fix or feven fegments. Anthers fef-

file in the mouth of the tube. Capfule of two cells, with

many winged feeds.

1. S. buxifolia. Box-leaved Stevenfia. Poiteau Ann.
du Muf. d'Hift. Nat. v. 4. 235. t. 60.—Native of the

northern part of Hifpaniola. An upright branching_/?>rui,

ten or twelve feet high ; the wood very hard ; bark afh-

coloured, full of cracks. Young Jlioots covered with a

ifcid refin. Leaves oppofite, ftalked, oblong, acute at

each end, about an inch and half in length, rigid, fmooth,

mining above, pale and reticulated beneath. Foot/lalis

fhort, connected by an undivided (hezthingf/ipula. Flowers
axillary, folitary, white, fragrant, on llalks the length of

the footftalks. Bradea at the bafe of the calyx, in four di-

vifions, two of which are fhort and obtufe, the two inter-

mediate ones lanceolate and twice as large, fometimes leafy.

We know this plant only from the defcriptions of the

authors above cited.

STEVENSWAE RT, or Fort of St. Etienne, in Geography,

afortrefa of France, in the department of the Roer, lituated

on the E. fide of the Meufe, built in the year 1635, bc-

fieged and taken by the allies in 1702; 30 miles N. of

Liege.

STEVENTOWN, a townfhip of New York, in Weft
Chefter county, bounded W. by York town, and N. by
Duchefs county, containing IJ73 inhabitants.

STEVE R, a river of the principality of Munfter,

which runs into the Lippe at Hattern.

STEVIA, in Botany, wa? named by Cavanilles in me-
mory of Peter James Steve, or Efteve, an eminent phyfi-

ciao of Valencia, and profeflor of botany in that univerfity,

towards the middle of the 1 6th century. He is faid to

have publifhcd fotnc valuable works, and to have left in

manufcript a dictionary of the plants of the country where
he refided.—Cavan. Ic. v. 4. 32. Willd. Sp. PI. v. 3.

1774. Ait. Hort. Kew. v. 4. 510.—Clafs and order, Syngc-

nefia Polygamia-aqualis. Nat. Ord. Compofitt difcoidex,

Linn. Corymbifrra, Jud.

Gen. Ch. Common Calyx fimple, oblong, of fevcral,

nearly equal, leaves, in a fimple row. Cor. compound,
uniform, difcoid. Florets all uniform, perfect, fertile,

funnel-fhaped, with a five-cleft fpreading limb, not nu-

merous. Stam. Filaments in each floret five, capillary

;

anthers united into a cylindrical tube. Pifl. Germen ob-

long ; ftyle thread-fhaped ; ftigmas two, long and flender.

Peric. none, except the permanent upright calyx. Seeds

folitary to each floret, oblong ; down chaffy, or partly

briftly. Recept. fmall, naked.

Ed. Ch. Receptacle naked. Down chaffy. Calyx cy-

lindrical, of a fimple row of leaves.

Obf. This genus is diftinguifhed from Eupator'ium and

Ageratum, by its fimple row of calyx-leaves. From the

former, moreover, the chaffy feed-down keeps it clearly

diftinft.

1. S. linearis. Linear Stevia. Willd. a. 1. Cavan. Ic.

v. 4. 32. (Ageratum lincare ; ibid. v. 3. 3. t. 205.)—Stem
fhrubby. Leaves fimple, linear, entire. Seed-down of
five lanceolate fcales.— Native of New Spain, flowering in

the garden at Madrid, from Auguft to November, in the open
ground. The Jlem is two feet high, branched, glaucous

and fmooth, like the relt of the plant. Leaves fcattered,

on fhort (talks, entire, obtufe, narrow, an inch and half

long, the lower ones often oppofite. Flowers pale rofe-

coloured, terminal, corymbofe, not numerous. BraCleas foli-

tary, at the bafe of each partial (talk, linear-lanceolate.

Calyx three-quarters of an inch long. Scales of the feed-

down fpreading, linear-lanceolate, acute, whitifh, about the

length of the downy feed.

2. S. Eupatoria. Three-ribbed Stevia. Willd. n. 2.

Ait. n. t. (Muftelia Eupatoria; Sprengel inTr. of Linn.

Soc. v. 6. 152. t. 13.)—Stem herbaceous. Leaves lanceo-

late, nearly entire, three-ribbed. Flowers crowded. Seed-
down of fhort fcales, with intermediate bnftles. Native of

Mexico. Brought from the Madrid garden, by the late

marchionefs of Bute, in 1798'. A hardy perennial herb,

flowering from July to September, but of no linking ap-

pearance. The^?cm is two feet high, inclined or fpreading,

round, leafy, its branches terminating in numerous fmall

corymbofe [flowers, of a reddifh hue. Leaves rather above
an inch long, fhinir.g, dotted, occafionally ferrated towards

the point. Willdenow defcribes three obtufe fcales, with at

many intermediate bridles, in the crown of each feed ; which
anfwers to Sprengel's figure, but the latter defcribes five

bridles.

3. S. falicifolia. Willow-leaved Stevia. Cavan. Tc. v. 4.

32. t. 354. Willd. n. 3. Ait. n. 2.—Leaves lanceolate,

ferrated ; tapering and entire at each end. Seed down of two
awl-fhaped bridles. Native of Mexico. Its feeds were
fent to the writer of this, from the Madrid garden, in 1803.
This is a greenhoufe herbaceous plant, flowering in Auguft
and September, about two feet high. Leaves two or
three inches long, fmooth

; glaucous beneath. Flowers co-

rymbofe, more copious, but much fmaller than in the firft

fpecies ; the Jlorets flefh-coloured, with a red tube. Seeds

flender, each crowned with two very narrow, rather fpread-

ing, bridles.

4. S. ferrata. Serrated Stevia. Cavan. Ic. v. 4. 33.
u 355- Willd. n. 4. Ait. n. 3. (Ageratum punctatum ;

A a 2 Jacg.
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Jacq. Hort. Schoenbr. v. 3. 28. t. 300.)—Leaves linear-

lanceolate, mod ferrated towards the point. Seed-down of

three (hort fcales, with intermediate bridles.—Native of

Mexico. We received it from the rich garden of the late

Rev. Mr. Watts, of Afhill, Norfolk. It is a hardy peren-

nial, flowering in autumn, about the fize of the lalt, but
its leaves are fmaller and more abundant ; flowers larger and

white, in level-topped, corymbofe panicles. The three

long rough bridles which crown the feed are membranous at

the edges, and connected by a membranous crown at the

bafe, agreeing in dructure, and, we doubt not, in number,
with the fame part in our fecond fpecies.

5. S. pedata. Compound-leaved Stevia. Cavan. Ic.

v. 4. 33. t. 356. Wilid. n. 5. Ait. n. 4.—Leaves pedate,

entire. Seed-down of feveral fhort equal fcales.—Native of
Mexico. Its feeds were received from Madrid, with thofe

of the third fpecies, in 1803. This proves a hardy annual

in our gardens, flowering irom July to September. The
Jlem is two or three feet high, a little downy, ftriated.

Leaflets feven, dalked, entire, elliptic-lanceolate, roughifh ;

the middle one an inch and half long ; the lateral ones

gradually fmaller. Flowers white, fmall, but of more nu-
merous florets than mod of the fpecies, with violet anthers.

Seed crowned with about ten, equal, fhort, obtufe fcales.

STEVIN, Simon, in Biography, was born at Bruges
after the middle of the 16th century, but the year of his

birth is not afcertained. He was held in great edimation by
Maurice, prince of Orange, whofe own talte led him to re-

fpeft the mathematical and mechanical acquirements of

Stevin, and he was employed in Holland as an infpe&or
of the dykes. He feems to have been the fird perfon who
difcovered the true proportion between the power and the

weight on an inclined plane, which he accurately determined

in all the different cafes. In hydroftatics he was alfo no
lefs an adept than in mechanics ; and to him we owe the dif-

covery of the famous paradox, that a fluid contained in a

tube decreafing upwards, acts with the fame preflure on the

bafe as if the tube were every where uniform. He was alfo

the inventor of a failing boat, which was moved entirely by
the impulfe of the wind, and with fuch velocity, that it con-

veyed paflengers from Scheveling to Putten, through a dif-

tance of about forty miles, in the fpace of two hours. Al-
though the exadt form of this veffel is not much known, it

excited general attention. Grotius, who was a paffenger in

it, wrote a poem in reference to it, intitled " Iter Currus
Veliferi," and he has made it the fubjeft of more than

twenty epigrams, in one of which are the following lines

:

" Ventivolum Tiphys deduxit in xquora navem
;

Jupiter in ftellas sthereamque domum.
In terreftre folum virtus Stevinia : nam nee

Tiphy tuum fuerat, nee Jovis iflud opus."

It is alfo afferted by Swertius and Valerius Andreas, that

Stevin could raife any weight with a fmall power, by a

fimple machine, called by the latter " pantacrator." Stevin

died at Leyden, according to Weidler, in 1633. His works

are, " A Book of Arithmetic in French," printed by Plantin

at Antwerp in 1585, 8vo., and reprinted with his Alge-

bra in Flemifh, in 1605: " Problematum Geometricorum,

Lib. V." 4to. ; and various other treatifes in Flemifh, tranf-

lated into Latin by Snellius, under the title of " Hypom-
nemata Mathematical' Lugd. Bat. 1608, 4 torn. fol. of

which there is a French edition, with curious notes and ad-

ditions by Albert Girard, 1634, 6 vols. fol. The firft con-

tains arithmetic and algebra, with tables of intered ; the

i'econd, cofmography, that is, the doctrine of triangles, geo-

graphy, and aitronomy ; the third, practical geometry ; the

fourth, Itatics ; the fifth, optics ; and the fixth, caltrameta-

tion, fortification by fluices, and general fortification. One
of his treatifes relates to the finding of harbours, and i»

intitled in the French edition " Du Trouve-Port, ou la

Maniere de trouver les Havres," which was tranflated by
Grotius into Latin verfe, 1599, 4to. Montucla fays, that

none of Stevin's works contain any new things, except his

Mechanics ; but Dr. Hutton informs us, that his improve-
ments in algebra were many and ingenious. Hutton's Di£t.
and Mathematical Tracts. Montucla. Weidler Hilt. Alt.
Wilkins's Math, and Phil. Works. Gen. Biog.

STEW, a fmall kind of tifh-pond, the peculiar office

of which is to maintain fifh, and keep them in readinefs for

the daily ufes of the family, &c.
The fifh bred in the large ponds are drawn out, and putio

here. For two large ponds of three or four acres a-piece,

it is advifable to have four ltcws, each two rods wide, and
three long. The llews are ufually in gardens, or at lead

near the houfe, to be more handy, and the better looked
to. See Fisu-Pond.

In the condru&ion of dews or ponds, the fides of them
(hould be cut down Hoping, carrying the bottom in a con-
tinual decline from end to end, fo as to have a convenient

mouth, as horfe-ponds have, for taking out nets in drawing
for fifh : and if there be room enough, a mouth may be
made at both ends, and the deeped part be in the middle, by
which means the net may be drawn backwards or forwards,

and the fifh not have fuch fht-lter as is given by a depth under

ahead. And befides, the fifh delight to come upon the

fhoals, and probably thrive better. Thefe may chiefly be
referved for carp, but not abfolutely ; and where tench and
perch increafe and profper, fmaller dews may be made to

ferve them apart, and take them when wanted, without dis-

turbing the other fifh. See Fish.

In general, the llrongefl and belt fifh, where it can be done,

are faved and preferved for being put into the dews, in order

to be brought forward, and got ready more quickly for the

table.

In places near the fea, there are frequently falt-water

flews formed for keeping various kinds of fca-fifh. It

is noticed in the account of the date of the agriculture

of the county of Effex, that the dews for fea-fifh in Foul-

nefs ifland, in that diftricTt, are extremely well contrived,

and anfwer the purpofe in a complete manner. The fifh

for them are, it is faid, caught in weirs, on the extenfive

fands, which run out feveral miles on the coad there, and
then, when plentiful, depofited in thefe dews, where they

are afterwards dragged for, as wanted, with a fmall net, as

in dews of the frefh-water kind. See Fisu-Ponds, and
Pond Ftjheries.

It is material in all forts of dews, that there be fome-

thing of the houfe kind near to or connected with them, for

the fafety and fecuring of the fifh, as well as for the purpofe

of ornament in fome cafes. Different dews may in this way
be made to be partially covered and divided by them : and

by having perforations opened through the dividing parts, the

waters of the different ones may flow through and commu-
nicate with the whole. They may alfo have trap-door

openings for each of the different dews, made to be fo

locked and fadened, as that no perfon, except the owner,

can have the means of opening them, and getting at the fifh,

without being liable to detection.

Thefe forts of contrivances may be beneficially had re-

courfe to in mod cafes, as preventing all rifle of depreda-

tions being committed ; and in fome cafes, where the dews
are connected with the refidences of men of fortune, they

may have fuch forms and fliapes given them, as may render

their
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tlieir efTefts highly ornamental; bclides ferving as habitations

for old domeftioa.

Different forts of fifh, belidcs being preferved, are often

tailed '.: <1 fed to very grest li/.e* in ileus.

Srrn-. or Shut, were alfo places anciently permitted in

England, to women of profeffed incontinency, lor theprof-

t r of their bodies to all comers. Thefe were under parti-

cular rules and laws of dlfcipline, appointed by the lord of

the manor. See Soitiiw muc
The word is probably borrowed from the French, efiuves,

hot-ballx, in regard proftilutes are wont to prepare them-

felves fir venereal afts by bathing.

STEWARD, or Seneschal, an officer, of whom there

are various kinds; thus called from the Saxon Jleda, Jlead,

place, or room ; and -ward, keeper, q. d. a deputy, or perl on

appointed in the place of another. Sec Si.mm ii w..

Steward of Great Britain, Lord High, is the firft and

highell officer of the crown ; as having the power of what

we call a vice ray, the Danes, &c. Jladtholder, and the

Swedes, reichs drojfet, q. d. vice rex. Chamberlayne.

Common lawyers call him magnus Angli*fenefchallus.

His office, as exprefied in an ancient record, is to fupcr-

vife and reguhte the whole kingdom, both in time of peace

and war, immediately under the king, and after him, an au-

thority to very great, that it has not been judged fafe to

trult it ar.y longer in the hands of any fubje£t.

The office was hereditary and permanent in the family

of the dukes of Lancalter, till the time of Henry IV.

fince whom it has only been made pro bac -vice, nccalionally :

as to officiate at a coronation ; at the arraingment and

trial of fome noblemen for treafon, or other great crime.

And it hath been the conilant praftice (and therefore

feems now to have become neceflary ) to grant it to a lord

of parliament, elfe he is incapable of trying iuch delinquent

peer.

During his ftewardffiip he bears a white flaff in his hand,

and the trial, &c. ended, he breaks his Ilaff, and with it

his commiffion expires.

Steward, Court of the Lord Nigh. See Court.
Steward of the Houjhold, Lord, is an officer, to whom

the ftate of the king's houfe is committed, to be ruled

and guided at his difcretion. Sec Houshold and Lord
Steward.

Steward, Court of Lord. See Court. See alfo Mar-
Jhalfea Court.

Steward of the Univerftties, Lord High. See Univer-
sity.

Steward of a Ship of War, an officer appointed by the

purfcr to dillribute the different kinds of provifion to the

officers and crew, for which purpofe he is furnifhed with

a mate and proper affiftants.

He hath an apartment for himfelf in the hold, which is

called the Jleward's-room, built on the larboard fide of the

after-platform, nearly aft.

STEWART, Matthew, D.D. in Biography, pro-

feflbr of mathematics in the univerfity of Edinburgh, was

the fon of the Rev. Dugald Stewart, minifter of Rothfay,

in the ifle of Bute, where he was born in the year 17 17.

As foon as he left fchool in 1734, being intended for the

church, he was entered at the univerfity of Glafgow, where

his application and proficiency engaged the peculiar notice

and friendfhip of the two eminent profeffors, Dr. Hut-
chefon and Dr. Simfon. The latter efpecially, perceiving

probably in young Stewart talents and propensities of ltudy

rcfembling his own, initiated him betimes in the fublime

fpeculations of the ancient geometry, to which he after-

wards manifeiled a very decided attachment. As his views
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required his attendance on the lectures at Edinburgh, in

1 74 1, Dr. Simfon recommended his favourite pupil to the
celebrated Maclaurin, whole leftures he attended, and by
which he lignally profited. At this time he kept up a
regular correfpondence with profelior Simfon, communi-
cating to him the progrefi of his lludies, and his geometri-
cal dlfcoveriesi which were even at this time various and
important, and receiving in return intcrelting information
with regard to the Loci Plain and Porifms of Euclid. Both
the profeffor and the Undent prolecuted their invelligations

of thefe abftrule fubjefts in different directions, but with
fimilar fuccels. The refult of Mr. Stewart's enquiries

was the difcovery of thole curious propofitions, which he
publilhed in 1746, under the title of " General Theorems,"
and which gave him high rank, at an early age, among
eminent geometers. Whilft he was engaged in thefe fpecu-
lations, he had entered into the church, and under the
patronage of the earl of Bute and the duke of Argyle, he
was presented with the living of Rofneath ; and in this re-

tired lituation he had difcovered the greater part of the
fore mentioned propofitions. But the death of Maclaurin,
in 1 746, afforded an opportunity for his being advanced to
the mathematical chair in the univerfity of Edinburgh, fo

that he became the fuccefTor of that eminent mathematician
and philofopher in September, 1747. His new office pro-
duced fome change in the direction of his mathematical
lludies ; and led him to make an application of geometry
to thofe problems, for the folutious of which the algebraic

calculus had been employed. The firft fpecimen of his

fuccefs in this way was the refolutions of Kepler's problem,
founded on a general property of curves, which, perhaps,

had never been before obferved. This was published in the

fecond volume of the " Ellays of the Philolophical Society
of Edinburgh," for 1756. The firll volume of the fame
collection contains fome other propofitions, relating to the

fubjeft of porifms, and which are demonftrated with all

the elegance and fimplicity peculiar to the ancient analyfis.

Attached to the geometry of the ancients, Mr. Stewart had
formed a plan of introducing its ftrift and fimple mode of
demon ftration into the higher parts of the mixed mathe-
matics ; and in the profecution of this plan he compofed
his " Tra&s Phyfical and Mathematical," which were pub-
lilhed in 1761. Mr. Stewart, in the firft of thefe trafts,

lays down the doctrine of centripetal forces in a fcries of
propofitions demonftrated, the quadrature of curves being
admitted, with the utmoll rigour, and requiring no previous

knowledge of mathematics, except the elements of plane

geometry and of conic feftions. Accordingly this tract

may be regarded as the beft elementary treatile of phyfical

aftronomy extant. In the three following trafts the author
propofed, in the fame method, to determine the effect of
thofe forces which dilturb the motions of a fecondary

planet ; and from thefe it was his delign to deduce, not

only the theory of the moon, but the fun's diflance from
the earth. But his declining health did not allow him to

purfue the arduous inveftigation of thefe fubjefts. In the

year 1763, when the refult of the obfervations of the tranfit

of Venus had been unfatisfaftory to aflronomcrs, Dr.
Stewart determined to apply the principles he had laid

down to this fubjeft ; and accordingly in this year he pub-
lilhed hi-; " Ellay on the Sun's Diftance," where, from
actual computation, the parallax of the fun was found to

be no more than 6."g, and confequently his diftance nearly

29,875 femi-diameters of the earth, or about 118,541,428
Englilh miles, a diftance fo much exceeding all former

elUmates as to excite furprife, and to produce a fevere ex-

amination of the principles on which the calculation was
founded.
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founded. This " Eflay" was the laft work which Dr.

Stewart publilhed ; but he declined engaging in any con-

troverfy on the fubjeft. Some months before he publilhed

his " Ellay," he prefcnted to the public another work
adapted to promote the ftudy of the ancient geometry, and

entitled " Propolitiones Geometricac more Veterum deirvon-

ftrata:." By his conllant ufe of the geometrical analyfis

he obtained many valuable propofitions, feveral of which

have found a place in the writings of Dr. Simlon. Soon

after the year 1763, the health of Dr. Stewart began to

decline, and he was unable to encounter the fatigue of the

duties of his office. He therefore retired to the country

in the year 1772, and never refumed his labours in the uni-

verfity. In 1775 he had the fatisfattion to fee his fon,

Mr. Dugald Stewart, elefted joint profett'or with him ; and

when mathematical ftudies ceafed to be his bufinefs, they

were itill his amufement. Having at an early period of his

life admired the analogy between the circle and hyperbola,

his attention, during the leifure of his advanced life, was

dire&ed to this fubjeft, and he left among his papers

fome curious approximations to the areas of both. At
length the ftate of his health would not allow him to pro-

fecute ftudy even as an amufement ; and he clofed his

honourable life in the month of January, 1785, at the age

of 68 years. Dr. Stewart's application had been from his

youth moft intenfe and continued ; his mental faculties pof-

fefl'ed an extraordinary vigour; and his memory was fo tena-

cious, that he retained his difcoveries, and he rarely wrote

out any of his inveftigations till it became neceflary to do

fo for the purpofe of publication. When he difcovered a

propofition, he put down the enunciation with great accu-

racy, and on the fame piece of paper conftruiled very neatly

the figure to which it referred ; for every thing elfe he

trufted to his memory. Although he was very ftudious,

he read few books. After the academical labours of the

winter were concluded, he fpent the fummer at a delightful

retreat in Airlhire, where he found leifure to profecute his

favourite refearches. Tranfa&ions of the Royal Society

of Edinburgh.

Stewart, in Geography, a county of the dillrift of

Weft Tennellee, in America, containing 4262 inhabitants,

of whom 779 are flaves.

Stewart'.* IJlands, a clufter of fmall iflands in the

South Pacific ocean, difcovered by captain Hunter in the

year 1791, and fo named in honour of admiral Keith

Stewart. S. lat. 8° 26'. E. long. 163 18'.

STEWARTIA, in Botany. See Stuartia.
STEWARTON, or Stewart-town, in Geography, a

town in the diftrift of Cunningham, and county of Ayr, Scot-

land, is feated in a pleafant and fertile dillrid, on the banks

of the river Annoch, at the diftance of fix miles N. from the

town of Irvine. From a comparative view of the popula-

tion reports of 1800 and 181 1, it appears that Stewarton

has greatly increafed in houfes and inhabitants during the

intermediate eleven years, as at the former date, there were

447 houfes, and 2657 inhabitants ; and at the latter, the

number of houfes was 484, and that of inhabitants 3049.
—The town and parifli feem to have derived their name from

the royal and unfortunate family of Stuart, who had a

manfion here at a remote period, and part of it ftill remains.

The principal trade of the town is the manufacture of

bonnets, which has been continued for upwards of a cen-

tury pall to a great extent. A general poft-office is here

eftablifhed. Here are a weekly market, and feveral well-

attended fairs. The general appearance of the parifh is

fiat, with a gentle defcent towards the fea ; and it is de-

corated with extenfive plantations. The foil is chiefly ftrong

clay ; and lime-quarries abound in great plenty : its ex.
tent is upwards of ten miles in length, and fome placet

about four in breadth. — Carlifle's Topographical Dic-
tionary of Scotland, vol. ii. 4to. 1813. Gazetteer of
Scotland, 8vo. 1806. Sinclair's Statiltical Account of
Scotland, vol. ix.

STEWARTSTOWN, a poft-town of the county of
Tyrone, Ireland ; 77 miles N. by W. from Dublin, and

5 miles N. from Dungannon.
Stewartstown, a town of America, in the county of

Coos and ftate of New Hampfhire, containing 186 inha-

bitants.

STEY Point, a cape on the coaft of Labrador. N.
lat. 58 . W. long. 6l° 40'.

STEYERBERG, a town of Germany, in the county
of Hoya ; 9 miles S.W. of Nienburg.

STEYLL, a town of the duchy of Berg, lately be-

longing to the abbey of Eden ; 2 miles S.E. of Eflen.

N. lat. 51 22'. E. long. 7 .

STEYNING, a borough-town in the hundred of Stey-

ning, rape of Bramber, and county of Suflex, England,
derives its name from the Steyne-ftreet, an ancient road,

which pafled through this part of the country. In the

population return for i8co, it is itated to have contained

219 houfes, and 1174 inhabitants; but in 181 1, the houfes

only amounted to 187, and the inhabitants had increafed

to 1 2 10. Here is a weekly market on Wednefdayi a
monthly one for cattle, and three annual fairs. It is feated

at the foot of a lofty hill, near the river Adur, and is

formed by four tranfverfe ftreets.

Steyning is a borough by prefcription, and returns two
members to parliament, elected by the houfholders and in-

habitants, who do not receive alms, within the borough,
amounting to 80. The municipal government is velted in

a conftable, who is on fuch occafions the returning officer

;

and is appointed at the court-leet of the lord of the manor.

The members of this place were formerly elected in con-

junction with Bramber, and intermitted till 31 Henry VI.
;

but at prefent eaeh town is entitled to return two repre-

fentatives, although one part of Bramber is in the centre

of Steyning, and a part of Steyning interfedts Bramber in

a fimilar manner. See Bramber.
The church is an edifice of great antiquity, but of this

building only the nave remains. It contains fome very

curious fpecimens of early Norman architecture. The
tower is of flint and ttone, with buttrefles at the corners.

About the middle of the 16th century, a free grammar-
fchool was founded in this place, and endowed with lands

to provide for the falary of the mailer. There have been

alfo of late years extenfive barracks erefted here for in-

fantry.

At a very remote period, a Benedidtine priory for monks
exifted in this town, founded by Edward the Confeflor ;

the church, which appertained to this eftablifhment, and

which is fuppofed to be that already noticed, contained the

facred relifts of St. Cuthman, and of Ethelwulf, father of

Alfred the Great. — Beauties of England and Wales,

Suflex, by F. Shoberl, vol. xiv. Carlifle's Topographical

Dictionary of England, vol. ii. Reprefentative Hiftory

of Great Britain, by T. H. B. Oldfield, vol. iii. 8vo.

1816.

STEYR, a town of Auftria, fituated on a fmall river

near its conflux with the Ens, the inhabitants of which
are moftly engaged in manufactures of iron and fteel. It

was formerly pre-eminent among the royal towns, but

hardly a veitige of its reputation now remains. It was

once the capital of a county belonging to Stiria, but being

feparatesl
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feparatrd from Stiria, it was added to the country abore

the Ens, and fince deemed merely a feignory. It has often

fuffered much by fire ; 80 miles W. of Vienna. N. lat.

4 s 17'. E. long;. 14 22'.

STEYREGG, a town of Aullria, on the N. fide of

the Danube; 84 miles W. of Vienna. N. lat. 48 17'.

E. long. 14
1

2,-'.

STEYR8PERG, a town of Auflria; 5 miles E. of

Glaggmtz.
STEZZANO, a town of Italy, in the department of

the Serio
; 3 miles S. of Bergamo.

STHANU, in Mythology, a name of the Hindoo god
Siva, by winch he is frequently defignated in the celebrated

poem the Purana. See Siva.

STHENIA, from ofaof, Jlrength, a word of great im-

port in the Branonian theory of medicine, implying an in-

flammatory diathelis, and itandmg in oppofition to ajlhenia,

or debility, to one of which that ingenious but miltaken

pathologitl afcribed all difeafes incident to the living body.

See Excitability.

Sthlnia, s-~mx, in Antiquity, a feftival of Argos, fup-

pofed to be kept in honour of Minerva, furnamed l6i»tac»

from :ii! , JJrerr;t/.<.

STHENIUS, in Mythology, denoting powerful or

ftrong, one of the epithets of Jupiter ; as Sthenias, or

robuit, was one of the epithets of Minerva.

STIjE, a word ufed by fome of the old authors for

pebbles found on the fea-fhore.

STIBADIUM, among the Romans, a low kind of

table-couch, or bed of a circular form, which fucceeded to

the triclina, and was of different fizes, according to the

number of guelts they were defigned for. They were called

hexadina, oSadina, or enneadina, according as they held fix,

eight, or nine guefts, and fo of any other number.

ST1BELAW, in Geography, a town of Pomerelia
; 30

miles S.S.E. of Dantzic.

STIB1LIA, a term ufed by fome to exprefs the anti-

monial medicines.

STIBING, in Geography, a town of the duchy of Stiria ;

7 miles N.N.W. of Gratz.

ST1BINUS Color, a term ufed by St. Jerome, and

others, to exprefs the falfe black colour which the ancient

Jews, and other eaftern people, gave to their eye-brows

with ftibium, or antimony.

STIBIUM. See Antimony.
STIBIUM Ceratum. See VlTRUM Antimonii Ceratum.

SYIBNITZ, in Geography, a town of Bohemia, in the

circle of Konigingratz ; 24 miles E. of Konigingratz.

STICA, a name given by fome authors to all external

aftringents ufed in haemorrhages.

STICA, in our Old Writers, a copper or billon heptarchic

coin, of the value of half a farthing, four of them making
an elfing. This fmall piece was only known in Noithum-
bria, and in the later period of that kingdom. See Penny,
and Skeatta.
STICHOMANTIA, fixo/wmTws, in Antiquity, a fort

of divination by verfes (commonly thofe of the Sibylline

oracles), which being wrote on little pieces of paper, and

thrown into a veil -1, the firft drawn out was fuppofed to

contain the will of the gods. See SoRtes.

STICHOMETRY, formed of nx^ verfe, and M*V,
/ meafure, in Scripture Hijlary, a catalogue of books of

facred fcripture, to which i= added the number of the

verfes which each book contains.

STICHOS, a name given by the old writers to a pec-

toral confection, the principal ingredient of which was the

herb marrubium, or horehound.

STICK of Eels, a quantity or meafure of twenty-five.

A bind of eels contains ten (licks, and each flick twenty-
liw eeli. Stat. Weights and Meafures.

STICKADORE, in Botany. See Cassidony.
STICKELSTA, in Geography, a town of Norway, in

the province -of Drontheim
; 46 miles E.N.E. of Dron-

theim.

STICKHAUSEN, a town and citadel of Eaft Frief-

land, founded by the Hamburghers about the year 1435.
as a fecurity again ft pirates, and afterwards (till farther

fortified; 18 miles E.S.E. of Emden. N. lat. 53 14'.

E. long. 7 10'.

STICKLEBACK, in Ichthyology, a name given by us

to that fmall fifh called by authors by the feveral names of
Jpinachia, fpinax, and pungitius pifcis ; as alio pifciculus afper,

pifciculus aculeatus, and the like ; and finally, by Artedi,

by the much more exprefiive name of gajlerojleus, exprefT-

ing that great Angularity it has in the bony llru&ure of its

belly.

The common ftickleback, or gajlerojleus aculeatus of Lin-

naeus, is diflinguifhed by Artedi by the name of the galte-

rofteus with three fpines on the back ; and by this cha-

racter it differs from the other fpecies of this genus.

It is a very well-known fifh, and is found every where
in new-dug ditches, &c. where no body can perceive how
it comes. Hence the vulgar have an opinion, that it

breeds there equivocally and of itfelf, without the help of

parents of its own kind, and that from it all other fifties

are bred.

Thefe are idle opinions : the fmalleft animalcule is not

produced in putrid matter otherwife than by the egg of a

parent animal ; this origin will, therefore, hardly be believed

of larger, and, as they are called, more perfect animals.

Thefe fmall fifh are fo far from peopling ponds with other

fifh, that they are very great devourers of the fpawn of

larger fiffi, and do infinite mifchief in ponds.

Thefe arc found no where in fuch great quantities as in the

fens of Lincolnftiire and Cambridgefhire, and fome of the

rivers flowing from them. At Spalding there are, once in

feven or eight years, amazing ftioals that appear in the Wel-
land, and come up the river in the form of a vail column.

Thefe are fuppofed to be the multitudes that have been waftied

out of the fens by the floods of feveral years, and collected in

fome deep hole, till, overcharged with numbers, they are

periodically obliged to attempt a change of place. The
quantity is fo great, that they are ufed to manure the land,

and trials have been made to get oil from them. See Phil.

Tranf. N° 223. For the characters of this and the other

fpecies, fee Gasterosteus.
It is obferved in the Norfolk Report on Agriculture,

that thefe little fifh, which are caught in immenfe quan-

tities in the Lynn rivers about once in feven years, have

been bought as high as eight-pence a buftiel. The favourite

way of ufing them now, is by mixing them with mould, and
carrying them on the land for turnips. Great quantities

have been carried to Marham, Shouldham, and Beachan-

well. Mr. Fuller, there, is reported to have laid out

400/. for them in one year: they always anfwer exceedingly.

And Mr. Rogerfon, of Narborough, has gone largely into

this hufbandry, laying out 300/. in one year, at from 6J.

to 8d. per bufhel, belides carriage from Lynn : he formed

them into comports with mould, mixed well by turning

over, and carried them on for turnips : the fuccefs was very

great. There can be no doubt but that thefe fmall fifh

afford a good animal manure.

Matters of this kind conllantly afford a mod efficacious

manure, and fhould moilly be applied in the frefli Hate,

though



S T I

though in limited proportions, according to the nature and

condition of the land. When tirll mixed with good rich

earthy fnbftances, as above, they are probably in the belt

(late of application for the production of arable crops.

The operation of inch filhy fnbftances, as manure, is readily

elucidated and explained. The fkinny parts of them, tin-

writer of the work on " Agricultural Chemiftry" con-

siders as principally confiding of gelatine, which, from its

flight ftate of cohefion, is quickly foluble in watery fluids;

and, bilides, the fatty matter which constitutes different in-

ternal parts of them, readily becomes ufeful in the fame

way. Their fibrous matter contains all the elementary mat-

ters of vegetable fubltances, that are particularly wanted
for this ufe.

Little filh of the prickleback, thornback, and other

fimilar kinds, may alfo probably be employed in the fame

way, with equal benefit and advantage, where they can be

had in fufficient quantities.

STICKLER, in our Old Writers, an inferior officer,

who cuts wood within the king's parks of Clarendon.

STICKNA, in Geography, a town of Bohemia, in the

circle of Prachatitz
; 3 miles S. of Strakonitz.

STICKS, Foot, in Printing, flips of wood that lie be-

tween the foot of the page and the chafe, to which they

are wedged fall by the quoins, to keep the form firm, in

conjunction with the fide-iticks, which are placed at the

fide of the page, and fixed in the fame manner by means

of quoins. See Reglet.
STICTA, in Botany, from r«1<>S> dotted, alluding to the

minute impreffions on the under fide of the frond ; a name
given by Schreber to one of the fedtions into which he pro-

pofes to divide the Linnsean genus of Lichen, and which is

now received as a genus by itfelf, like Stereocaulon,
Spiloma, &c. (See thofe articles.)— Schreb. Gen. 768.

Achar. Meth. 275. Lichenogr. 86. t. 8. f. 1—8. Syn.

230.— Clafs and order, Cryptogamia Algee. Nat. Ord.
Lichenes.

Elf. Ch. Shields orbicular, flat, feffile, with an elevated

border of the fubltance of the frond, fcattered. Frond
coriaceous ; downy beneath, ftamped with little bald pits.

One of the moil handfome of this natural order, found
on old trees in various parts of the globe. The fpecies in

the Synopfts of Acharius amount to twenty-two, of which
feven are Britilh ; but the laft in this lift, 5. fylvatica, is

not unattended with doubt, and another is certainly mif-

placed, as we faall mention hereafter. We feleft a few
of the moft remarkable exotic, in addition to our native,

fpecies.

S. JUicina. Ferny SticTta. Ach. Syn. n. 1. (Lichen
Filix ; Swartz in Linn. fil. Meth. Mufc. 36. t. 2. f. 2.

Platifma Filix ; Hoffm. Pi. Lich. v. 3. t. 55.)— Frond
fomewhat (talked, glaucous-grey, doubly pinnatifid ;

ftrongly ribbed, tawny and almoft fmooth beneath ; with

bordered pits. Shields reddifh-brown ; their border entire.

— Found on trunks of trees in New Zealand, from
whence Mr. Menzies brought our fpecimens. The fronds
are three or four inches in length, or height, for we know
not whether they grow ereft or horizontally, and confifl of

numerous, very elegant, rounded, finuated, finely pinnatifid

lobes, lying over each other. The upper furface is quite

fmooth, even, and veinlefs, of a pale greenifh-glaucous afh-

colour, befpnnkled with fmall, (lightly elevated, flat Jhie/ds,

red when young, then chefnut-coloured; their border tawny,

fmooth, flightly crenate at the inner edge. The under fide

of the frond is yellowilh or tawny, paler towards the ex-

tremities, and fcarcely downy, except about the remark-

ably ftrong, brown, elevated, central ribs, which run down
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into a fort of channelled commonflalk. The pits, cyphellr,

have an elevated polifhed border, raifed above the fmooth
back of the frond, not funk, as ufual in other fpecies, amongft.
down or pubefcence.

S. cometia. Fringed Stidta. Ach. Syn. n. 2. Meth.
276. t. 5. f. 1 Frond dilated, greenilh-white, with wedge-
Ihaped, lomewhat forked lobes ; fpongy beneath, with cup-
fhaped pits. Shields tawny-red, fringed, like the frond,
with radiating black hairs.— Gathered by Dombey on
trees in Peru. One of his fpecimens was given us by
M. L'Heritier, a remarkably handfome fpecies, larger than
the laft, fpreading in broad imbricated mafles, and diltin-

guiflied by the copious large red fhields, bordered with
black fpreading hairs. The pits of the under furface are,

in faft, pale brown elevated cups, imbedded in denfe fpongy
pubefcence of the fame hue.

S. crocata. Yellow-veined Stidta. Ach. Syn. n. 6.

(Lichen crocatus ; Linn. Mant. 310. Dickf. H. Sice,

fafc. 4. 24. Engl. Bot. t. 2 1 10.)— Frond roundly lobed,

dilated, cellular, glaucous-brown, with bright-yellow pow-
dery cracks and margins ; brown and fpongy beneath, with
minute bright-yellow pits. Shields dark-brown, with an
entire border. Native of rocks, and trunks of old trees, in

the Highlands of Scotland, as well as in the Ealt and Weft
Indies. The dark livid hue of the wrinkled cellular frond,

is ftrikingly contrasted with the lemon-coloured powder,
which iflues from all the cracks, edges, and warts. The
fpongy down of the under fide is nearly as dark, though
fomewhat reddifh ; and the pits, though very minute, are

rendered confpicuous by their bright lemon-colour. We
never faw the fhields. — Acharius mifapplies to this the fy-

nonym of Dillenius that belongs to the following.

S. aurata. Golden-edged Stidta. Ach. Meth. 277.
Syn. n. 7. (Lichen auratus ; Engl. Bot. t. 2359. Pla-
tifma crocatum ; Hoffm. PI. Lich. v. 2. 52. t. 38. f. 1— 3.

Lichenoides lacunofum rutilum, marginibus flavis ; Dill.

Mufc. J49. t. 84. f. 12.) — Frond finuated, roundly lobed,

nearly even, of a (tuning reddilh-glaucous light brown ; the
margin wavy, bearing golden coloured powder; brown and
downy beneath, with bright-yellow pits. Shields.. Na-
tive of trees in St. Helena and the Weft Indies, poflibly alfo

of Devonfhire; but the authority for the latter depends on
unmarked fpecimens, found in Mr. Hudfou's Britilh herba-

rium. This was firft diftinguifhed from the laft, by the

writer of the prefent article, in Engl. Bot v. 33. There
can be no doubt of its being abundantly different, the paler

redder colour of the upper fide, and want of veins, warty
cracks, or cellular depreffions, are fufficient characters.

The margin is more tumid and wavy, with a rather more
golden than lemon-coloured powder, which line alfo ap-
pears in the inner fubltance of the frond, when broken, and
in the minute pits of its brown under fide. Nothing is

known of ihejlie/ds.

S. pulmonacea. Lungwort Stidta. Ach. Syn. n. 11.

(Parmelia pulmonacea ; Ach. Meth. 220. Lichen pulmo-
narius ; Linn. Sp. PI. 1612. Engl. Bot. t. 572. Weit-
ring's Swedifh Lichens, 273. t. 20. Pulmonaria reticulata

;

Hoffm. PI. Lich. v. 1.4. t. 1. f. 2. Lichenoides pulmo-
neum reticulatum vulgare, marginibus peltiferis ; Dill.

Mule. 212. t. 29. f. 113.)—Frond laciniated, abrupt,

deeply cellular, reticulated, dark olive-green ; brown and
villous beneath, with pale, ovate, naked, at length tumid,
fpaces. Shields moftly marginal, biight-chefnut, with a
narrow border.—Common on the trunks of old trees, in

rather mountainous parts of Europe, clothing them with a
rich leafy garment. The pitted afpedt of the plant, fome-
thing like the lungs of an animal, has excited the attention

5 of



STICTA.

of the earlier botanifts, and given rife to the name. The
colour of the upper furface, when frefh and moilt, is a rich

bright green, verging towards olive, or brown by age or

drying. Its very prominent reticulations, ulually fmooth,

are occafionally rough with warts, or rather minute fibres.

The under fide is downy, pale-brown ; tn an early (fate

quite even, though marked with broad, oval, perfectly

lmooth, and rather fhining, fpaces, apparently analogous to

the pits of other fpecies, and therefore, in our opinion, julti-

fying the removal of this plant to the prefent genus, with

which it, no doubt, in every other refpedt, ftriftly accords.

Thefe fpaces become afterwards tumid, and very prominent,

between the downy depreffions, which anfwer to the ribr,

or reticulations, above. The lliields are frequent, for the

molt part feated on the margin, more rarely on the ribs of

the difk, flat, of a chefnut-brown, with a narrow border

dilappeanng with age, when alio the fliields fometimes

become tumid and convex. The rcfemblance of this plant

to the lungs, has caufed it to be ufed, in a decoction with

milk, to cure coughs. It is bitter, altringent and mucila-

ginous, like the famous Iceland Mofs, Lichen ifland'icus of

Linnjeus, and may therefore agree with that fpecies, in

whatever virtues the latter may pofTefs.

S. fcrobievlata. Pitted Stida. Ach. Syn. n. 13. (Par-

melia lcrobiculata; Ach. Meth. 219. Lichen fcrobiculatus

;

Scop. Cam. v. 2. 384. Lightf. 850. Engl. Bot. t. 497.
L. verrucofus ; Hudf. 545. .lacq. Coll. v. 4. 278. t. 18.

f. 2. Pulmonaria verrucofa ; Hoffm. PI. Lich. v. 1. t. 1.

t". 1. Lichenoides pulmoneum villofum, fuperficie fcrobi-

culata et peltata ; Dill. Mufc. 216. t. 29. f. 114.)—Frond
dilated, roundly lobed, crenate, deeply cellular, obfoletely

reticulated, glaucous, with grey mealy warts ; brown and

villous beneath, with pale, ovate, fmooth fpaces. Shields

fmall, fcattered, chefnut, with a roughifh border.—Found
in the mountainous parts of Europe, on trees and mofly

rocks, but rarely in fruftification. We met with it in this

ftate, but fparingly, near Lufs, on the beautiful fhore of

Loch Lomond. This has much broader rounder lobes than

the foregoing, fpreading loofely in large patches ; the pale

glaucous colour likewife marks it at a diftance ; and the

furface, though deeply cellular, is fcaroely ribbed or reti-

culated. Grey mealy warts, looking like a fort of mouldi-

nefs, occur towards the edges of old plants j and thefhields,

when prefent, are feated more towards the central part of

each lobe. The under fide is clothed with dark-brown

fpongy down, vanifhing near the edge, and interfperfed with

oval, whitifh, very fmooth fpots, evidently of the nature

of real eyphelU, though (till fo much refembling what we
have defcribed in S. pulmonacca, as to confirm the genus

of that fpecies.

S. limbata. Mealy-bordered Stieta. Ach. Meth. 280.

Syn. n. 20. (Lichen limbatus ; Engl. Bot. t. 1 104.

Lichenoides, Dill. Mufc. 198. t. 26. f. 100, varietal fari-

nofa, B,C.)—Frond roundlylobed, glaucous-brown, fmooth;

grey and powdery towards the margin ; downy beneath,

with white cup-fhaped pits. Shields brown, with a dark

border.—Native of fhady mofTy rocks, and about the roots

of trees, in Scotland, Wales, Oxfordfhire, and, according to

Acharius, in Switzerland. We have a fpecimen with nu-

merous fhields, which are extremely rare, from Mr. Hudfon's
herbarium, and another from Mr. Menzies. Much fmaller

than the lait, each plant rarely exceeding two inches in

diameter, and confifting of a few concentric, lax, rounded

lobes ; whofe upper furface 1= fmooth and fhining, emulating

brown fattin, with fcarcely any depreflions and reticulations

;

the margin only, often tumid and reflexed, being rugged,

and covered with grey mealv warts, proceeding from cracks

Vol. XXXIV.

in the cuticle. The under fide is even, of a nearly uniform
light brown, finely downy, befprinkled with fmall, white,
fmooth, bordered pits, funk in the down. Shields fmall,

feffile, with a broad bafe : their dilk dark-brown, at firft

concave, with an elevated, fmooth, thick border, but foon
becoming flat, or (lightly convex, almoft black, the border
afTuming the fame hue. This border is not fufficicntly ex-
prefled in Engl. Bot. Neither Dillenius nor Acharius ever

faw the lliields, and hence the former luppofed this very
diltinft fpecies to be the male, or " powder-bearing plant,"
of what we fhall next defcribe, both having been for the
firft time clearly determined in the Engl. Bot. from fpc-

cimens collefted and ftudicd with no fmall care and at-

tention.

S. fulig'mofa. Sooty Stifta. Ach. Meth. 280. Syn.
n. 21. (Lichen fuliginofus; Dickf. Crypt, fafc. 1. 13.
Engl. Bot. t. 1 103. Lichenoides fuliginofum et pulveru-
lentura, fcutellis rubiginofi^ ; Dill. Mufc. 198. t. 26. f. 100,
A.)— Frond roundly lobed, dark greenifh-grey, rough with
blackifh granulations ; downy beneath, with white cup-
fhaped pits. Shields red-brown, with a pale border.—More
frequent than the laft on rocks, as well as trees in old dark
woods, in the alpine countries of Europe. Acharius fays

it grows alfo in France, America, and the ifle of Bourbon.
We have it from Cornwall, Wales, and Weftmoreland.
The fize and habit of this plant agree with the laft, but the
prefent fpecies is diltinguifhed by the innumerable dark
warty granulations of its upper furface, and the want of
thofe grey, denfe, mealy warts, which diltinguifh S. limbata.

The under fides of both fpecies are fimilar. Thefhie/ds of
the prefent, very rarely met with, are more elevated ; at firft

reddifh, with a pale tumid border; then convex and dark
brown, their border difappearing. This has been very
erroneoufly confidered as a variety of the following.

S.Jyhatica. Wood Sticta. Ach.Meth. 281. Syn. n. 22.

(Lichen fylvaticus ; Hudf. 547. Linn. Syft. Veg. ed. 14.

961. Engl. Bot. t. 2298. Peltigera fylvatica ; Hoffm.
PI. Lich. v. 1. 21. t. 4. f. 2. Lichenoides polyfchides,

villofum et fcabrum, peltis parvis ; Dill. Mufc. 199. t. 27.
f. 101.)—Frond deeply lobed, bluntly cut, divaricated,

greenifh-brown, fomewnat uneven and granulated ; downy
beneath, with white pits. Shields marginal, vertical, con-

vex, dark-brown.—Abundant in the mountainom woods of

molt parts of Europe, clothing the ground in loofeextenfive

tufts, intermixed with mofs, under the fhade of rocks or

old decaying trees ; but the fructification is among the

greateft botanical rarities. We have feen it however in

Dr. Hope's collection, who received his fpecimen from Dr.
Burgefs of Dumfriesfhire : Dillenius and Hoffmann have
alfo delineated fimilar ones. The fronds fpread much more
widely than thofe of S. limbata or fuliginofa, and are longer,

though narrower and much more divided, with abrupt
divaricated fegments. Their upper furface is ufually

fmooth and even, of a greenifh nifty brown, fcarcely fo

green as in Hoffmann's plate. Sometimes it is obfeurely

cellular, and befprinkled with dark granulations, like thofe

of fuliginofa ; with which fpecies likewife the under fide

accords, the pits being thofe of a true Sli3a. But the

fhields, as reprefented by authors, appear very different from
all the known fpecies, being more like the pelta, or targets,

of the genus Peltidea, and feated, like moft of them, on
marginal elongated portions of the frond. (See Pbltidea.)
Whether they are orbicular and bordered in a young ttate,

nobody has obferved. If fo, this ambiguous fpecies would
prove a genuine StiBa ; but otherwife it would, as a Pel-

tidea, overturn the importance of the eyphelU for generic

d'.ltm&ion. Indeed this importance is much weakened by
B b S. puf.
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5. pulmonacta and fcrobhulata, in which thefe pits arc To

imperfectly defined ; to fay nothing of Parmelia giomulifera,

Ach. Syn. 195. (Lichen glomuliferus ; Engl. Bot. t. 293,)

and other fpecies, in which they diitinctly, though hut

occafionally or fparingly, occur.

We beg leave, further, to obferve that S. obvohita, Ach.

Syn. n. 19, has no character of the prelent genu?, but,

though villous on both fides, Teems naturally of the tribe

called Cetraria.

ST1ECHOWITZ, in Geography, a town of Bohemia,

in the circle of Beraun, in the Muldaw ; 10 miles S.E. of

Beraun.

STIEGE, or Steige, in Commerce, a term of reckoning

ufed in Germany, containing 20 pieces.

STIENTA, in Geography, a town of Italy, in the de-

partment of the Lower Po ; 9 miles N. of Fenara.

STIEPANOW, a town of Bohemia, in the circle of

Kaurzim ; 15 miles S. of Kaurzim.

STIERNH1ELM, George, in Biography, a learned

Swede, was born in Dalecarlia, in the year 1598. Enjoy-

ing the friendlhip of Buraeus, tutor to Guftavus Adolphus,

he made great progrefs in literature and the fciences.

Upon his return from a tour into foreign countries, he was

appointed le&urer on morality in the gymnaiium newly

• founded at Vefteros ; but deltined for a wider fphere of ufe-

fulnefs and reputation, he was appointed, in 1630, afleflor

in the court of jullice at Dorpat, and in the following year

wa3 ennobled. In 1639 he occupied an important office

in Livonia, where it was his fate to be regarded by the

ignorant and fuperllitious populace as a forcerer, becaufe

he employed microfcopes, and other philofophical inftru-

ments, to aid him in the inveftigation of the fecrets of nature.

In 1 648 he was advanced to the high ilation of vice-pre-

fident of the court of juftice of Dorpat ; but being obliged

to fly from the Ruffians, who threatened this place, the

TefTel in which he embarked was wrecked in its paifage
;

and though he efcaped himfelf, he loll all the property

which he had preferved from the ravages of the Ruffians.

When he arrived at the capital, he was pennylefs and almoll

naked ; but he was foon relieved by the munificence of fome

fteady friends. Queen Chriftma treated him with refpeft,

and nominated him antiquary of the kingdom ; entrufting him

alfo with the care of the public records, and conferring on

him the title of " Curios Regni." In 1658 he was ap-

pointed by Charles X. provincial judge of Drontheim, in

Norway ; but when Drontheim was reftored to Denmark,

he became, in 1661, a member of the council of war ; and

when the college of antiquities was eftabliffied at Upfal, in

1666, he was appointed director. He died at Stockholm

in 1672, at the age of 74. Stiernhielm was a man of great

learning, and excelled in an extenfive knowledge of lan-

guages. All languages, in his opinion, were derived from

the Scythian, which he maintained to be older than the

Hebrew itfelf. By command of queen Chriltina, he was

obliged, in her prefence, and in the public hall of the

academy of Upfal, to hold a diipute on this fubjeft with

profelfor, afterwards bilhop, Terferus. His tafte for poetry

led him to an acquaintance with the principal compofitions

of the ancient poets ; and his own verfes are faid to be flill

read with pleafure. In confequence of his extenfive know-

ledge of mathematics and arithmetic, he was employed to

regulate the Swedilh weights and meafures. Regardlefs

of wealth, he was often reduced to fuch diftrefs as to be

under a neceffity of writing to the chancellor Oxenftierna,

requefting public relief. When his friends regretted his

poverty, they received for anfwer, " Bonae mentis comes eft

paupertas. Aut philofophum aut divitem oportet vivere."

4

He prelerred the former ; and always leeu.ed contented,
cheerful, and happy. Being alked on his death-bed what
epitaph fliould be inferibed on his tomb, he replied,
" Vixit, dum Vixit, laetus." Although he was a man of
uuquellitmable virtue and integrity, he did not efcape
calumny. In matters of philoiophy, he thought freely and
boldly ; but it docs not appear that he ever wrote any
thing contrary to that refpeft which is due to the Supreme
Being, or to the principles of true religion. Among his

numerous works were, " Magog Aramaeo Gothicus, five

origines Vocabularum in Linguis psne omnibus, ex Lingua
Svetica veteri ;" a work printed at Upfal in 4to. but
never completed ; " Leges Veftrogothica; antiquae, cum
Prxfatione et ludice Vocabulorum obfeuriorum," Stock.
1663, fol. ;

" Ulphilas, leu Verfio quatuor Evangeliorum
Gothica, Literis Latinis quam Gothicis ediderat F. Junius,
cum Verfionibuo parallelis, Sveogothica, Iflandxa, et vul-

gata Latina," &c. 1671 ; ibid. 4to. ;
" Epiftola ad Olaum

Verelium de Origine Vocabulorum Gothi et Svedi," pre-
fixed to Hervara Saga ;

" Anticluverius, five de Originibus
STeo-Gothicis," Holm. 1685, 8vo. The " Archimedes
Reformatus" of Stiernhielm, on trying metals by water ;

and his " Linea Carolina," are incontrovertible proofs of
his deep knowledge in mathematics and natural philoiophy.

It appears that he had both microfcopes and lenfes, which
were very rare in Sweden at this time. He was well verfed

in languages, hiftory, and the northern antiquities. His
memory is particularly venerated on account of his being
the father of true poetry in Sweden. He determined, as

his biographer fays, to throw afide that reftraint which
words of the fame found at the conclufion of the line*

carry with them, and to try whether ingenious thoughts
would not pleafe as much in Swedifli verfe without rhyme,
as in the poetry of the Greeks and the Romans. The at-

tempt completely fucceeded in hexameter or heroic verfe,

and Stiernhielm's " Hercules" is and will continue to be
a mafter-piece. Gen. Biog.

STIERNHOOK, John, a learned Swede, was born in

1576. After travelling in foreign countries from 1620 to

1624, he was appointed ledlurer of jurifprudence and the

political fciences at Vefteros; and in 1640 made profelfor

of jurifprudence in the newly eftablifhed academy at Abo.
In 1658 his fight became bad, and he laboured under this

infirmity until his death, which happened at Stockholm in

1675 ' anc^ yet two yeare before this event he went to

Holland, and vifited the Hague, Leyden, Amfterdam, and
feveral other parts, without any affiftance. He was tha

author of various efteemed works, among which was " De
Jure Sveonum et Gothorum vetullo Libri duo," Holm.
1672, 4to. Gen. Biog.

STIFF, the quality by which a fhip is enabled to carry

a fufficient quantity of fail without the danger of overfet-

ting. VelTels having this quality, arifing from their con-

ftrudtion, will certainly fail falter than others, which, in

order to carry the fame quantity of fail, require to be

ballafted. The ftiffnefs of many (hips, however perfect in

their conftruftion, may be materially injured by an inju-

dicious mode of ltowage ; although, on the contrary, this

defeft in the conftru&ion can be feldom rectified, to any
conliderable degree, by the ftowage. See Ship- building,
and Stowage.

Stiff Joints in neat cattle, a difeafe of thefe parts,

which is often troublefome and very hurtful to them. It

is moft probably of the rheumatic kind, and not unfre-

quently termed jointfetton by the country people.

It affefts, for the moft part, fuch old milch cows as are

near calving, or fuch young cattle as are much expoled in

the
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the held in the fpring of the year. It commonly arifes

from too groat cxpofure to cold winds and moitture, and

generally takes place in fuch animal' as have been kept in

a date of poverty and itarvation for the winter feafon, on

their being fnddenly turned out in the early vernal months,

and greatly expofed in low damp fituations to the leverity

Of the north and ealterly winds.

The appearances of it are, that the joints become par-

ticularly affected, andfomctimes fwelled ; and ;': re are great

pain and weaknefs. For two or three days at firll, the

animals only appear (lift in the joints ; which afterward)

often begin to tumefy and enlarge, without any hgns of an

active inflammatory date ; a cold inactive tumour conie-

quer.tly takes place about the articulations, which is at-

tended with a great difluefs, that not unfrequentlv fpreads

and extends itfelf over the whole body, lo as that the

bead is fcarcely able to rile when laid down, without being

in fome meafure afiided. Such cattle as labour under this

complaint often fuffer greatly from the feverity of the pain

in the parts, and from the liltlefsnefs and incapability of

dirring which attend it.

On the difeafe firlt making its appearance, the bealt

mould be removed, and be taken to fome proper building

of the cow-houfe kind, which is rather warmly fituated,

as moderate warmth is of much ufe in the removal of the

complaint. Here proper remedies mould be given, iuch

as calomel and gum guaiacum, in pretty full dofes, as from

half a drachm, to a whole dr2chm and upwards, of the

former ; and from half an ounce, to an ounce and more, of

the latter, in powder, made up with the tincture of opium

and balfam of copaiva into the form of a fmall ball. This

may be given once or twice in the day, in a hornful or two

of warm ale. And afterwards, rccourfe may be had to

ruaiacum, in combination with Peruvian or oak bark, cam-

phor, and ftomachic feeds, in the proportions of from one

to two ounces of the gum, bark, and feeds ; and from one

and a half to two and three drachms of the camphor ; the

whole being formed into a fine powder, and given as above.

One or two ounces of the fpirit of turpentine may alfo

fometimes be given in a quart of thin oatmeal gruel with

great benefit.

The ufe of dror.g dimulating applications rubbed exter-

nally on the fwellings of the joints, which are fo ftrongly

recommended by fome, are feldom probably to be had re-

courfe to, as they may be attended with danger in many
ways.

Where the difeafe puts on an active (late, and is accom-

panied with fever and much pain, as well as fwelling in the

joints, as occafionally is the cafe ; it will be neceftary and

proper to have recourle to opening mild purgative remedies,

as there may be occaiion, with the balls and powders given

in fuch a manner a6 may be fuitable.

By the proper ufe of thefe means, the beads will moftly

foon get well of fuch ltiffnefles in their joints.

But cows and other neat cattle fometimes have lame-

neffes and ItiirHefTes, which appear to be at one time in the

fore-quarters, and at another in the hind ones ; and which

are attended with confiderable pain. Thefe often proceed

from hard driving, or other fimilar caufes, and not from

the fame caufei as the above ; but in thefe cafes, too, the

ealomel-ball, as well as fuch remedies of the bark kind as

have been advifed above, will be found ufeful.

Stifp- Joints in lambs a difeafe or affection in thefe

parts of them, which moitly takes place during the hot

fummer feafon, as about the month of June, coming on

with a ftiffnefs in the different joints of the extremities,

ind fometimes feizing feveral lambs in the fame flock at
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the lame time. It is commonly fuppofed to be occafioned
by the low Hate or condition of the ewes to winch they
belong

; but it is more probable that it arifes from the
fudden night colds and damps which arc liable lo take
place, and to which tli ticularly expofed at this

period of the fear. At fuch tin >rr, the lambs
arc believed to be difpi I ow fall, and, for want of
proper and fufficient nourifhment, to become Hunted, and
to have their joints ftiff and fwelling out; they, however,
for the molt, part, recover of the complaint. It is mod
likely a difeafe of the rheumatic kind, which, when it does
not readily go off, may give way to the ufe of calomel
with a little opium m the form of a fmall ball, to the ex-
tent of from a fcruple to half a drachm, once or twice in

the day, or a Imall fpoonful or two at a time of the fpirit

of turpentine.

STIFLE, or Stii'fi.e, the name of a difeafe in the
patella, or kuee-p^n, in a horfe or other animal, which part
it properly ligmiics. A lamenefs in the flifle is caufed by
thofe accidents that produce it in all other joints. When a
horfe is lame in this part he generally treads upon his toe,

and cannot let that heel to the ground. Some drains in the
Hide are violent, and fwell pretty much ; but Gibfon afTerts,

that he hardly ever knew any of them incurable, unlefs bad
methods had been uled in the beginning. They commonly
maybe cured by cooling faturnine applications, fuch as have
been prefcribed for the fhoulder drains ; but if the fwelling
be very large and puffy, which fometimes happens, recourle
mud be had to fomentations, to take off inflammation.
Sometimes, however, impoithumations follow : in fuch cafes,

and when thefe break and run, there U commonly an end of
danger.

STIFT, in Etching. See Etching.
STIGLIANO, in Geography, a town of Italy, in the

Patrimonio
; 9 miles E. of Civita Vecchia.—Alfo, a town

of Naples, in Bafilicata, celebrated for its baths ; 24 miles

S.S.E. of Acerenza.

STIGMA, in Mediant, a minute red fpeck in the fkin,

without any elevation of the cuticle, of the fame nature as
petechia, from which they differ only in magnitude.

Stigma, in Botany and Vegetable Phyfiology, an eflen-

tial part of the Pistillum (fee that article) in flower»,

being the organ dedined to receive the pollen, the action of
which upon thejligma caufes the fertility of the feeds. (See
Fi c l'ndation of Plants.) For the accomplifhment of this

important purpofe, the part in quedion is fo fituated as to
receive the pollen, and fo formed as to retain it ; whild a
peculiar moitture, fecreted, more or lets copioufly, by the
Jligma, occalions the particles of the pollen, hitherto kept
dry, to burlt, and difcharge their elaitic contents, more im-
mediately fubfervient to the end defigned. When the pollen

is of a glutinous quality, as in Orchidet and ConlorU, the
fame moilture mud be fuppofed to act as a menltruum, per-
forming the fame thing in a flightly different mode.
The fhape of thejigma is chhcrfimp/e, being little more

than a mere point ; or it is capitate, like a pin's head, as in

the Primrofe. In the ringent flowers the two itigmas ar«

tapering, but of the molt fimple flructure, devoid of all

evident pubefcence, fo that it is hard to underdand which
is the efficient part ; while in mod grades the ftigmas are

amply branched or feathery, to detain the pollen. So in

many of the mallow tribe, a great degree of pubefcence,
and abundance of vifcid moilture, are evident in thefe or-

gans ; their rich purple or fcarlet colour contralting with
the large yellow pollen, whofe burding, or cxplofion, may
almotl be feen by the naked eye. The ltigma of the Ama-
ryllis formojiffima is furnifhed, as Linnxus obferves in hit

B b 2 Differta-
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Diilertation on the Sexes of Plants, with a large drop of

clear fluid, which is protruded in the day time, fo as to

ieem in danger of falling to the ground. To this the pollen

adheres, rendering it turbid or itreaky, in which ftate it is

re-abforbed towards evening into the ltyle. The concave

ftigma of the Violet gapes to receive the pollen ; that of the

Martynia is laid to be irritable, doling from the Himulus of

the pollen, which by that means it more furely retains.

That a vital principle is inherent in the Itigma, at leall till

the ends of its formation are anfwered, we learn from an

obfervation of Linnauis, in the Diilertation above alluded

to. He found that this organ, in female plants of Hemp
to which no pollen had accefs, remained for a long while

green and vigorous, as not having had the vital principle ex-

haufted ; while the ftigma of every blollom which had been

impregnated, evinced the completion of that operation, by
fading and withering away. Almoil every flower, when
carefully examined, confirms the truth of this remark. In

thofe cafes where the llyles remain, to form a crown, or

hooks, aflifting in the difperfion of the feeds, the ftigmaa

will generally be found decayed or feparated. See Germen
and Stylus.
STIGMANTHUS, in Botany, a name of Loureiro's,

formed of rty^a, thejligma, and av8o:, a Jloiver, in allufion

to the unufually large fize of that organ.—Loureir. Co-
chinch. 146.—Clafs and order, Pentandr'w Monogynia. Nat.

Ord. Rubiaces, Jufl.

Gen. Ch. Cat. Perianth iuperior, of one leaf; tube

fhort ; limb in five deep, long, very (lender, fegments. Cor.

funnel-fhaped, with a long tube : limb in five deep, ovate-

oblong, fpreading fegments. Stam. Filaments five, very

hort, inferted below the fegments of the corolla ; anthers

oblong, reflexed (we prefume between the fegments). PiJI.

Germen inferior, roundifh ; ftyle thread-lhaped, longer than

the corolla ; ftigma ovate, furrowed, very large. Peric.

Berry dry, comprelled, tuberculated, of one cell. Seeds

numerous, oblong, angular, bony.

EfT. Ch. Corolla funnel-fhaped. Stigma furrowed, very

large. Berry dry, crowned by the calyx, of one cell, with

many bony feeds.

I. S. cymofus. Cay buom rung of the Cochinchinefe.

—

Native of woods and hills in Coclnnchina.—A large,

branching, climbmgjhrub, within tendrils or thorns. Leaves
oppofite, lanceolate, entire, fmooth. Flowers white, in very

large, axillary and terminal, cymes.

Louieiro hints the affinity of this plant to Mujfttnda,

from which, he fays, it differs chiefly in its feed-veliel and

ftigma. We cannot refer it to any known genus, but it

ieems to range near the Solena of Willdenow. See that

article.

STIGMAROTA, hemjigma, and rota, awheel, allud-

ing to the large, orbicular, toothed (ligma.—Loureir. Co-
chinch. 633.—Clafs and order, Dioecia Polyandria. The
name is bad, and of the genus itfelf we have not fufficient

materials to form an opinion. Loureiro gives the following.

Efl. Ch. Male, Calyx in four or five deep fegments.

Corolla none. Stamens thirty.

Female, Calyx in five or fix deep fegments. Corolla none.

Stigma wheel-fhaped, fix-cleft. Berry flefliy, with fix feeds.

The fpecies are two.

I. S. Jangomas.—Stem arbceous, with branched fpines.

Stalks fcattered, many-flowered.—Cultivated, and perhaps

wild, in Cochinchina. This the author confiders as Jan-

(omas, Bont. Jav. m, and Spina Spinarum, Rumph. Am-
oin. v. 7. 36. t. 19. f. 1, 2. He therefore rightly obferves,

that the latter fynonym can have no reference to Car'tffa Jpi-

narum, Linn. Mant. 559.

2. S. afrieana.— Stem fhrubby, with fimple fpine?.

Flowers folitary, terminal.

STIGMATA, in Natural Hi/lory, the apertures in dif-

ferent parts of the bodies of infetts communicating with

the trachex, or air-veflels, and ferving for the office of
refpiration.

Nature has given to thefe minute animals a much larger

number of tracheae and bronchia, than to us. We have

the ramifications of the trachea reaching no farther than

into the brealt, whereas, in the bodies of thele infefts, we
find them extended through the whole, and finely and ad-

mirably interlaced with one another. We have but one

mouth to refpire by ; and the organization of the parts, in-

fervient to refpiration, is very admirable in us ; but in the

infeft clafs, the mouths or openings to breathe at, are much
more numerous, and the organization much more complex.

All the two-winged and four-winged flies, which have a
Tingle or undivided corcelet, to which their legs are all fixed,

have alio four ftigmata in that corcelet, two on each fide.

They have them alfo on the rings of their body, but thofe

on the corcelet are the molt confiderable.

Of the four on the corcelet, the two anterior ones are

ufually the largeft. The belt way to find them, in the ge-

nerality of flies, is to examine them firlt in the larger fpecies

of the libellae, where they are very diltintt and plain, and

after their iituation is well known in that fpecies, they will

be much the more readily found in the reft.

Thele ftigmata of the corcelet, as well the anterior, as

the pollerior, are oblong, and placed obliquely to the length

of the body ; that end of them next the head is more ele-

vated than the other, and their fize is fufficiently large to

render them vilible, efpecially the firft pair. Each of thefe

feems not a little to refemble a fea-mufcle with its fhells a
little open, or is fomewhat like the opening of an eye. It

is alfo furrounded by two eye-lids, proportionably thick j

and befide thefe, which make its outer circumference, one

may difcover two others within, which are bordered with

hairs, and which, when clofed, often quite fhut up the

opening.

The colour of the ftigmata often is fome help alfo to us

for the difcovery of them ; they are very frequently different

in colour from the corcelet ; fome are yellowifh, others of a

coffee colour, or fome degree of a fallow colour, in flies

whofe corcelet is brown, or black, or blueifh.

Flies have, befide thefe, feveral ftigmata alfo in the rings

of their bodies, perhaps in every one of them, though com-
monly thofe in the two or three firft are only to be diftin-

guifhed ; thefe are not like thofe of the corcelet, but are

round, ufually a little eminent above the reft of the furface,

and refembling pins' heads ; they are not eafily difcovered,

becaufe they are not only fmall, but ufually hid by the folds,

or commifTures of the rings. They are ufually two on each

ring, placed on the two oppofite fides, and partly under the

belly. Reaumur, Hilt. In. vol. iv. p. 248.

Malpighi firit difcovered, that thofe eighteen openings,

which are placed nine en each fide of the caterpillar, and
which are called by the name of ftigmata, ferve to give

refpiration to this clafs of animals. M. Reaumur repeated

his experiments, and made feveral new ones ; and he con-

cluded that thele apertures ferved only for the infpiration of

the air, which the caterpillar afterwards expired through
the whole fuperficies of its body, becaufe he could never

obferve that any bubbles of air were ever driven out of thefe

ftigmata : but Mr. Bonnet, on the contrary, having feen

bubbles of air coming out of thefe openings, was led to

infer that the inlpired air was alfo refpired or difcharged

through thefe fame orifices ; and he is of opinion that no
part
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part of it fa expired through the pores of the body. From
fevcral experiments he alio inferred, that of the eighteen

iligmata with which the caterpillar is furnillied, the two
anterior and the two pofterior ones are of greater life lor

refpiration than any of the others. Phil. Tranf. vol. xlv.

p. 300, &c.

n.MATA, in Antiquity, certain marks imprefled on the

left fhoulder of the loldiers when lifted. See STIGMA-
TIZING.

Stigmata were alfo a kind of notes, or abbreviations,

COnfiftinit only of points, dilpoled various ways
; as in tri-

angles, fquares, erodes, &c.

Stigmata is alio a term introduced by the Francifcans

to exprefil the marks, or prints, of our Saviour's wound-,
faid to have been miraculoufly imprefled by him on the body
of their feraphic father, St. Francis.

A folemn fealt was hereupon appointed to be annuallv

celebrated in memory of the miracle, called " the feafl of

the ftigmata of St. Francis ;" and a peculiar mafs or office

was compofed for the lame.

An archi-confraternity was erefted on the fame occalion,

by Frid. Pizzi, a Roman furgeon, in the year 1594.
STIGMATICI, among the Romans, were fcrvants

marked in the face for fome crime.

STIGMATIZING, among the /Indents, was lnfli&ed

upon flaves as a punifUment, but more frequently as a mark
to know them by ; in which cafe it was done by applying a

red-hot iron, marked with certain letters, forming the name
or fome peculiar character belonging to their matters, to

their foreheads till a fair impreflion was made, and then

pouring ink into the furrows, that the infeription might be
the more confpicuous.

Soldiert were branded in the hand with the name or cha-

racter of their general.

After the fame manner it was cultomary to ftigmatize the

worfhippers and votaries of fome of the gods. The marks
ufed on thefe occafions were various ; fometimes they con-

tained the name of the god, fometimes his particular enfign,

as the thunderbolt of Jupiter, the trident of Neptune, the

ivy of Bacchus, &c. or they "marked themfclves with fome
myftical number, by which the god's name was dtfenbed.

To thele three ways of ftigmatizing St. John is ftippofed to

refer. (Rev. chap. xiii. ver. 16, 17.) Theodoret is of

opinion, that the Jews were forbidden to brand themfelves

with ftigmata, becaufe the idolaters, by that ceremony, ufed

to confecrate themielves to their falle gods.

Among (ome nations, ftigmatizing was confidered as a

diftinguiflied mark of honour and nobility. In Thrace, a;

Herodotus tells us (lib. v.), it was practifed by none but

perfons of credit, nor admitted by any but perfons of the

meineft rank.

The ancient Britons are alio faid to have imprinted on

the bodies of their infants the figures of animals, and

other mark-, with hot irons. Potter Arch. Grief, torn. i.

p. G4, &c.

STlGSIO, in Geography, 3 town of Sweden, in Anger-
manland, feated on a river which runs into the gull of

Bothnia ; 8 miles W. of Hernofand.

STIKKESHOLM, a place on the fouth coalt of Ice-

land, fituated at the extremity of a fmall peninfula, clofe to

the fea, amidil abruptly precipitous rocks, fome of which

are columnar. Near the llthmus, which is palled in entering

this peninfula, is a hamlet, called " Hclgafel," or the Holy
Hill, from its fituation on an eminence, with which certain

fuperftitious ideas and ufages were anciently connected. On
this fpot was cftabliffied one of the earlielt of thofe fettle-

*>ents which the Norwegian emigrants made upon the coafts
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of Iceland. The accefs to Stikkefholm affords fevcral fine

views of the " Brcidc-Fiord," which is here completely
lludded with fmall rocky iflands, amounting in number to
about 150. Many of thele iflands contain great numbers
ol eider-ducks. The houfea are large, and, as well as the

(lore-houfes and cottages, belonged (in 1810) to Mr. Thor-
laciuBj a native oi the country, and reputed the richeft man
in Iceland. Before the war between England and Den-
mark, Stikkefholm was a place of considerable traffic.

The iifhery, which begins earlier than in the Faxe-Fiord,
was very productive. During the early part of Sunday,
the occupations ot the people in this place were fufpended,

and many of them went to the neighbouring church at

Helgafel; but at fix o'clock in the evening, the llorc-

houfes were again opened, and the inhabitants of the place,

refuming their common dielles, went to work as ufual.

This is alfo the cafe in (very part of the country. The
fabbath of the Icelanders, according to the ecclefiattical

law of the ifland, begins at lix o'clock on Saturday evening,

and terminates at the fame hour on Sunday. The females

ol the family at Stikkefholm, as well as thofe of the higher

clafs of people in other places, did not fit at the table, when
the travellers, to whole account we now refer, were eating

their meals. The maiter of the houfe always falutcd his

lady, when he rofe from the table. Mackenzie's Travels

in Iceland in 1810.

STIL de Grain, in the Colour Trade, the name of a

compofition uled for painting in oil or water, and is made
of a decoction of the lycium, or Avignon berry, in alum-
water, which is mixed with whiting into a palle, and
formed into twilled lticks. It ought to be chofen of a

fine gold yellow, very line, tender, and friable, and free

from dirt.

STILAGO, in Botany, Linn. Mant. 16. Juff. 443.
Schfeb. Gen. 608. 836. Willd. Sp. PI. v. 4. 714. Mart.
Mill. Did. v. 4. Ait. Hort. Kew. v. 5. 367, was fo

called perhaps from the luppofed permanency oi its llyle.

The name and the genus, however, require to be abolifhed,

the characters, except that of the berry from Rumphius,
having been taken from a fpecimen in the Linnaean her-

barium, which proves merely the male plant of Antidcfma

alciiteria. (See Antidesma.) Indeed the Stilago diandra,

Roxb. Coromand. v. 2. t. 166, moll evidently agrees in

g(
jnus with his Antllefma pulcfcens, t. 167. We cannot

account for their being kept feparatu by the learned editor,

who well knew what Stilago was. Still more wonderful

is it that Nodi tali, Rhcede Hort. Malab. v. 4. t. 56,
fhould be quoted by Willdenow, without any remark, for

both Stilago Bunius and Antidcfma alexiterii. We cannot

deny the accidental propriety of this citation, they being,

though the author did not know it, one and the fame

plant.

STILARO, in Geography, a river of Naples, which

runs into the gulf of Squillace, N. lat. 38 21'. E. long.

16
' 50'.

STIL BE, in Botany, n\$r,, fpkndour, an idea not very

fuitable to this genus, whofe habit is like that of (ome of the

lets confpicuous Proleacet. Perhaps it alludes to the mining

cafe of the feed. — Berg. Cap. 30 Linn. Mant. 165.

Schreb. Gen. 737. Willd. Sp. PI. v. 4. 11 16. Mart.

Mill. Diet. v. 4. Jufl. 418. Lamarck Illuftr. t. 856.—
Clafs and order, Polygamia Dioecia ; rather Tetrandria

Monogynia, near Glolularia. Nat. Ord. uncertain.

Gen. Ch. Cat. Perianth inferior, double; the outer of

three lanceolate, fpreading, pointed leaven ; inner of one-

leaf, tubular, five-toothed, at length hardened. Cor. of

one petal, funnel-fbaped ; tube the length of the calyx ;

limb
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limb in foi.r or five linear-lanceolate, nearly equal, deep

fegments. Stum. Filaments four, awl-fhaped, inferred into

the throat of the tube, longer than the limb, fomewhat un-

equal in length ; anthers heart-lhaped, obtufe. P'ifl. Gcr-

men fuperior, ovate ; llyle thrcad-fhaped, the length of the

ftamcns ; ftigma acute. Peric. none, except the inner calyx

become cartilaginous, inclofing the feed, and falling oil

with it. Seed folitary.

Some plants are faid to bear only male flowers.

Ell. Ch. Calyx inferior, double ; the outer of three

leaves ; inner five-toothed, cartilaginous. Corolla funnel-

fhaped. Capfule of one cell and one valve, feparating entire

from the bale. Seed folitary.

I. S. pinajlra. Pine-leaved Stilbe. Linn. Mant. 305.
Willd. n. 1. Thunb. Prodr. 29. (S. vellita ; Berg. Cap.
30. t. 4. f. 6. Selago pinaltra ; Linn. Sp. PI. 876.)

—

Leaves lanceolate, pungent, revolute. Spikes ereft. Limb
of the corolla hairy.—Native of the banks of rivulets, at

the Cape of Good Hope. It feems unknown in the gar-

dens of Europe. Commelin's V'alerianella, Hort. Amft.
v. 2. t. no, furely can have nothing to do with this plant.

The Jlem is fhrubby, with many llraight, round, upright

tranches, denfely clothed with whorled, fpreading, afcend-

ing, rigid, pale, lanceolate, revolute, entire, fmooth leaves,

half an inch or more in length ; dotted above ; on (hort

broad ftalks. Spikes terminal, feffile, folitary, ereft, ob-

long ; with a braclea under each flower, refembling the

leaves, but (horter and broader. We have never feen the

Jloiuers in perfection, which Bergius defenbes as white.

We are not without fufpicion of his having, as well as Lin-

naeus, confounded two fpecies, one with longer whiter

hairs upon the corolla, and (horter lefs pungent leaves, than

what his plate reprefents.

2. S. cernua. Drooping Stilbe. Linn. Suppl. 441.
Willd. n. 2. Thunb. Prodr. 29.— Leaves pnfmatic,

abrupt, with a fmall point. Spikes drooping. Limb of

the corolla fmooth.—Gathered by Thunberg, at the Cape
of Good Hope. The leaves are only four in each whorl,

not fix, as in the foregoing. Their form is triangular or

prifmatic, with a funk rib. Spikes (horter than the lad,

recurved, with much larger Jloiuers, vvhofe limb has only

four fegments, all fmooth, lanceolate, and acute.

3. S. ericoides. Heath-leaved Stilbe. Linn. Mant. 305.
Willd. n. 3. Thunb. Prodr. 29. (Selago ericoides;

Linn. Mant. S7.)—Leaves ovate. Spikes ereft. Limb
of the corolla fmooth.—Native of the Cape of Good Hope.
A mucli {<nMer Jhrub than either of the preceding, with

fmall leaves, like lome Heath or Thyme, imbricated in

four rows, ovate, thick, fmooth, with a lingular lanceolate

keel, lodged in a furrow. Spikes (hort and erecL Flowers
apparently purplilh. Calyx fringed with white wool. No
figure is extant of this or the lall, nor have they appeared
in any garden.

STlLBITE, in Mineralogy. See Zeolite.
The French mineralogifts, after Haiiy, have divided the

mineral called zeolite into two fpecies, mefotype and (til-

bite. The 1.1 :er is often called nacry zeolite, being dif-

tinguifhed by its nacry luftre. The properties of this

mineral will be defcribed, with the other varieties of zeolite,

under that article.

STILBOSPORA, in Botany, from r^/3a>, tojhine, and
rvo^o , feed.— Perf. Obf. Mycol. fafc. 1. 31. Syn. 96.

—

Clafs a id order, Cryptogamia Fungi. Nat. Ord. Fungi.

EfT. Ch. Seeds, or feed-cafes, naked, imbedded col-

lectively in a black fubftance, flowing from the branches

of trees.

This cannot but feem a very doubtful genus of the vege-

table kingdom, though not more obfeure than the Chaos of
l.innxus, or the Hydatid of Hunter, amonglt animals.

Perfoon remarks that there is no fphtrula, or capfular re-

ceptacle, as in Si'im.kia (fee that article); and that a

compound microfcope is neceffary for the determination of
the different lhapes of thofe minute granular bodies, which
he knows not whether to call feed-vejfels , or feeds, or per-

haps buds, all forming, to the naked eye, one uniform
black mafs. He defines fix fpecies.

1. S. ajlerofperma. (S. allerofpora ; Hoffm. Germ. v. z.

t. 13. f. 3.) — Cafes llellated.—This appears in the form
of varioufly-fliaped black fpots, under the cuticle of trees,

and is found, under a high magnifier, to contain numerous,
compact, radiated bodies, compofed of oblong pods, croffing

each other, and divided internally into three or four cells.

2. S. macrofperma. Pert'. Difp. Meth. Fung. 14. t. 3.

f. 13.—Cafes elongated, cylindrical.

—

Perfoon.

3. S. ovata. Perf. Obf. Mycol. fafc. I. 31. t. 2. f. 2.

(S. pyriformis ; Hoffm. Germ. v. 2. t. 13. f. 2.)—Cafes?
or feeds ? ovate.—On the trunks of beech. The fhape is

exaftly oval, but no diltin6t partitions, or cells, are dif-

cernible, according to Perfoon, though Hoffman's figure

feems to exprefs them.

4. S. angujlata. Perf. Syn. n. 4.— Seeds minute, ovat?,

inclining to cylindrical.— Intermediate between the laft

and the following, nearly agreeing in minutenefs with the

latter.

5. S. microfperma. Perf. Obf. Mycol. fafc. I. 31. t. 2.

f. 3.—Seeds minute, unequally ovate, rather acute at each
end.—On branches of beech, or the bark of Betula alba,

&c. Various in form, roundifh, ovate, or oblong, deltitute-

of partitions.

6. S. fpherofperma. Perf. Obf. Mycol. fafc. I. 31.
t. 1. f. 6.—Seeds minute, globofe.—Found on the ftems

of the Common Reed, Arunda phragmites, appearing to

have run out of Allures in the 11 raw, and fometimes collefted

into round fpots.

STILBUM, from rAjSo;-, Jhinirig, a genus of fungi,

which Perfoon in his Synopfis, p. 680, thus defines.

Eff. Ch. Little, ftalked, mucor-like fungi ; with 3,

roundifh (olid head, at firft watery or gelatinous, becoming
generally opaque, or turbid, as it ripens.

He defines fixteen fpecies, found on rotten wood, of
which the molt confpicuous and remarkable is the firlt.

S. hirfutum. Perf. Difp. Meth. Fung. 39. Hoffm.
Germ. t. 10. f. 2.— Permanent. Stalk yellowilh, rough
with flraight upright hairs.—A pretty fpecies, found rarely

on rotten trunks of trees. This is among the largeft of its

genus, and may even be dried and preferved. The briltly

afpeft of the Jlalk, one or two lines in height, readily dif-

tinguifhes it.

We cannot perceive why this genus may not be compre-
hended under Mucob. See that article.

STILE, and Stilus. See Style.
Stile, in Rural Economy, the name of a well-known

contrivance for the admifiion of foot-paffengers, without
permitting the (tock of the inclofures to get through.

Stiles are made in very different forms and manners, in dif-

ferent ditiricls, according to the nature of the materials,

lituations, and purpofes for which they are intended. But
they may be more clearly underftood, by a (hort defcription

of them. Where ftones are in ufe, a (tile of a very fimple

conftruftion is formed, by having at the bottom a thin flat

flone fet up edge-ways, to prevent fheep, and other fmall

animals, getting out ; and above there is a long crofs lion?

or bar fixed, to prevent horfes or cattle jumping over.

Another ftile of a fimple confirmation, and which is well

calculated
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calculated for fituations where the traffic is not great, is

formed by having llepping-ftoncs fixed in the fides of the

wall. In the Cornifb llile, the foundation is n (lone-wall,

in which a gap is left, and Hones are laid acrofa a ditch of

fome depth, made lengthways in the gap : the foot-paf-

fengers llep on the Hones, but {bur-footed animals mifs

them, and fall into the ditch.

Where wood is employed in forming (tiles, they have

many different forms, according to the nature of the fitua-

lions, and the ingenuity of the workmen who conflruft

them. Common llile.; ot this Cort are made with two framed

pieces of timber fee upright, part of them parallel to each
other, leaving fufficient fpace for a perfon to pafs between
them ; and by a fort of upright railing fet firmly into the

ground, with fleps fixed through it towards the bottom
part, by means of which the paflengers are enabled to get

over. There is likewife the lu'ulcl ftile, which has fome-
what the form of a fmall gate, fwinging between two other

fimilar frames, which arc fet fall into the ground in an an-
gular manner ; and the regular llep-form, with a rail.

It is probable, too, that there arc other different kinds
and forms in ufc in different places.

Stiles, in Carpentry, denote alio the upright pieces

which go from the bottom to the top in any wainfcot, or
the like.

STILFRIED, in Geography, a town of Aultria

;

7 miles N.E. of Weikendorff.

STILI, an ifland in the Grecian Archipelago. N. lat.

37° 25'. E. long. 22 49'.

STILICHO, in Biography, a commander who diflin-

guifhed himfelf in the decline of the Roman empire, was of
Vandal origin, and the fan of an officer of cavalry in the

fervice of the emperor Valens. Brought up to arms, he
rofe rapidly through various gradations to the po>t of maflcr-

general of the cavalry and infantry of the Roman, or at leall

of the Wefiern, empire. He accompanied Theodofius in

all his wars, and maintained the Roman dignity in ratifying

a treaty with the king of Perfia. 0:i his return, he married

Serena, the niece and adopted daughter of Theodofius.
Although Rufinus, who was the confidential miniller of
Theodofius, was jealous of Stilicho, and wifhed to depre-
ciate him in the eflimation of the emperor, he was counter-
acted by the influence of Stilicho's wife ; fo that he was
with the emperor at the time of his death in 395, and en-

trufted by him with the guardianfhip of his two fons, Ar-
cadius and Honorius. The latter, who had the Wefiern
empire for his fhare, appointed Stilicho for his prime mi-

nifler ; and he began his adminiilration by renewing the an-

cient alliances of the Romans with the German nations, and
eflablifhed peace. In 397, Stilicho refortcd to the fuccour
of Greece, which was ravaged by Alaric. Having cither

neglected or betrayed his trull, by fuffering Alaric to

efcapc, he was obliged to withdraw from Greece, and wa>
declared at Conflantinople a public enemy, with contifca-

tion of all his ellates in the Ealt. Stilicho exerted himfelf

with vigour in recovering Africa, which had revolted from
the Weftern empire ; and acquired new influence by the

marriage of his daughter, Maria, to the young emperor,

Honorius :—an union elegantly celebrated by Claudian, the

perpetual panegyriil of Stilicho. When the timid Honorius
was alarmed by the irruption of Alaric into Italy in the

year 403, and was difpofed to quit Milan, the feat of his

government, and to retire to one of the Gallic provinces,

Stilicho oppofed this difgraceful meafure, and collecting a

powerful force, vanquiihed the Goths at Pollentia, and
obliged them to retreat : neverthelefa Alaric, breaking

through the pafl'age of the Apennines with his cavalry,

STI
Ipread an alarm that reached even Rome, lo that Stilicho

advifed the purchafe of his retreat from Italy with a fum of
money. When Alaric had finally departed, the policy of
Stilicho was publicly arraigned for fufTering him to efcape.

In 406, Italy was again invaded by a vail multitude of bar-
barians, who penetrated a:- far as Florence, laid liege to the
city, and reduced it to great dillrefs. Stilicho haftened to
the relief of the belicgcd, difperfed the barbarians, forced
them to furrender, and put to death their commander,
R.adagaifu8, who had been tak<*n prifoner. Although
Italy was again delivered by Stilicho, Alaric flill remained
at the head of new levies of Goths, and other barbarian

warriors. Stilicho, either from motives of perfonal ambi-
tion, or of Hate neceflity, entered into a negotiation with
Alaric, by virtue i>f which he was declared maltir-general

of the Roman armies in Illyricum. Whilll Stilicho was
forming a purpofe of leading an army of Romans and Goths
to Conflantinople, and concurring with Alaric in making
an extravagant demand upon Ravenna, the feeble-minded

Honorius was connecting himfelf with a new favourite,

who fucceeded in imprefling the mind of the emperor with
alarms of the treafonable intentions of Stilicho. Honorius
determined to vifit the camp at Pavia ; and foon after hit

arrival at it, a pretext was formed for maflacring all the

friends of Stilicho, who occupied diftinguifhed polls in the

army and ftate. Stilicho received intelligence of this mea-
fure at Bologna; and a council, which Tie fummoned, ad-
vifed him to march immediately, and revenge the (laughter

of his friends. Whilfl he was hefitating, a Gothic chief

rufhed into his camp, killed his guard, and penetrated into

his tent, whence he had but juft time enough to efcape.

Flying to Ravenna, he took fanctuary in a Chriflian

church ; but being deceived by count Heraclian, who ap-

peared at the gates with a body of troops, and confiding

in his oath that he meant only to fecure him, furrendered

himfelf into their hands. Upon this the treacherous count
produced an order for his immediate execution, to which
he fubmitted with a firmnefs becoming the military character

which he had acquired. His fon Eucherius was foon after

apprehended, and put to death ; and his daughter Ther-
mantia, who had fucceeded her filter in the imperial bed,

was divorced. Stilicho's furviving friends were cruelly tor-

tured, in order to procure the confeffion of a fuppofed con-

fpiracy againfl the emperor; but they fuffered in lilcnce.

This cataftrophe occurred in the year 408. The apparent

piety of Olympius, the new favourite of Honorius, has in-

duced the ecclefialtical hiftorians to treat the memory of
Stilicho with great feverity ; but Zofimus, though upon
the whole not favourable to him, acquits him of the treafon

laid to his charge ; and the poetry of Claudian eulogizes

him as the hero of his age. Univ. Hift. Gibbon's Rom.
Hid.

*

STILL, the name of an apparatus ufed in diflillation.

See Distillation and Laboratory. See alfo Alk.m-
bic, Retort, Worm, &c.

Dr. Lewis has contrived a Hill, adapted to his portable

furnaces, which is fufficient for the purpofes of an experi-

mental laboratory. The body of the flill is a wide copper
pan ; and, for diflillation in a water-bath, another veflel

of the fame figure is received into it almoft to the top, the

fpace between them being nearly filled with water. Both
thefe veflels are of the fame width at the mouth, and either

may be ufed as a Hill equally wich the other : either of them
ferves alfo, on other occafions, as an evaporating pan, a

boiler for experiments in dyeing, and other like purpofes.

All the parts are made of chin copper plate, and well

tinned on the iufide with pure tin. In confequence of their

thinnefs,
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thinnefs, they admit of Come alteration of their figure about

the edges, fo that though they fliould not be perfectly

round, they are readily accommodated to one another, and
lit clofe : the juncture is eafily made perfectly tight, by
applying round it narrow flips of moiltened bladder, which

are more convenient than luting, as being readily It ripped

off when the operation is finifhed. A fhort pewter pipe,

with a pewter Hopper fitted to it, for returning the diflilled

liquor, or pouring frefli liquor occalionally into the Mill,

without the trouble of unluting and feparating the veffels,

is foldered into the top of the head, which, in thefe kinds

of inttruments, is the moff convenient place for it. For
feparating, by diffillation, fpirituous from watery liquors,

or the rectification of fpirit of wine, the head is raifed, by
inferring between it and the breaft, a thin copper pipe

about two feet long. A worm and refrigeratory are necel-

fary, as for the common Hill ; and a glafs head is requifite

for fome ufes, particularly for the diftillation of vinegar,

and fuch other liquors as would corrode a copper one, and
impregnate themfelves with the metal ; in which cafe, the

ufe of the metalline worm alfo is to be avoided, and the

glafs or (lone-ware receiver joined to the pipe of the head.

Lewis's Com. of Arts, p. 9, 10.

Still-Bottoms, in the D'tJTillery, a name given by the

traders to what remains in the Hill, after the working of

the warn into low wines.

Thefe bottoms are procured in the greatelt quantity from

the malt wafh, and are of fo much value to the diftiller in

the fattening of hogs, &c. that he often finds them one of

the moll valuable articles of the bufinefs. They might alfo

be put to other ufes, fuch as the affording of a large pro-

portion of an acid fpirit, an oil, a fuel, and a fixed fait ; and

with fome addrefs, and good management, a vinegar and a

tartar. Another very advantageous ufe of them, is the

adding of them to the next brewing of the malt for more
fpirit : the increafe of the produce from this is more than

could eafily be conceived. It alfo more readily difpoles the

new wafh to ferment, and gives the fpirit a vinofity that it

cannot have without it ; the proportion, in this cafe, can

never exceed that of a fifth or fixth part of the whole quan-

tity of the liquor employed. The liquor left behind in the

ftill, after the rectifying of the low wines into proof-lpirit,

is alfo called by fome by the name of Hill-bottoms ; but

this is little more than mere phlegm, or water impregnated

with a few acid, and fome oily parts, not worth feparating,

unlefs for curiofity. The iiquor left in the Hill, after

the rectifying of the proof-fpirit into alcohol, is alfo of

the fame kind.

The bottoms of molaffes fpirits feem calculated for many
ufes. It is very probable that the vinegar-makers would
find their account in trying them, and the Hrong and lading

yellow colour with which they tinge the hands may recom-

mend them to the dyers. A fmall proportion of them,

added to the new treacle to be fermented, greatly promotes
the operation, and increafes the quantity of fpirit.

The bottoms of the wine fpirit, that is, the remainder after

diftilling the fpirituous part from damaged wines, or wine-

lees, may be brought to afford Mr. Boyle's acid fpirit of

wine, and that fubHance, called by Becher the media fub-

Jlantia v'tni. A parcel of tartar may alfo be procured in

very great perfection ; and the laft remainder may be con-

verted into excellent and genuine fait of tartar. The liquor

may otherwife be ferviceable in making vinegar and white

lead. Shaw's Effay on Diilillery.

Still-Hou/c. The Dutch have much the advantage of

m in the ftrufture of their ffill-houfes, and have every thing

in great readinefs and neatnefs. The general rules in build-

ing thefe houfes Ihould be thefe :

The firft caution is to lay the floor aflope, not flat, where

any wet work is to be performed : it fhould alfo be well

flagged with broad Hones, fo that no wet be detained in the

crevices, but all may run off, and be let out at the drains

made at the bottom and fides.

The Hills fhould be placed abreaff on that fide of the flill-

houfe to which the floor has its current. The largell Hills

in Holland, for their greatell works, are never of that mon-
Hrous fize which areconllructed in England, but much more
manageable and convenient, as feldom containing more than

fix or eight hogiheads ; and with fuch Hills a tingle hand

will perform more bufinefs than with one of a much larger

fize. Fronting the Hills, and adjoining to the back wall,

fliould be a flage for holding the fermenting backs, and

thefe being placed at a proper height, may empty them-

felves, by means of a cock and a canal, into the Hills, which

are thus charged with very little trouble.

Near this fet of fermenting backs fhould be placed a

pump or two, that may readily fupply them with water by
means of a trunk or canal, leading to each back. Under
the pavement adjoining to the Hills fhould be a kind of cel-

lar, wherein to lodge the receivers, each of which fliould be

furnilhed with its pump, to raife the low wines into the Hill

for rectification ; and through this cellar the refufe wath, or

Hill-bottoms, fhould be difcharged by means of a hofe, or

other contrivance. Thefe are the principal things to be

regarded in the erecting of a Hill-houfe for the original pro-

duction of fpirits ; and if thefe rules are well obferved, malt-

fpirit will be made with little more trouble than molaffes ;

for by this means tkc bufinefs of brewing and cooling the

wafh, which, according to the method generally practifed

in England, takes up fo much time and trouble, is entirely

faved, fermentation is carried on to a much greater advan-

tage, and the quantity of fpirit increafed. Shaw's Effay

on Diltillery.

STILLATITIOUS Oils, are fuch as are procured by
diftillation, in oppofition to thofe got by infufion, expref-

fion, &c.
STILLATORY. See Still-Hou/,.

STILL1NGFLEET, Edward, in Biography, alearned

prelate of the Englifh church, was born at Cranbourn, in

Dorfetfhire, in the year 1635 ; and, after preparatory edu-

cation in the grammar-fchools of Cranbourn and Ring-

wood, was elected in 1648 to St. John's college, Cam-
bridge. Of this college he W3S chofen fellow in 1653,
and prefented to the rectory of Sutton, in Bedfordfhire,

in 1657, having previoufly received epifcopal ordination from

Dr. Brownrig, the deprived bifhop of Exeter. In 1659
he publifhed his " Irenicum, or the Divine Right of parti-

cular Forms of Church Government examined," hoping, by
this publication, to remove the prejudices, and conciliate the

attachment of thofe who were alienated from the church of

England. In this treatife he maintains, that Chrift did not

determine the form of the government of his church by any

pofitive laws ; that the apoftles adapted it to the various

circumffances of time, place, and perions ; that epifcopacy

is lawful ;'that in the primitive church no invariable form

of church government was adopted ; and that the moft

eminent divines, at the Reformation, did not conceive any

one particular form to be neceffary. In a new edition of

this work, in 1662, he annexed an appendix, concerning the

power of excommunication in a Chriflian church. The
Irenicum was highly commended for its learning and mode-

ration ; but the author himfelf, as bifhop Burnet fays, de-

firous of avoiding the imputations of hoftility to the church

8 which
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which it occafioned, retrafted the book, and gave way to

the humours of a high fort of people, beyond w hat became

him, perhapi beyond Ins own le:iie ol things Whilil he

was employed in performing the functions of a country

pallor, he prefented to the public a fccond work, of exten-

sive learning and perfpkuous llyle, which has been always

eftcemed one of the belt defences of the Chnllian religion ;

and which was intitled " Ongines Sacr* ; or a rational Ac-
count of the Chriftian Faith, as to the Truth and divine Au-
thority of the Scriptures, and the Matters therein con-

d ;" 4to. This work eltabhlhed his reputation as a

writ-T, fo that he had a commiffion from Dr. Henchman,
bilhop of London, to draw up a vindication of archbifliop

Laud's conference with Filher the Jefuit ; and the title of

his work was, " A rational Account of the Grounds of the

Protellant Religion ;" 1664, folio ; which Dr. Tillotfon

aflerts to be fullv anlwerable to this appellation. Soon after,

he was elected preacher at the Rolls chapel, and in 1665
prefented by the earl of Southampton to the living of St.

Andrew's, Holborn, and appointed likewife lecturer at

the Temple. In 1668 he took his degree of dodtor in di-

vinity, dlftinguilhing himfclf 011 the occafion by keeping an

aft in which he dilplayed great fluency in the Latin lan-

guage, and logical acutenefs. At the nomination of

Charles II., to whom he was chaplain, he was nominated

canon-relidentiary ol St. Paul's, to which preferment fuc-

eeeded the archdeaconry of London, and in 1678 the

deanery of St. Paul's, which was his higheft promotion

during that reign. Whilil Dr. Stillingfleet was thus ad-

vancing from one dignity to another in the church, he was

occupied in a variety of compofitions on doftrinal and con-

troverfial fubjects, more particularly direfted againil the So-

cinians. He alio published a number of trafts againil the

R"man Catholics ; one of the tirll was " A Difcourfc con-

cerning the Idolatry praftiled in the Church of Rome, and

the Hazard of Salvation in the Communion of it," 1671 ;

which produced a great nurber of anfwers and replies.

Although mucn of his time mull have been occupied in

controversial writing, he found leifure to prefent to the

public " A Letter of Refolution to a Perfon uiilatisf-cd

about the Truth and Authority of the Scriptures ;" which

was confidered as an excellent piece of rea'oning. He alfo

preached a fermon about the time of the Popilh plot, the

defign of which was to unite the DiiTenters in the common
caufe, and to induce them to abandon their Separation from

the ellablifhed church, which involved him in a contro-

verfy with Baxter, O^en, and others, who were not likely

to acquicfce in his fundamental pofition ; that, " fir.ee, ac-

cording to the judgment of divers among themSelves, a con-

formity to our church's worlhip was DOt unlawful, by con-

feqmnce their Separation mull be linful and dangerous." To
their ftriftures on his fermon he ••ubhfhed a reply.

Dr. Stillingfleet extended his investigations far beyond the

limits of theological and ecclefiailical fubjefts ; and on

occafion of the impeachment of the carl of Dai by, he vindi-

cated the right of bilhops to vote in criminal cales, in a trea-

tife on "The Jnnfdiftion of Bilhops in capital Cafes," which

proved his extenfivc acquaintance with parliamentary hif-

tory, as well a? (tatute and common law. A fecond work,

pubhhSed in 1685, and entitled " Origines Britannicae, or the

Antiquities of the Britifh Churches," gave an ample view of

the origin and prngrefs of Chriftian churches in Britain, fuice

the firlt introduftion of Chnllianity in the ifland to the con-

version of the Saxons. In this refearch, Stillingfleet had

been preceded by the learned archbilhop Ulher, in his work
" Dc Ecclefiarum Bntannicarum Primordiis." King James
having instituted an ecclefiailical commiifion, Summoned

Vol. XXXIV.

Stillingfleet, who had long been prolocutor of the Lower
Houfe of Convocation, to appear before it ; on which occa-
fion he drew up a " Difcourfc concerning the Illegality of
the Kcdefiallieal Commiflion, in anfwer to the Vindication
and Defence of it," which was not pubhihed till the year
1689.

At the Revolution, the fervices rendered by Dr. Stilling-

fleet to the eltablifhed church were recompenfed by the
bilhopric of Worcefter, to which lee he was confecrated in

Oftober 1689 ; in which high itation he was fedulous in the
difcharge of the duties of his office, and in defending the
rights of his order by his fpeeches in parliament. On the
death of archbifliop Tillotfon, in 1694, the queen is Said to
have wilhed for the advancement of Stillingfleet to the fee
of Canterbury, but the Whigs oppofed it, from an appre-
hension " that both his notions and his temper were too
high." The bilhop again engaged in controversial divinity

againil the Socinians and Unitarians : and in a treatife in-

titled "A Vindication of the Trinity, with an Anfwer to the
late Objeftions againft it from Scripture, Antiquity, and
Reafon," he introduced Some ammadverfions on Locke's
ElTay on the Human Underltanding, under an appre-
hension that the definition of fubllance, and the account of
ideas contained in that work, were unfavourable to the doc-
trine of the Trinity. The philofopher replied to the pre-
late, who is thought on this occafion to have fuftained a
defeat. An edition of his 50 fermons appeared in 1707,
foli>.

Dr. Stillingfleet injured his constitution, which was natu-
rally Hrong, by his lludious and fedentary life ; fo that repeat-
ed attacks of the gout terminated his life on March 27th,

1699, after he had nearly completed his 64th year. He had
been twice married, and had feveral children, three of whom
furvived him. His remains were interred in the cathedral
of Worcelter, where a monument was erefted to his me-
mory, with a Latin infeription by his chaplain, the cele-

brated Dr. Bentley, in the high Ityle of panegyric, part of
which has been thought to exceed even the j till encomiums
to which this prelate was intitled. The bifliop, who had a

good perlon, and a lofty temper, fomewhat moderated by
good fenfe and a knowledge of the world, had collected a
noble library, which was purchafed, after his death, by
Dr. Marfh, archbilhop of Armagh, as the foundation of a
public library at Dublin. Biog. Brit.

Stillingfleet, Benjamin, grandfon of the bilhop of
the fame name, and fon of Edward Stillingfleet, M. D., who
loft his father's favour by marriage, and afterwards taking
orders, fettled upon a living in Norfolk. Benjamin was born
about the year 1702.. and after a previous education at Nor-
wich fchool, was entered, in 1720, at Trinity college, Cam-
bridge, of which Dr. Bentley was then malter ; who, forget-

ting his obligations to the family, procured the rejection of
young Stillingfleet, when candidate for a fellowlhip. We
may naturally imagine that the difappointcd candidate Should

feel refentment at Such conduct, for which it is difficult to

devife a fufficicnt apology. The Subject of our memoir
left college, and travelled to the continent ; and upon his

return, palled an unambitious life, which was chiefly devoted
to the study of books and nature. Under the patronage
of lord Barrington, he obtained the polt of barrack-mailer

at Kenfington. To Mr. Windham, of Fclbrig, Norfolk,

he was more fubllantially indebted, being often rcfident

at his houfe, and receiving from him an annuity, which
was confiderably augmented when he became Mr. Wind-
ham's executor. He is well known as the author of feveral

pieces in profe and verfe, particularly for an " Efl'ay on
Conversation," which was publilhed in the 6rft volume of

C c Dodfley'*
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Dodfley's Colleftion of Poems ; and alfo from a volume of
" Mifcellaneous Tra&s," printed in 1759, and confiding

chiefly of tranflations from Linnaeus's Amoenitates Aca-
demics. To this work were annexed valuable " Obferva-

tions on Grafles," and alfo a " Calendar of Flora," formed

upon a fuggeftion of the Swedifh naturalift, and adapted to

this climate. The poet Gray, with whom he became ac-

quainted, mentions him in one of his letters, dated in 1761,

in the following terms : " I have lately made an acquaintance

with this philofopher, who live9 in a garret in the winter,

that he may fupport fome near relations who depend upon
him. He is always employed, confequently, according to

my old maxim, always happy, always cheerful, and feems

to me a worthy honeil man. His prefent fcheme is to fend

fome perfons, properly qualified, to refide in Attica, to

make themfelves acquainted with the climate, productions,

and natural hillory of the country, that we may underttand

Anllotle, Theophraftus, &c. who have been heathen Greek
to us for fo many ages." It is obferved, that the term

garret ufed by Gray is rather a difparagement of Stilling-

fleet's town-lodgings at a fadler's in Piccadilly, where he

died in 1 77 1, at the age of 69. He ordered all his papers

to be destroyed at his deceafe. Gen. Biog.

This ingenious, learned, and worthy man, was well ac-

quainted with the theory of mufic by reading and medi-

tation, and with the practice by hearing all the beft per-

formers in Italy during his travels, and intimacy with Mr.
Price of Foxley, Mr. Tate of Mitcham, and Mr. Smith,

the difciple and fucceflor of Handel in carrying on the

oratorios, for whom Mr. Stillingfleet wrote new facred

dramas, which he fet and had performed in turn with thofe

of Handel.

His work, intitled •« Principles and Power of Harmony,"
the molt clear, agreeable, and interelting trail on a dark,

obfcure, and fpeculative fubjeet that we know, is nothing

more than a commentary on the theoretical writings of the

celebrated Tartini. It has been often obferved with truth,

that theory and praftice are more frequently at llrife in

mufic than in any other art. Thofe who treat mufic merely

as a fcience, without pofTefling the practical part, are natu-

rally contracted in their ideas, and ufelefs to profefibrs

:

and, on the contrary, mere practical muficians, who have

feldom had either education or leifure to qualify themfelves

on the fide of learning, produce nothing but crude and in-

digeiled reveries, which a man of talte in literature difdains

to read. That this has been the cafe with fome of the moft

able practical muficians, we can, from our own knowledge,

aflert. They have the ambition of paffing for men of fcience ;

they fpeak of Greek writers without Greek ; of arithmetical

proportions without figures ; of ratios without geometry ; and

equations without algebra. The late Dr. Pepufch, a man of

great learning, and of univerfal reading in mufical compo-
fitions, attempted to explain the Greek fyftems ; but ab-

ftrufe calculations being necefiary in the bufinefs, he had

recourfe to his friend De Moivre, who was no mufician,

and underltood the doftor as little as the do&or underftood

Euclid : they never met without a quarrel ; for as each would
talk about what he did not underlt.ind, each mull by turns

have been abfurd. The fame thing happened in France

between the famous Rameau and d'Alembert ; at Padua,

between Tartini and Padre Colombo, his friend, the pro-

feffor of mathematics in that univerfity. The work of

which we are now fpeaking, however, feems free from fuch

objections ; as it was written by no half fcholar or

(hallow mufician ; but by one pofleffed of all the requifites

for fuch a talk.

In the author's commentary on Tartini's firft chapter, he

explains clearly the now well-known phenomenon of a fingle

firing or found producing its own harmony, upon which
Rameau ha9 built his fyftem of a fundamental bafe.

( See Basse Fondamtnlale. ) The author, in the hillory

of this dilcovery, traces it no farther than the time of Mer-
fennus, with whom he leaves it ; but it feems to have
been long known before his time, as the organ is conftru&ed
upon the fame principle ; the Hops of that inftrument being
proportioned to each other in the fame manner as the
founds above-mentioned, which are generated by a fingle

ftring or tone : when the Hops, known by the names of the
diapafon, principal, 12th, 15th, and tierce, are drawn out,
every fingle key of an organ gives the complete chord, as,

when G only is (truck, and it is imagined that no other

founds are mixed with it, wind is conveyed to the pipes

G, g, d, g, b, &c.
But the principal phenomenon upon which Tartini builds

his fyltem, was quite new, and difcovered by himfelf. It

is that of the third found produced in the medium by the

concurrence of two founds that can be fullained for 3ny time
upon one or two inftruments, as trumpets, horns, flutes,

hautbois, two violins, or one in double Hops, two founds
on the organ, with only the open diapafon out, &c. a third

found will be heard, which is its true fundamental bafe.

See Teuzo Suono, where thefe invifible bafes will be fpe-

cified to every interval, but chiefly thofe that are confonant.

Tartini's fecond chapter concerning the circle, its nature

and fignification in harmonics, Mr. Stillingfleet examines
with great candour, and fome pleafantry.

It is in the third chapter that Tartini unfolds his mufical

fyftem, and treats of concords and difcords, their nature

and definition. The commentator's remarks on this chapter

are very folid and luminous.

The fourth chapter of Tartini gives the origin of the mu-
fical fcale and genera, their ufe and confequences. In our
author's commentary upon this important chapter, he ac-

quits himfelf with great dexterity, and proves that he is

not only profound in the theory of found, but endowed
with nice feelings, and of great experience and obfervation,

with refpetk to practical mufic.

But though we admire the ingenuity of Tartini in tracing

the origin of the octave in modern mufic, and think, with
his commentator, that it is not implanted in our nature, as

it is never fung by any people out of Europe (nor would
it feem fo eafy and natural there, if it were not for the

bells and church finging in almoit every Chriftian town and
village, which infenfibly teach intervals and the fcale to

every one that has a voice and an ear from early childhood)
;

we regard the gammut, and its oftaves and fcales, as the

mufical alphabet ; and nature never teaches an alphabet to

the natives of the moft civilized and polifhed country any
more than to favages.

Our author's praife of the harp, and wifhes that there

were better mufic for it than old and vulgar Welfh tunes,

would have been highly gratified, had he lived a few years

longer ; for in 1771, when his book was publifhed, a fhort

time before his deceafe, the pedal harp had not been intro-

duced or heard of in England. And it feems as if madame
Crumpholtz was not only the firft great performer upon
that inilrument in our country, but the firft who had good
mufic to perform, to fhew it« powers ; with which fhe had
been furnifhed by her hufband and mailer.

The commentator joins with Tartini in thinking more fa-

vourably of the ancient Greek mufic and modes than late

writers have done ; and concerning Italian recitative, he gives

from Tartini a curious account of its furprifing effecls, with

no other accompaniment than a bafe.

" la
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•• In the year 1714 (if I am not miftak.cn), in an opera

performed at Ancona, there was, in the beginning of tin-

third aft, a paffagc of recitative, unaccompanied by any
other mltrument but the bale ; which raifed, both in the

profcllors and in the re(t of the audience, luch and fo great

a commotion of mind, that we could not help (taring at

one another, on account of the vifible change of colour that

was cauled in every one's countenance. The effect was not

of the plaintive kind : I remember well that the words ex-

prcflcd indignation ; but of fo harfh and chilling a nature,

that the mind was dilordcrcd by it. Thirteen times this

drama was performed, and the fame effect always followed,

and that too univcrfally ; of which the remarkable previous

silence of the audience, to prepare themfelves for the enjoy-

ment of the effeft, was an undoubted fign." This almoll

equals the miraculous powers related of the ancient Greek
mufic. But this can never happen where the Italian lan-

guage is not univcrfally known to the whole audience.

A period of Tartini in favour oifimblc mufic, has fuggetted

to his commentator a reflection which we cannot pafs over

in filence ; as we are unable, implicitly, to fubferibe to his

opinion, that the tunes in the Beggar's Opera mould be the

ftandard of good melody, modulation, and harmony. It is

true, that many of them are the tunes of our nurfes, to

which our ears have been accuftomed from our infancy ; for

this reafon, perhaps, ninety-nine out of a hundred at the

playhoufc, will prefer them to any other mulic. In fo

mixed and popular an affembly as the audience of an

Englilh theatre, are not the majority ignorant of other

mulic, and as likely to be prejudiced in favour of bad, as

more refined ears in favour of a more polifhed and artificial

kind of mulic ; but would it not be the fame thing with

painting, poetry, and fculpture ? Would not a fign-poft,

highly coloured, be preferred by the ignorant to a pifture

of Raphael j or a jovial and balderdafh fong to the EfTay

on Man, or Milton's Paradife Loll ? Simplicity is an

excellent and delirable thing in all the arts ; but let it be
an elegant fimplicity, free from vulgarity and barbarifm.

Why ihould people of refined ideas, and, if you will too,

delicate taltc, be governed by the ignorant and unpolifhed,

any more than thofe laft mentioned by the former ? It has

been well faid, that authors and artiits are the only people

in this country who are not tried by their peers.

What Tartini fays in favour of fimplicity could never

extend to fuch a medley of tunes of all nations being intro-

duced into one piece, as thofe of the Beggar's Opera,

which are made up of Scotch, French, Italian, Irifh, and
Englifh ; and is 3 lover of mufic to be thought affeftedly

refined, who wifiies for fomething lefs hackneyed and vulgar ?

The mulic in the pope's chapel, with which our author was
fo enchanted, could never remind him of that in the Beggar's

Opera. But the moderns, and modern mufic, are always to

be abufed ; it was fo in Plato's time ; the cuilom has been

continued by every writer on the fubjeft ; and every mufi-

cian, who, like Timotheus, adds a new (tring to his lyre,

will be faid to endanger the (late : but about talle and pre-

judice, it has long been agreed, that there is no difputing
;

our habit* and our feelings will ever be uppermofl.

STILLINGIA, in Botany, was fent under that name to

Linnxus, by the celebrated Dr. Alexander Garden, of

whom a biographical account may be found in its proper

place. This genus is dedicated to Mr. Benjamin Stilling-

fleet, of whom we have made fome mention in our ac-

count of Mr. Willi m Hudson, and who is well known
as the author of a popular book of " Traces," relating to

' natural hillory, &c. partly tranflated from the writings

of Linnaeus. He was an elegant fcholar, an enthufialtic

admirer of virtuous liberty, and a philofophic.il naturalid

;

intimately attached to the Price, Barrington, and Littleton

families, a-i well as to lome men of taint; and cultivation

i:i Norfolk. A MS. volume of his advice to the late

diftinguilhed politician Mr. Windham, we have ben in the

Felbng library.— (See the preceding article.)—Linn. Mant.
19. Schreb. Gen. 65,^. Willd. Sp. PI. v. 4. 588. Mart.
Mill. Dift. v. 4. Ait. Hort. Kew. v. 5. 337. Walt.
Carol. 239. Purlh 609. Jufl". 390.—Clafs and order. Mo-
noecia Monadelphia. Nat. Ord. Tricocct, Linn. Euphorbi<tt

Jufl.

Gen. Ch. Male, Cal. Perianth feven-flowered, coria-

ceous, hemifphencal
; pitcher-fhaped, entire. Cor. of one

petal, tubular, funnel-lhaped, gradually dilated upwards,
much narrower than the calyx ; its margin undivided, but
fringed in a jagged manner. Stam. Filaments two, thread-

fhaped, twice as long as the corolla, lpreading at the fum-
mit, very (lightly connected at the bafe ; anthers kidney-

fhaped, of two round lobes.

Female, at the bafe of the lame fpike, Cal. Perianth at

in the male, but Gngle-flowered. Cor. fuperior, fliaped at

in the male. Pift. Germen roundifh, between the calyx
and corolla ; (lyle thread-fhaped ; ftigmas three, dillinct,

recurved. Peru. Capfule fomewhat turbinate, bluntly tri-

angular, three-lobed, of three cells, furrounded at the bafe

by the enlarged calyx. Seeds lolitary, oblong, obfeurely

triangular, marked on the inner fide with a tranfveife fear.

EfL Ch. Male, Calyx hemilpherical, coriaceous, many-
flowered. Corolla tubular.

Female, Calyx hemilpherical, coriaceous, inferior, fingle-

flowered. Corolla tubular, fuperior. Style three-cleft.

Capfule three-lobed.

Obi. The " two cup-(haped glands," which Schreber,

after Walter, defcribes in the male flowers of the original

fpecies, appear to be each either a braftea, or abortive calyx.

They perhaps contain honey.

1. S. fylvalica. Wood Stillingia. Linn. Mant. 126.

Willd. n. 1. Ait. n. 1. Purfh n. 1.—Stem herbaceous.

Leaves elliptic-oblong, obtufe, finely lerrated.—Native of

pine-woods on a barren foil, from Virginia to Florida,

flowering in May and June. A grcenhoufe perennial her-

baceous plant, flowering at Kew in July and Auguft.
The Jlems are milky when broken, a yard high, roundt

fmooth, leafy. Leaves fcattered, on fhort (talks, elliptical,

three inches long, fmooth ; paler beneath. Flotvers yellow,

in a terminal fpike, rcfembliiig a catkin ; the males molt

numerous. Linnaus fays this plant is elleemed a (pecific

in venereal diforders.

2. S. liguftrina. Privet-leaved Stillingia. Michaux Bo-
real-Amer. v. 2. 213. Willd. 11. 2. Purfh n. 2.—"Stem
flirubby. Leaves lanceolate, tapering at each end, entire."

—In fhady woods of Carolina and Georgia, flowering in

June and July. Purjh.

3. S. Jebifera. Poplar-leaved Stillingia, or Chinefe Tal-

low-tree. Michaux, ibid. Willd. n. 3. Purfh n. 3. Ait.

n. 2. (Croton febiferum ; Linn. Sp. PI. 14ZJ. Ricinus

chinenlis febifera, populi nigra; folio ; Petiv. Gazoph. t. 34.
f. 3. Euonymo affinis Sinarum, populi nigra; folio, &c.

;

Pluk. Amalth. 7. t. 390. f. 2.)—Stem arboreous. Leaves

rhomboid, pointed, entire.— Native of China, in moid fixa-

tions. Nnw faid to be naturalized on the fea-coafl of South

Carolina, flowering in July and Auguft. It has been known
more than a century in our floves, or rather greenhoufes.

The habit is that of a Poplar, with fmooth leaves, on long

Dender ltalks. Spikes terminal, denfe, cylindrical. Male

flowers with a roundifh fcale or gland at each fide of the

calyx, analogous to what we have mentioned after the EJf.

Cc 2 Ch.
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Ch.—Capfule roundifh, pointed, woody, the fize of a fil-

berd. Seeds cncrulted witli a white waxy fubltance, which

being feparated by boiling in water, ferves the Chinefe

as tallow.— It feems, by a companion of Michaux's defcrip-

tion with that of Ofbeck (lee the Enghfh edition of his

Voyage, v. 2. 5.), that the latter confidered as Jlamens,

what are really (talked diandrous male flowers, and hence

this plant was erroneoufly referred to Croton, from which it

differs in feveral refpefts.

STILLWATER, in Geography, a poft-townfhip of

New York, in Saratoga comity, 22 miles N. of Albany,

boir.'ded N. by Saratoga, E. by the Hudfon or the county

of Wafhington, S. by Halfmoon, and W. by Malta. It

derives its name from the uncommon Itillnefs of the river

oppotite to it. Its medial length may be feven miles, and

its breadth about five and a half. The general furface of ihis

townfhip is level, and the hills of a moderate height.

Along the river the timber is oak, walnut, maple, &c. ;

and the W. part has pine, and a foil of fand or of a

light fandy loam. Here are trafts of clay or argillaceous

mould, and the whole cor.ftitutes a pretty good farming

townfhip. In 1810, the whole population confilled of

2492 perfons, and its electors were 203. The (tage-road

from Albany through Waterfoid, towards lake Champlain

and Canada, leads along the river in this townfhip, where

are fome pleafant villages.

STILLYARD, Stilyard, or Steelyard, in Commerce.

" The Company of the Stillyard" was a community, or

corporation of foreign merchants, eftablifhed at London
;

thus called from the place where they had their residence,

called the Stillyard, near London bridge, which was

affigned them by aft of parliament ; and which, in fome

records, is called Guilhalda Teutonicorum ; being, as fome

write, a broad place or yard, where much ftcel ufed to be

fold.

Lambecius thinks, that the name Steelyard, or, as he

calls it, Slaelhof, is only a contraction of Staplehof, whence

comesJlafe/bojf, i. e. a place or general warehoufe for keep-

ing merchandize.

This company was created, as fome fay, in the year

121c, but, according to others, in 1232, under Henry III.

in favour of the free cities of Germany, which had been

affiftant to him in his wars againlt France.

However, it is faid that foreign merchants, under this

appellation, were fixed at London as early as the Norman
Conqueft, and that their privileges were confiderably en-

larged by Henry III. at this time, and alfo in 1260. King
Edward I., in 1 280, granted a charter to the Steelyard

merchants, and to them it belonged to guard and keep in

repair the gate called Bifhopfgate, in London. The
charter of Edward I. was confirmed by Henry V. in 1413 ;

and in 1363, Edward IV. granted them a new charter,

which was renewed in 1466. Their privileges were con-

firmed by Mat. 19 Hen. Vl. cap. 23.

It had rendered itfelf miftrels of all the Englifh manu-
faftories, particularly thofe of cloth, which it was allowed

not only to fell throughout the kingdom, but alio to

tranfport abroad.

The prejudice thefe privileges did, and by which the

company frequently abufed the nation, occasioned their

being revoked by Edward VI. in 1552 : they were reltored

by queen Mary in 1554, and loon after revoked. In the

year 1578, their ancient immunities were totally and finally

abrogated by queen Elizabeth ; and in 1597, their houfe,

which in former times had ferved as a bank for our princes

in their exigence, was fhut up, and its German inhabitants

fent away.

STILO, Ital. Style, in Muftc, a peculiar manner of
Tinging, playing, or compofing. In ancient ecclefia I

1 al

mufic, the tlyles of PaUllrina, Tallis, ai d Bird, are 1

rable, and highly elteemed by mailers, and all good judges

of that fpecies of coinpolition. In oratorios, the flyles of

Handel, Leo, and Jomelli, are marked with an origil al :tamp

of excellence ; the opera ityles of Pergolefi, HafTe, Piccini,

Sacchini, and Paeliello ; in fymphonies, the elder Stamitz, the

Manheim Ichool, Haydn, Mozart, and Vanhal at the Vienna
fchool, are original; as are the quartets of Haydn; the

quintets of Boccherini and Mozart ; the harpfichord pieces

of Domcnico Scarlatti, Alberti, Schobert ; the piano forte

pieces of Emanuel Bach, Haydn, and Mozart : but the

comic operas of this lalt mult be inrolled among the firft

for genius, originality, and good compofition, that modern
times have produced.

Padre Martini fays, there are three kinds of ftyle for the

imitation of young ecclefialhcal compofers,— the fublime,

the middle ftyle, and the inferior ; all which may be perfeft

in their kind.

There is likewife a recitative ftyle, Stilo di recilativo, Stilo

madrigalefco, Stilo femplice, and Stilo Jtnfoniaco. There are

likewife national Ityles, fuch as the Venetian, Sicilian, Scots,

Irifh, and Welfh. All thefe feveral Ityles have charafteriltic

marks or pafTagcs, which an attentive and experienced hearer

inftantly difcovers.

Stilo, in Geography, a town of Naples, in Calabria Ultra,

17 miles N.N.E. of Gierace.— Alfo, a town of European
Turkey, on the E. coalt of Morea. N. lat. 36^ 55'. E. long.

23° 4'-

STILOBATUM, in Jrchih-aure, denotes the body of

tbe pedeflal of any column.

STILPO, in Biography, a Grecian philofopher, who was

a native of Megara, flourifhed in the third and fourth cen-

turies B.C., and is faid to have died after the year 294 B.C.
He is confidered as belonging to the Megaric feet, and to

have been a ditciple of one of the fucceflbrs of Euclid of

Megara. In his youth he is reprefented as having been

licentious; but having correfted his natural propenfities

by the moral precepts of philofophy, he acquired repu-

tation among philofophers, and became diftinguifhed for his

fobriety and moderation ; and alfo for his eloquence and fkill

in dialectics. When Ptolemy Soter captured Megara, he

prefented Stilpo with a large fum of money, and invited him

to his court ; but the philofopher returned the greater part

of the prefent, and chofe to retire during Ptolemy's Itay

at Megara to the lfland of ./Egina. When Demetrius, fon

of Antigonus, took Megara, the foldiers were ordered to

fpare the houfe of Stilpo, and to return any thing that

might have been precipitately taken from him. The philofo-

pher being required to give an account of thofe effeits which

he had lott, replied, " that he had loft nothing ; for no one

could take from him his learning and eloquence." To the

conqueror he recommended himfelf by the pathetic manner

in which he inculcated upon him the exercife of humanity.

So great indeed was his fame, that when he vifited Athens,

the people ran out of their fhops to fee him; and even the

molt eminent philofophers of Athens took pleafure in at-

tending upon his dilcourfes. Neverthelefs, he excited pre-

judices by not paying refpeft to the Athenian fuperftitions,

of which an mitance or two occurred during his abode at

Athens. Having allied a perlon, if Minerva, the daughter

of Jove, was a deity ? and being allured that fhe was, he

rejoined, " but this before us (referring to the ftatue) is

not the Minerva of Jove, but of Phidias, and therefore no
deity." For this fpeech he was carried to the court of

Areopagus, and ordered immediately to leave the city.

When
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When Crates put the queftion to him, whether the gods

took pleafure in prayers and adorations ? experience having

taught him caution, he replied, " you fool, do not qucf-

tion me on tins fubjccl in the public Itreet, but when we are

alone." But there is no proof of Stilpo's fidelity with

refped to the exi lence of a fupren e divinity . Some of his

peculiar doctrines were, that fpecies, or univcrfals, have no

real exigence, and that one thing cannot be predicated, or

aflerted, of another; and that in ufing the word " man"
as an univerfal term, we (peak of nothing ; for the term

fignifies neither this man nor that man, nor applies to any

one man more than another. In order to prove that one

thine; cannot be predicated of another, he faid, that " good-

nefs" and '• man," for inllance, are different things, which

cannot be confounded by allerting the one to be the other :

he farther argued, that goodnels is an univerfal, and uni-

verfals have no real cxillence ; confequently, fince nothing

cannot be prcdica'ed of any thing, goodnefs cannot be pre-

dicated of man. Some have fuppofed that Stilpo was not

ferious in this kind of reafoning, and that it was his intention

merely to expofe the fophiltrv of the fchools. If he was

ferious, it could not be wholly without reafon that Glycera,

a celebrated courtezan, when (he was reproved by Stilpo as

a corruptor of youth, retorted the charge upon him by lay-

ing, that he fpent his time in filling their heads with lophil-

tical quibbles a;.d ufelefs fubtlcties. O : moral topics, Stilpo

is l.iid to have taught, that the higheft felicity confids in a

mind free from the dominion of pallion, a d >otnne limilarto

that of the Stoics. He lived to a great age, and is faid to

have haitened his hnal departure by a draught of wine.

Diog. Laert. Brucker by Enfield, vol. i.

STILTON, in Geography, a village and parifll in the

hundred of Norman-Crois, and county of Huntingdon,

England. The houfes are fituatcd on the fides of the high

North road, in a flat country. The population of tins place

in 1 800 amounted to 509 ; and in the fucceeding 1 1 years

which occurred before the next report, it appears to have

increafed to 663 inhabitants and 107 houles.

Thi-. village is chiefly noted for a peculiar fpecies of

cheefe, which obtained the name of Stilton from having been

firft fold here ; but it is manufactured moltly in certain dif-

trifts of Lcicellcrfhire. In a former part of this work, (fee

Cheese,) it has been defcribed: but fince the time of writing

that article, (about 1805,) this cheefe has become a more

common article in the London markets, and is rendered at

a cheaper price. The ufual retail charge i= now it. dd. per

pound. Each cheefe is made of about 1 albs, weight, and

is formed in a deep round vat.

The great Roman road, called Ermine-ftreet, interfered

this parifh from N. to S. between the two llations at God-
manchefler, called Durobrivrc, and at Caftor, called Duroli-

ponte. About one mile N. of Stilton is Norman-Crols, where

very extenfive barracks and a prifon were erefted during the

late wars. The latter was appropriated to French pri-

foncrs, and feveral thoufands were confined here at the time

of ratifying peace.

South-well of Stilton, about one mile and a half, is Den-

ton, the feat of the Cotton family, and the birth-place of

the celebrated antiquary fir Robert Cotton. (See Cotton.)
This family, who retained large pofleflions in the north of

Huntingdonlhire, had formerly another eltate, de:

Conningt'-n, at a (hort diltance fouch-eaft of Denton, and

many of the defcendants of the Cottons are buried in

Coniungton church. Some fragments of the old manfion

are remaining. It is now the feat of the family of Heath-

cote Beauties of England and Wales, vol. vii. Hunting-

donlhire, by E. W. Brayley.

STIMMERDORF, a town of Bohemia, in the circle

of Leitmeritz; 5 miles W.N.W. of Kamnitz.
STIMULANT, in Medicine, any agent which has the

property of increalng the mobility, or of exciting the mo-
tions, of the living body, or its moving parts.

It would be a walle of tim to Intel into any of the hypo-
thetical fpeculationa of phyficiana and phyfiologilts refpeci-

ing the mode of operation by which llimulants influence the
living fibre ; for the corpufcularian doctrines of the me-
chauifm of particles, the chemical notions of combination,
and the luppofition of a nvrvous fluid, are all equally gra-
tuitous, and equally inadequate to account for the phe-
nomena. Our object is merely to oblerve the phenomena,
and to mark the different effects of different agents, accord-
ing to their nature, or to the parts of the body to which
they are applied.

In the firlt place, the organs of fenfe are excited or fli-

mulated by the impreflions of certain matters only, light,

nolle, odours, &c. It mult be obferved, however, that
every exercife of fenfation is a Itimulant power, by which
the mobility ..f the living fyllem is fupported ; and the

ftimulant eff ct is proportionate to the impreflion. Dr.
Cullen remarks, that this impreflion, though it acts through
the medium of the brain, as the common fenforium, yet it

acts alfo on the adjoining parts, efpecially by exciting the

action of the blood-veflels. Thus a Itrong light excites a
itronger action in the numerous blood-veflels intermixed

with the nerves of the retina ; (trong odours inflame the in-

ternal membrane of the nofe ; and ilrong and painful im-
preflions upon the tongue inflame the furface of it.— The
partial effects of thefe (timulants on the blood-veflels, in-

dependent of their agency on the fenforium, is proved by the

operation of certain fubftances applied to the (kin. The
firft fenfation which they produce, is that of heat in the

part, with fome degree of rednefs, from the greater fulnefs

of the veflels, which at length proceeds to every circumltance

ot inflammation ; to pain, tumour, bli.fering, fuppuration,

and gangrene.

Other llimulants, however, which are of more importance
in a medical conlideration, act principally upon the fyllem
at large, and chiefly through the medium of the ilomach.
It is not neceflary to point out here the well-known facts,

which prove the conllant and regular communication of all

impreflions made upon the ftomach to other parts of the

fyllem, and particularly to the fenforium, through the me-
dium of which perhaps the other organs are exclufively

affected. The operation of many itimulants taken into the

ftomach, is too fpeedy to allow of the fuppofition of their

being taken up by the a'oforbents, carried into the circula-

tion, and thus tranfported to the brain in the blood-veflels.

The impreflion is obvioully communicated through the me-
dium of the nerves. The energy of the vital powers is

thus excited, as evinced by the activity of the mental and
corporeal powers, under the influence of llimulants applied

to the ftomach ; by the increafe in the frequency and vigour
of the pulfe ; by the general determination of blood to the

furface of the body, producing at length, flufhing, heat, and
even iweating. Various fubllances have been contrived and
manufactured in all ages, for the purpoie of producing this

pleafurable llimuiation in health, and have been alfo em-
ployed in the cure of certain difeafes. The molt powerful

of thefe are the products of fermentation, in which may be
included every thing containing fpirit, all wines, and malt

1 a, mead, c\ der, th koumife of the Tartars, and every

fpecies of alcohol diftilled from thefe liquors. There are

befides many other lubltancee of a ftimulant quality, though
of much lets power, taken from the vegetable and animal

kingdoms ;
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kingdoms ; among which may be enumerated all the

aromatic plants, with their feeds, bark, and roots, the bal-

fams, gums, and ellential oils, procured from them ; am-

moniac, &c.
However thefe ftimulant fubftances may have contributed

to the fenfual gratifications of mankind, there cannot be a

doubt that they.cfpccially the vinous and fpirituous matters,

have contributed quite as largely to their pains, difeafes, and

vices. The derangements of the functions, and ultimately

of the Itrudture, of fome of the moll important organs of

the body, which continued or excefiive ftimulation induces,

are well known, as well as the diforder of intellect, and the

diftortion of the moral principle, which fo frequently refulc

from it. But upon thefe topics it were ufelefs to enlarge.

With refpect to the medicinal employment of flimulants

much might be faid ; for although the rational and obferv-

ing part of the profeffion make a very fparing ufe of them in

practice, they experience much difficulty in counteracting

the mifchiefs which popular and vulgar medical prejudices

are conllantly inflicting by cordials, and nervous drugs, and

by the ufe of heating and irritating diet. There are few

morbid conditions in which the conititution is benefited by
flimulants. In all difeafes that are called nervous, fome

organ or other is deranged in its (tructure or functions, mod
commonly the flomach, bowels, liver, or uterus ; and he who
attempts to remove the lownefs and languor by flimulants,

while the function or ftructure continues difturbed, will only

amufe the patient, while the fymptoms remain unmitigated

or increafed. In refpect to many febrile difeafes, indeed,

the general acknowledgment of the truth has at length pre-

vailed, and fince the fweating and ftifling fyllem was aban-

doned, we now never fee the miliary fever9, the lingering

difeafes after child-birth, the low nervous fevers, &c. which

were once fo prevalent and fo fatal. But too much of this

ftimulant plan, too much of bark, and wine, and brandy,

remains in the common treatment of all fevers, which, how-
ever, the moll intelligent of our contemporaries have nearly

banifhed. The Brunonian fyftem, whofe founder was
practically too fond of the diffufible flimulants to fee clearly

upon the fubject, contributed to prolong the reign of ftimu-

lation in medicine, longer than unbiafTed realon and expe-

rience would have maintained it.

Gentle ilimulants, employed with proper caution and re-

gulation, are chiefly valuable under thofe circumftances of

debility, which fucceed fevers, haemorrhages, and other vio-

lent difeafes, when the morbid action has ceafed, and no

organic diforder remains. The powers of the conititution

often languifh under fuch circumllances ; the circulation is

feeble, and the digellive function weak ; and the mufcles,

therefore, very (lowly recruit their vigour and fubftance.

Under fuch a condition of tardy convalefcence, thefe func-

tions are materially affifled by a fupply of gentle llimula-

tion ; and it is then principally that flimulants are ufeful

and lafe.

STINCHER, in Geography, a river of Scotland, which
runs into the fea at Ballantrae, in the county of Ayr.
STING, Aculeus, an apparatus in the body of certain

infects, in form of a little fpear, ferving them as a weapon of

offence.

The fting of a bee, or wafp, is a curious piece of mecha-
nifm ; it confifls of a hollow tube, at the root of which is a

bag full of iharp penetrating juice, which, in Hinging, is

injected into the flefh through the tube.

Within the tube, Dr. Derham has obferved, there lie

two fmall (harp bearded fpears : in the fling of a wafp, he

told eight beards on the fide of each fpear, fomewhat like

the beards of fifh-hooks.
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One of thefe fpears in the fting, or fheath, Ties with ftt

point a little before the other, to be ready, as fhould feem,
to be firlt darted into the ftVfh, which once fixed, by means
of its foremolt beard, the other then (trikes in too ; and fo

they alternately pierce deeper and deeper, their beards tak-
ing more and more hold in the flefh : after which the (heath
or (ling follows, to convey the poifon into the wound,
which, that it may pierce the better, is drawn into a point,

with a fmall flit below that point, for the fpears to come
out at.

By means of thefe beards it is, that the animal is forced
to leave its fling behind it, when difturbed, before it can
have time to withdraw the fpears into their fcabbard. 8ee
jlnatomy, &c. of Bee.

Sting of a Gnat. See Tkunk.
STINK, or Stench, a difagrceable fmell exhaling from

a corrupted or other body, and which is prejudicial to the

nofe and brain.

A ftinking breath is ufually the refult either of difeafed

lungs, or elfe of fcorbutic gums, &c.
A ftinking nofe, ftetor naris, is the refult of a deep ulcer

within the nofe, whence arife foetid fcabs, &c. Its caufe,

according to Galen, is a fharp putrid humour falling from
the brain, on the procefi'us mamillares. This is reckoned,

by the civilians, one of the legal caufes of annulling mar-
riage.

SrifiK-Horns, in Botany. See Phallus.
Stikk-PoI, an earthen (hell charged with powder, and

other inflammable and luffocating materials, with a lighted

fufe at the aperture, thrown on board an enemy's fhip in the

action of boarding.

STINKING Horehound, in Agriculture, a common
weed in hedges and rubbifhy places, of the more troublefome

perennial kind. By the Swedes it is confidered as an univer-

sal remedy in the difeafes of cattle. See Ballota Nigra.

Stinking-///, a name fometimes provincially applied to a

difeafe of the braxy kind, often met with among fheep in

fome fituations. See Stomach-///.
Stinking I/lands, in Geography, a clufler of iflands near

the E. coaft of Newfoundland. N. lat. 40 28'. W. long.

STINOS, an lfland in the Grecian Archipelago, about

fix miles in circumference ; 6 miles S. of Naxia. N. lat.

46 52'. E. long, if 33'.

STINT, Tringa Cinclus of Linnxus, in Ornithology, the

name of a fmall bird common about the fea-fhores in many-

counties of England, and feeming to be the fame with the

Cinclus prior of Aldrovand, and the fchaniclos, or junco of
Bellonius, called by the French alouette de mer, the fea-lark ;

and by Pennant, purre.

It is fomewhat fmaller than the common lark, and in

fhape refembles the fmaller fnipe. Its beak is black, (len-

der, and itraight ; its legs of a dufky green, the toes being

divided to their origin ; the head and hind part of the neck
are afh-coloured, marked with du(ky lines; a white flroke

divides the bill and eyes ; the chin white ; under fide of the

neck mottled with brown ; the back is of a brownifh afh-

colour ; the bread and belly white ; the coverts of the wings
and tail of dark brown, edged with light afh-colour or

white ; the greater coverts dufky, tipt with white ; the

upper part of the quill-feathers dufky, the lower white ;

the two middle feathers of the tail dufky, the reft of a pale

afh-colour, edged with white.

Thefe birds come in prodigious flocks to our coafts

during the winter: in their flight they perform their evolu-

tions with great regularity ; appearing like a white or

dufky cloud, as they turn their breaits or backs towards

you.
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you. They leave our fhores in fpring, and retire to

forae unknown place to breed. They were formerly a

well-known difh at our tables, under the name of (lints.

Pennant.

STINTER, in Geography, a river of Switzerland,

which runs into the Thnr, near Bifchoff-Zell.

STIO, a town of Naples, in Priueipato Citra ; 16 miles

S.W. of Cangiano.

STIP Visch, in Ichthyology, a name given by the Dutch
in the Ea(l Indies to a ti(h of the clafs of our European
ones which have two back-fins, the anterior of which is

prickly, the hinder not fo. Its (kin is fpotted, and its flelh

very delicate, and well tafted. It is generally caught by
hooks. Ray.
STIPA, in Botany, an ancient generic name, adopted

by Linnaeus, molt probably derived from ori^*, a Jilky or

feathery fuljlance, the firft fpecies, S- pennata, being furnifhed

with a long beard at the fummit of its glumes, whence in-

deed the Englilh name Feather-grafs.— Linn. Gen. 37.
Schreb. 51. Willd. Sp. PI. v. 1. 440. Mart. Mill Did.
v. 4. Sm. Fl. Brit. 138. Prodr. Fl. Grxc. Sibth. v. 1.

6c. Brown Prodr. Nov. Holl. 174. Ait. Hort. Kew.
v. 1. 170. Purfh 26. Jufl. 30. Lamarck Did. v. 7.

447. Illuttr. t. 41.—Clafs and order, Triandria Digynia.

Nat. Ord. Gramina, Linn. JufT.

Gen. Ch. Cal. Glume fingle-flowered, of two lax,

pointed valves. Cor. of two valves ; the outermolt ter-

minated at the tip by a very long, twilled, ered awn,
jointed at the bafe ; inner valve the length of the outer,

awalefs, linear. Nedary of two linear-lanceolate, mem-
branous fcales, gibbous at their bafe. Stam. Filaments

three, capillary ; anthers linear. P'tjl. Germen oblong

;

ftyles two, hairy, united at the bafe; lligmas downy.
Peric. none, except the glume adhering to the feed. Seed
folitary, oblong, covered by the corolla.

Obf. Linnaeus remarks that the genus is diftinguifhed

by the awn of the corolla being connected by a joint to the

extremity of the glume.
EfT. Ch. Calyx of two valves, fingle-flowered. Outer

valve of the corolla terminated by a very long awn, jointed

at the bafe.

1. S. pennata. Soft Feather-grafs. Linn. Sp. PI. 115.
Engl. Bot. t. 1356. Knapp. t. 88. — Awns feathery.

—

Native of many parts of Europe, and admitted into the

Britilh Flora on the authority of Dillenius, to whom
fpecimeni were fent from Weltmoreland, faid to be gathered
on lime-done rocks. The plant has, however, never been

detected fince in this country. It flowers in June. Root
perennial, fibrous, tufted. Stems a foot high, leafy, fmooth,
fimple, jointed. Leaves upright, long, {lender, acute,

roughifh, their Jheaths very long, dilated, embracing the

Item, ftriated, fmooth, mining on the upper fide. Stipula

lanceolate, adhering to the leaf. Flowers in a fimple

panicle, burfting from the (heath. The valve of the corolla,

being very (harp and barbed, works its way into the ground,
and the awn then feparates from it by means of the brittle

joint.

" In curious gardens this elegant plant is cultivated for

the fake of its plumy awns, which are fometimes worn by
ladies as feathers, or ufed to decorate the chimney-piece
in winter, the air of a room keeping them in continual

motion."

2. S. capillata. Capillary Feather-grafs. Linn. Sp. PL
116. Scheuchz. Agroft. t. 3. f. 13. — Awns naked,
curved. Calyx longer than the feed. Leaves downy on
the upper fide.—Native of France, Switzerland, and Ger-
many. Root perennial. Stems numerous, aboat two feet

high, hard, and folid. Leaves upright, ftraight, rufhy at

the bale, hairy on the upper fide, their Jheaths furrounding
the Hem, thickilh. Flowers in a compreffed panicle,

brown.

3. S. juncea. Rufh-leavcd Feather-grafs. Linn. Sp.
PI. 116. -Fl. Grrec. t. 85. Desfont. Atlant. t. 28. —
Awns naked, llraight, very long. Calyx nearly fmooth,
longer than the Iced. Leaves naked.— Native of France
.-.nd Switzerland, alfo of Greece, flowering in July. Root
biennial ? Stetn three feet high, erect, round, fmooth,
leafy. Leaves linear, pointed, fpreading, folded up by
age, rough on the upper fide ; theirJheaths dilated, Itriated,

quite Imooth ; the uppcrmoll leaves a little broader and
flatter. Stipula oblong, acute. Flowers nearly ered,
forming a branched panicle, all on one fide, with roughifli

(talks.

4. S. Arijlella. Short-awned Feather-grafs. Willd.
11. 4. Gouan. Illuftr. 4. Fl. Grsec. t. 87. (Agrollis
bromoides ; Linn. Mant. 30.) — Awns naked, Itraight,

twice or thrice the length of the calyx. Calyx furrowed.

Panicle fpiked.— Found in the neighbourhood of Mont-
pellier, and about Athens. Root perennial, fibrous, downy.
Stems numerous, tufted, a foot and half high, erect, lliff,

(lender, round, fmooth, leafy. Leaves linear, narrow,
pointed, involute, furrowed above, fmooth, their Jheaths

llraight and fmooth. Stipula very (hort, fcarcely per-

ceptible. Flowers ered, in a fpiked panicle, of about fix

inches in length, erect, branched at the bale.

5. S. paleacea. Chaffy Feather-grafs. Willd. n. y.
Vahl. Symb. v. 2. 24. Fl. Gra;c. t. 86. (S. tortilis;

Desfont. Atlant. t. 31.)—Awns hairy at the bafe, twilled.

Calyx longer than the feed. Leaves involutc-awl-lhaped,

downy.—Native of Tunis, and alio of the Peloponnefus.

Root annual, fibrous, downy. Stems feveral, a foot high,

erect, jointed, leafy, round, fmooth. Leaves linear, pointed,

involute when old, fringed, fmooth and furrowed above,

ftriated beneath; their Jheaths furrowed, fringed, the up-
permoft generally elongated and ventricofe, embracing the

panicle. Stipula fringed. Flowers erect, in a branched,

arched panicle.

6. S. tenacijftma. Tough Feather-grafs. Linn. Sp. PI.

116. Desfont. Atlant. t. 30.—Awns hairy at the bafe.

Panicle fpiked. Leaves thread-lhapcd.—Native of fandy

hills in Spain and Barbary, where the inhabitants make
ropes, balkets, and mats of it. This fpecies refcmblej

an Avena in habit. Stem ered, jointed. Leaves hard,

fmooth, convolute. Flowers yellowifh, numerous, clofely

panicled.

7. S. capenjis. Cape Feather-grafs. Willd. n. 7. Thunb.
Prodr. 19.— Awns hairy at the bafe. Panicle fpiked.

Leaves fword-fhaped.—Native of the Cape of Good Hope.
All that we know of this is from the fpecific character given

in Thunberg's Prodromu".
8. S.fpicata. Spiked Feather-grafs. Linn. Suppl. m.

Thunb. Prodr. 20.—Awns hairy at the bale. Flowers in

a fpiked duller, all inclining one way.—Native of the Cape
of Good Hope. Root perennial, creeping, producing nu-

merous fmooth Jlems, a foot and half high. Leaves graffy,

fmooth, the upper ones (horter. Flowers feflile, fcarcely

downy, hairy at the bafe, in a narrow fpihe about three

inches long.

9. S. bicolor. Two-coloured Feather-grafs. Willd.

n. 9. Vahl. Symb. v. 2. 24. Cavan. Ic. t. 466. f. 2.—
Awns naked. Seeds obovate, bearded at the bafe.—Found
by Commerfon at Monte Video. Stem a foot and half high,

eredt, Itriated, (heathed, (mooth. Leaves involute, awl-

(haped, fmooth. Stipula membranous. Flowers in a

branched,
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branched, fpreading panicle. Corolla rough at the top.

Cavanilles rightly determined the plant of Vahl.

10. S. avenacea. Oat Feather-grafs. Linn. Sp. PI.

Il6. (Andropogon folio fuperiore fpathaceo ; Gron.
Virg. 133.)—Awns naked. Calyx equal to tin- feed in

length.—Native of Virginia. Stems (lender. Uppei

ventricofc, the length of the panicle, which is compoled oi

conjugate, Angle-flowered Jlalks. Leaves Itriated, fmooth.

This grafs refemblcs Avena fativa in habit, but is fmaller.

11. S. membranacea. Membranaceous Feather-grafs.

Linn. Sp. PI. 116. Willd. n. 11 Flower-ftalks dilated,

membranaceous.—Native of Spain. This fpecies is alfo

like an Avena in habit, and is fcarcely a foot in height.

Stem fmooth, thread-like. Panicle fimple, fcarcely fub-

divided, loofe, feeble. F/owerJla/is compreffed, bluntifh.

Atvn of the calyx the length of the glume of the corolla.

Linnaeus in his Mantiffa calls the panicle a racemus, and ob-

fcrves that the upper flower but one is feflile. This is men-
tioned in Fl. Brit. 119, as certainly a Fejluca, very near to

uniglumis, if not the very fame.

12. S. barbata. Bearded Feather-grafs. Mart. n. 12.

Desfont. Atlant. t. 27.—Leaves rigid, itriated on one fide.

Panicle lax, elongated. Awns very long, bearded from
the bafe to the tip Native of uncultivated hills in Bar-

bary, about Mafcar and Tlemfen. Very like S. pennata,

but differs in having rigid, glaucous, fiattifh leaves, ftrinted

on one fide, wider, ferrated, with a very long awn, hairy

all over.

13. S. parviflora. Small-flowered Feather-grafs. Mart.
II. 13. Desfont. Atlant. t. 29. — Leaves radical, itiffifli,

thread-fhaped. Panicle fpreading. Awns naked, capil-

lary.—Native of hills near Mafcar, and in the kingdom of
Tunis. Roots perennial, fibrous, wavy, long. Stems many
from the fame head, (lender, ereft. Leaves fmooth, con-
voluted, fhort. Panicle elongated, fomewhat drooping.

14. S. torlilis. Twifted-awned Feather-grafs. Mart.
11. 14. Desfont. Atlant. t. 31. f. 1.—Panicle fpiked, in-

volute at the bafe. Inner calyx villous. Awns twifted,

villous at the bottom.— Native of fields in Barbary. Boot
annual. Stems ereft, many from the fame root. Leaves
fmooth, convoluted ; the radical ones almoft capillary.

Panicle yellowilh, wrapped at the bafe in a fheathing leaf.

Flowers deciduous, prickly.

15. S. canaaenjis. Canadian Feather-grafs. Lamarck
b. 12. Purfh n. 2. (S. juncea; Michaux Boreal-Amer.
v. I. 54.) — Leaves fetaceous. Panicle of few flowers.

Calyx fmooth, ovate, obtufe, the length of the downy feed.

Awns thick and fhort.— In rocky mountainous places, from
Canada to Hudfon's Bay. The Jlem and leaves are (lender

and ru(hy. Panicle fmall. Michaux.
16. S. fericea. Purple Silky Feather-grafs. Michaux

ibid. 54. Purfh n. 5. (S. capillaris ; Lamarck n. 6.)

—

Leaves thread-fhaped, very long. Panicle fpreading, ca-
pillary. Calyx one-third the length of the corolla. Awnt
ftraight, naked.— In fandy fields from New Jerfey to Ca-
rolina, flowering from June to Auguft. The filky purple
panicles exceed in beauty every other grafs. Purfh.

17. S. expanfa. Spreading-fpiked Feather-grafs. La-
marck n. 18. Purfh n. 6.—Leaves Itriated, fmooth, rather

glaucous. Spikes alternate, panicled, fpreading. Flowers
diltant, feffile. Calyx longer than the corolla. Awn very
fhort, naked—Found in Carolina, by M. Bofc. Panicle

lax, eight or ten inches long, each of whofe very long ca-

pillary branches fupports a (lender fpike of alternate very
fmall Jlowers.

18. S. panicoides. Panic Feather-grafs. Lamarck n. 10.

—Leaves fetaceous, fmooth. Panicle contra&ed, of few

flowers. Awn naked, thrice as long as the calyx. Seed
lenticular. — Gathered by Commerfon at Monte Video.
This has rather the habit of a Panicum, with ftraight,

'h /It/it, and long very (lender /raves.

19. S. Jlricla. Clole-branched Feather-grafs. Lamarck
n. 20. Purfh n. 7. — Leaves lanceolate. Panicle elon-

gated, with jointed very clofe branches. Awn naked,
fomewhat zigzag.—Gathered in Carolina, by the late Mr.
Fraier. A tall plant, with reed-hke leaves, and the injlo-

refcence of an Andropogon. Pourret.

20. S. mollis. Downy-fheathed Feather-grafs. Brown
n. 1.— Leaves involute, with downy flieaths. Corolla

filky. Awn feathery from the bafe, beyond the joint;

naked at the end—Found by Mr. Brown near Port Jack-
fon, New Sout'.i Wales.

21. S. femibarbata. Half-bearded Feather-grafs. Br.
n. 2.— Awn feathery from the bafe to the joint; naked
beyond. Corolla filky. Calyx coloured, roughifh.—Na-
tive of Van Diemen's land.

2 2. S. pubefcens. Downy-jointed Feather-grafs. Br.

n. 3.—Leaves involute, with a fhort llipula. Joints of the

Hem downy. Awn very finely downy below its joint.

Corolla filky. Calyx abrupt, fomewhat jagged.—Gathered
near Port Jackfon, by Mr. Brown.

23. S. fetacea. Briftle-pointed Feather-grafs. Br. n. 4.

—Leaves involute, fmooth like their (heaths. Stipula

elongated, undivided, naked. Joints of the item fmooth.

Panicle lax. Awn naked, bent. Corolla downy. Calyx
fmooth, with long taper points.—Native of New South
Wales, and Van Diemen's land, brown.

24. S. elegar>tijjima. Elegant Feather-grafs. Labill.

Nov. Holl. v. 1. 23. t. 29. Br. n. 5. — Awn naked.

Branches of the panicle compound, feathery.—Gathered by
Labillardiere at Cape Van Diemen. A yard or more in

height, branched, with a folid, rather woody, Jlem. Leaves

involute, with tumid fheaths. Panicle ample, rather fpread-

ing ; its branches (lender, once or twice forked, finely

feathery throughout. Calyx longer than the corolla, downy.

Atvn long, tapering, fmootli ; fpiral at the bottom.

25. S. flavefcens. Yellowilh Feather-grafs. Br. n. 6.

Labill. Nov. Holl. v. 1. 24. t. 30?— Leaves involute.

Joints of the (lem, and (heaths of the lower leaves, downy.
Stipula very fhort, fringed. Awn naked. Corolla downy.

Calyx taper-pointed.— Brown. Native of New South

Wales, and Van Diemen's land.

26. S. comprejfa. Compreffed Feather-grafs. Br. n. 7.

—Stem compreffed, fmooth and even like the fheaths.

Leaves involute. Stipula elongated, naked, fomewhat
notched. Awn naked, very long, nearly ftraight. Co-
rolla (ilky Gathered by Mr. Menzies, on the fouth-weft

coaft of New Holland.

27. S. micrantha. Minute-flowered Feather-grafs. Br.

n. 8. Cavan. Ic. v. 5. 42. t. 467. f. 2 ?—Stem branched,

fmooth as well as the fheath?. Leaves nearly flat, rough.

Awn naked. Corolla fmooth, nearly feffile. Calyx
pointed.—Gathered near Port Jackfon, by Mr. Brown,
who has fome doubt refpecting Cavanilles' fynonym. The
latter defcribes his as a New Holland plant likewife, flower-

ing in April. The Jlem is flender, a foot and half high,

ereft, with three or four reddifh-brown joints. Leaves

rather fhort, with long fheaths. Panicle four inches long,

denfe, with fhort branches like a fpike. Flowers very

fmall, fmooth, each with a bent awn, not an inch in

length.

28. S. eminens. Tall Feather-grafs. Cavan. Ic. v. 5.

42. t. 467. f. 1. Lamarck n. 27.—Stem and (heaths very

fmooth, itriated. Leaves flat. Awn naked. Corolla

downy,
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downy. Calyx pointed.—Native of Mexico, near the town

of Chalma, flowering in Augufl. The fiem, three feet or

more in height, is nearly covered by the \o\ig Jheaths of the

ftill longer leaves. Fankle lax, compound, a foot in length.

Outer valve of the corolla very downy all over. Aivn an

inch and half long;, bent towards the middle.

29. S. humilis. Dwarf Feather-graft. Cavan. Ic. v. 5.

41. t. 466. f. 1. Lamarck n. 3.—Leaves convolute ; the

floral one with an inflated (heath, and taller than the panicle.

Awn naked at the bafe ; feathery below the joint.—Native

of South America, near Port Dclire, in a barren foil, flower-

ing in December. Stems feveral, from four to fix inches

high, (lender, fmooth, leafy. Lower leaves (lender, invo-

lute, awl-lhaped ; the upper one with a long (weWingJbealb,

embracing the panicle, which does not rile fo high as the leaf

itfelf, and is fcarcely branched, confiding of but eight or

nine flowers, on (hort fmooth (talks. Calyx whitifli, very

acute, more than thrice as long as the corolla, /tivn with

a ferics of long white feathery hairs, below ils joint.

30. S. uiranenjis. Tartarian Feather-grafs. Lamarck
n. 22. 111. Gen. v. 1. 157. (" Tirfa ; Guettard. Mem.
T. I. 19. t. 1, 2.") — Leaves channelled, keeled. Awn
naked, llraight. Calyx coloured, longer than the corolla.

— Native of the Ukraine. The radical leaves are copious,

forming denfe tufts. Stem two feet high. Panicle eight

inches long, a little drooping, with almoll fetaceous

branches. Calyx reddifh, with pale taper points. Corolla

downy at the bafe, with a tlraight, naked, capillary a*un,

four or five inches long. Horfes are faid to be very fond

of the feeds.

ST1PEL, in Gergraphy, a town of Pruflia, in Ober-
land

; 9 miles N.N.W. of Soldau.—Alfo, a town of Ger-
many, in the county of Mark

; 3 miles S. of Bockum.
STIPEND, Stipbndium, among the Romans, fignified

the fame with tribute; and hence JUpendarii were the fame
with tributarii.

STIPES, in Botany and Vegetable Phyfiology, an old

Latin word for a (lake, or the trunk of a tree, is technically

ufed for the (talk of a Frond ; lee that article. Thus the

ftalk of a fern is a true Stipes. The fame term is alfo ufed

in fungi, for the (talk of an agaric, &c. ; but never for any
thing except cryptogamous plants.

STIPITE, Nalivi de Stipite. See Nativi.
STIPPLING is a mode of engraving on copper by

means of dots ; and is contradiftinguifhed by this word (tip-

pling, from that mode of the art which coniifls of courfes

ef continued lines. The dots in (lippled engravings are

either round, that is to fay, each dot forms a fmall cone in

the copper, whofe apex is downward ; or they are angular,

each dot forming a peek, or fmall ifofceles triangle, on
the furface of the plate; or, when the dot confifts of more
than one of thefe peeks, (as is commonly the cale in en-

graving in the chalk manner,) its form is of courfe multan-

gular.

The round dots in ftippling are performed by means of a dry
needle, or an etching-point ; and the angular dots by means
of that well-known (teel indrument winch is termed a graver.

Stippling with the graver is alfo much u(ed in the art of en-

graving on wood.
It has happened unfortunately for the public and for this

branch of engraving, that fome thirty or forty years ago,

while it was im perfectly known and praftifed, it was much
fought after by the Englifh traders in art, on account of

its cheapnels, and the novelty which then rendered it attrac-

tive ; and that now,—fo fickle is tatte or fafhion, and fuch

its unhappy influence on art ; fo crafty are the majority of

dealers, and fo heedlefs the majority of the public ;—now
Vol. XXXIV.

chalk-engraving i» improved, it is neglected. In the handi
of the elder Si i, Caidon, and Hail, it acquired a

variety, a rich and harmonious COpioufnefs, and at) energy
it had not before difclolcd ; of winch " The Landing of
General Abercromhie's Army in 1 ifter De Loo-
therhourg", and " The Woman taken in Adultery," after

Rubens, are felicitous examples.

In the former of thefe, the water, iky, fmoke, broken
ground, and other palTages of the landlcape part of the

performance (which had hitherto Oppofed moft difficulties

to the progrefs of chalk-engraving), are fcarcely Ids hap-
pily difcriminated than they would probably have been, had
Schiavonetti employed the line-engraver's art, in which he
was (0 great a proficient : but it is oblcrvablc, that the clear-

nefsof the water, the crumbly crifpnefs of the ground, &c.
are in a great degree owing to the (tippling being wrought
into lines, fuch as are ufually hatched in drawing villi

chalks.

The belt line-engravers have always, from the very in-

fancy of the art, intermingled with their work a large por-
tion of (tippling. The works of the celebrated portrait en-

gravers of France more efpecially abound with it. And
the belt chalk-engravers have either mixed politive lines with

their (tippled work, or wrought their dippling into courfes

of chalky lines, as is exemplified in the work above-men-
tioned by Schiavanetti, and in the draperies of Cardon's
print of " The Woman taken in Adultery."

In our account of the English School of Engraving, we
have afferted that the modern improvements in chalk-engrav-

ing have " been effefted chiefly by living profeflbrs :" but

Schiavonetti and Cardon are now no more !

Stippling is a term alfo ufed by miniature painters, to

exprefs the minute touches of colour laid on with the points

of hair-pencils, with which their works on ivory for the mod
part confid, and which give that mottled or granulated fur-

face to miniature pictures which is more or lefs obvious, and

in which the granulation is larger or fmaller in the different

works of this fpecies ; ferving to difcriminate the (tylc of

execution of oneartid from that of another.

STIPULA, in Botany and Vegetable Pbyfiohgy, an ancient

Latin word for itubble, as well as for the (heaths of the

leaves remaining upon draw or reed*. Linnaeus has adopted

it for thofe appendages to the herbage of plants, which ac-

company the leaves in a great many inltances, though not

prefent in all. See Fulcra.
STIPULATION, in the Civil Law, the aft of dipu-

lating, that is, of treating, and concluding terms and con-

ditions to be inferted in a contraft.

Stipulations were anciently performed at Rome with

abundance of ceremonies, the firlt of which was, that one

party (hould interrogate, and the other anfwer, to give hit

content, and oblige himfelf.

By the ancient Roman law, nobody could (tipulate but

for himfelf; but as the tabellioncs were public fcrvants, they

were allowed to (tipulate for their mailers ; and the notaries,

fuccecding the tabelliones, have inherited the fame privilege.

The itipulation had its origin in the lex Aquilia, and another

law of the emperor Arcadius. See Satisijatio.

The word is formed from the ~L.dX\nJlipula, a draw, be-

caufe in making a fale, a draw was given to the purchafer,

in Ggn of a real delivery : which cuitom is dill retained in

fome parts of France, particularly at Verdun. The cudom
always has been on this occafion, for the two parties t«

break a draw between them, and each take hi' moiety,

which they afterwards joined again, to recognize their

promife.

STIPULICIDA, in Botany, fromflipute, the append-

D d ages
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ages of the leaves, and cede, to cut, becaufe the itipulas

are divided into many fine fegments, a fuppofed genus of

Michaux, Fl. Boreal-Amer. v. i. 26. t. 6, of which he

there defcribes and delineates one fpecies, S.fetacea. This

is Polycarpon Jlipulifidum. Purfh 90, after Perfoon. It

occurs in barren gravelly foil of Lower Carolina, flowering

in May and June. The root is annual. Stem ereft, very

flender, a fpan high, repeatedly fubdivided in a forked

manner, with a pair of (mall feathery Jlipulas under each

joint. Leaves all radical, fmall, ovate, ltalked. Flowers

minute, three or live together in each little terminal tuft.

STIR I, in Geography, a town of European Turkey, in

the province of Livadia ; 9 miles S. of Livadia.

STIRIA, in Ancient Geography, a fmall ifland near the

ifle of Cyprus, on the northern coaft, towards the weft, in a

fmall gulf, between the promontory Acamus to the N.W.
and the town of Arfinoe to the S.E.

StiriA, or Styria, in Geography, a duchy in the empire

of Aullria, bounded on the north by the archduchy of

Anuria, on the call by Hungary, on the fouth by Car-

niola, and on the weft by Carinthia. It is divided into

Upper and Lower. Upper Stiria is bounded on the north

by Aullria, on the ealt by Hungary, on the fouth by Lower
Stiria and Carinthia, and on the wed by the archbifhopric of

Salzburg; and is about no miles in length from eaft to

weft, and from 25 to 45 in breadth from north to fouth.

Lower Stiria is bounded on the north by Upper Stiria, on

the ealt by Hungary and Croatia, on the fouth by Carniola,

and on the weft by Carinthia : its extent from north to fouth

is about 80 miles, and about 48 from eaft to weft. Upper

Stiria contains many lofty mountains, but, by the indultry

of the inhabitants, the whole country is pretty well culti-

vated ; infomuch that, in many places, the very highell tops

of the mountains are inhabited. The people who dwell in

thefe parts in winter, when large quantities of fnow fall, are

for feveral months kept as it were prifoners ; and even in

general leldom come down from their heights. By conti-

nual cuftom too they are habituated to the cold. It is very

aftonifhing, that amidit thefe mountains and iteep heights

they are able to fucceed with the plough, and that the emi-

nences themfelves are likewile fertile. They cultivate a fine

fort of wheat, which is fufficient not only for the iupplies

of their own necefiities, but in fome meafure alio for fale.

They have, in particular, large breeds of cattle, wild fowl,

game, and chamois : the brooks and lakes, of which there

are many fituated between the high rocks, are rich in filh.

In lome places too are fmall vales ; and the inhabitants en-

deavour to avail themfelves of every fpot of earth. The
mountains contain filver, lead, copper, and, in particular,

iron. The iron-mines have been already worked above one

thoufand years, and ft ill continue rich. The Stirian lteel is

highly valued. The forefts with which the ridges of the

mountains here are covered, yield in fufficient quantity the

wood neceflary for the fmelting-huts. Silver was formerly

dug ; but ever fince the year 1658, the mines have been filled

with water. In the mountains, likewife, are hot-baths and

medicinal fprings. At Auffee are fome good falt-works.

The principal rivers which run through this country are the

Muehr and Ens. Judenburg is the capital. Lower Stiria

contains fewer mountains, and more champaign : the foil is

generally fertile, and on the hills is produced fome good
wine. In it are hot-baths and medicinal fprings. This part

of the country is watered not only by the Muehr, but alfo

by the Drave and Save. Gratz is the capital. In the

whole duchy are nearly 1 20 towns, and 500 citadels : many
of thelalt Hand on the highell fumrrits of the rocks. The
highways are good, notwuhftanding the country is moun-

tainous. The language is very rough. The inhabitants of
the quarter of Cilley are Wfnds or Wends, and (peak the
Weudifh language, which is in ufe even among the common
people, for fome miles from Gratz. Thofe who are but a
fmall degree removed from the common rank fpeak Weudifh,
German, aid Italian, and the principal inhabitants alfo
French. No other doArine, or worlhip, was till lately

permitted 111 all this country, excepting that of the Roman
Catholic. At Seckau is a bifhop, who bears the title of a
prince of the holy Roman empire ; he is fubjeft to the arch-
bilhop of Salzburg, whole general vicar he alfo is through
the greatell par', of Stiria. The moll important manufac-
tures in the country are the iron and fteel works, the produce
of which is exported in great quantities. Stiria was formerly
a part of Carinthia, but in the eleventh century was feparated
from it, and made a peculiar mark. The number of inha-
bitants, as Hated by M. Marcel-de-Serres, (Voyage en Au-
triche, &c. publifhed at Paris in 1814,) was 8;o,ooo.
STIRIS, in Ancient Geography, a town of the Phocide,

fituated in the environs of the frontiers of Bceotia. Here
was a temple dedicated to Ceres Stiritis : the ftatue of the
goddefs was of fine marble, holding a flambeau in each
hand. Ceres was highly honoured in this place. Pau-
fanias.

STIRK, or Sturk, a term ufed among country people
for a young ox or heifer.

STIRLING, formerly Stryveling, in Geography, an an-
cient town, and capital of the county of Stirling, Scot-
land, is noted, in the annals of Scottifh hiftory and topo-
graphy, for many important events connected with its

callle, and for the peculiar fituation of that and its other
buildings. Like the cattle of Edinburgh, that of Stirling

iserefted on the fummit of a craggy precipice; and the
town is built and difpofed along the ridge of a hill, which
Hopes to the north and fouth, and is very abruptly terminated
at the weft. The origin of this fortrefs is not. recorded, but
it is evidently of remote date. Border wars generally occu-
pied its inhabitants till the acceffion of the Stuart family to
the throne of Scotland ; whence the xncient name of Stry-
veling arofe, it is thought, from the frequency of Itrifes in its

vicinity. The ready communications between the northern
and fouthern parts of Scotland, by means of the bridges and
fords in this neighbourhood, rendered the polieffion of Stir-

ling callle always an object of great importance. From its

hill may be viewed two of the mod celebrated fcenes of
Scottifh triumph, the fields of Falkirk and of Bannock-
burn.

The hiftory with refpeft to the incorporation of the town
is wholly unknown : the earlieft charter which is extant
bears the name of Alexander I. ; but as this only confers

fome additional privileges, it is fuppofed that the town ex-
ilted at a much earlier period. About the middle of the
twelfth century, Stirling was honoured as a royal refidence,

for David I. kept his court here, to be near the abbe\ uf
Cambufkenneth, which he founded in 1 147. Some marks
of regal magnificence yet remain about the caftle.

James III. afterwards raifed Stirling higher into notice,

by making it the principal place of his habitation. He
adorned it with a magnificent hall for parliamentary meet-
ings, of which the walls alone remain. Pope Alexander VI.
when it became a kingly refidence, added a royal chapel ad-
joining the former building. Within the towers of Stirling,

feveral of the Scottifh monarchs were either born, or under-

went the ceremonials of coronation; and it became a place

of retirement for the unhappy Mary, and for the minority

of James VI. under his tutor Buchanan. In the north-

welt part of this edifice, James II., about the middle of the

8 15th
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15th century, (tabbed William, earl of DouglaJ ; and the

clofet is itill deGgnated by the name of the Douglaa room.

Near the cattle is a 11 .it piece of inclofed ground) once ap-

propriated for tournaments, and a rock, whence the female

foectatora uled to behold the valour ol the kmghtlv cham-

pions, now called •• The Ladies Rock." On the fouth fide

of this fortrefs, furrounded by a llouc wall, is the park ; at

the ealt end oi which, veltiges oi the royal garden, and a

mount of earth, the frequent fcene of the amufements of

James IV., are yet vifible. This park, with feveral other

neighbouring pieces of land, tor::i the conltabulary of the

caitle. Since the reign of qu . when this build

was enlarged, and a buttery erected, and called by her name,

no material alterations have taken place : it is now commonly
commanded by the ufual routine of military officers, and

gamfoned by 100 men.

The houies and public buildings which conllitute the town
are chiefly of an ancient ftvie ;

particularly that began by
the earl of Marr, while regent oi Scotland, in 1570, yet un-

finilhed, and entitled Marr's work ; and one known by the

name of Argyle's lodging, fome time polleffed by that fa-

mily, but originally erected by Alexander, vifcount of

Stirling. Two churches, denominated from their fituations

the eall and well kirko, have alfo a claim to antiquity : they

conllituted, it is fuppofed, at the period in which they were

built, but one edifice, and were connected with the monaf-

tery of the Francifcans. They are thought to have been

erected by James IV. in 1494 ; and from the circumllance

of the eattern end having received fome additions from car-

dinal Beaton, in the reign of Mary, they are fometimes de-

fcribed as having been built by different founders, and at dif-

ferent times. At the reformation, a partition wall was added,

which now forms them into two extcnfive and convenient

churches. James VI. was crowned here in 1567, and gene-

ral Monk raifed his batteries in this church-yard in 1651,
when the caftle was befieged. The fteeple and roof yet re-

tain the marks of having been violently battered by the mot
from the garrifon.

The town-houfe is a large building, with apartments for

the town and county courts : in the council chamber is kept
the jugg, appointed by law as the llandard for dry meafure

in Scotland. Stirling contains three hofpitals, i>»'z. one, en-

dowed by Robert Spittal in 1530, for poor tradefmen ; a

fecond, founded by John Cowan 111 1639, for decayed bre-

thren of the guild ; and a third, inllituted by John Allen
in 1725, for the education and maintenance of the children

of poor tradefmen. Befide thefe charitable inltitutions,

the merchant company, the kirk feffion, the kirk feffion

of the burgh feceders, the town funds, and thofe of each

particular incorporation, in addition to large voluntary con-

tributions, are ail employed to relieve the wants of the poorer

inhabitants.

In this town is the only prifon in the county. Here are a

weekly market on Friday, and fix annual fairs. The po-
pulation of Stirling, till the manufactures caufed the erec-

tion of many new buildings, ha9 undergone but very little

alteration for the lalt 600 years ; but ol late, a3 the com-
parative reports of 1 800 and 181 1 prove, it has confider-

ably increafed : in the former year it amounted to 5271 in-

habitants, with 620 houfes ; and at the latter period, to 5820
inhabitants, and 749 houfes. The manufactures which are

carried on here are thofe of carpets and cotton, which have

been introduced from Glafgow : formerly, (halloons were

made in Stirling to a confiderable'extent ; but though in fome

degree Itill carried on, the manufacture has greatly declined

from its firft commercial greatnefs. There is a valuable fal-

mon filhery on the Forth, which forms a part of the corporate

revenue. (See Forth ) In this borough, the municipal
government is veiled in a provoft, four bailies, a dean of guild,
a treafurer, feven merchant -couuliellors, and leven deacon, ol

trade : it has alfo the privilege, in conjunction with fome
other places, ol returning one member to parliament.

To the.north-eall of Stirling, a fmall village, called the
abbey, marks where that of Cainhulkenneth formerly itood.
'1 he abbot of this place was originally denominated abbot
"f Stirling. This was founded) as already noticed, by
David I. in 1

1 47, and fupplicd with inhabitants from Aroile,
near Arras, in France. For about 200 years after its erec-
tion, it rapidly increafed in eccleliallical power and fplen-

dour. In the reign of David Bruce it was defpoiled of its

moll collly furniture, and in confequence of this, the vicar-

age of Clackmannan was prefented to it by the bifhop of
St. Andrews. In 1559 the mon artery was again defpoiled,

and the reformed religion received by many of its former in-

mates. In the commotions attending the reformation, its

benefices were feized, its revenues forcibly difpofed of, and
its very ftones were carried by the earl of Marr for the
conftruction of the building entitled Marr's work. The
extent of the whole parilh does not exceed 200 acres.

—

Beauties of Scotland, vol. iii. 8vo. 1805. Carlifle's Topo-
graphical Dictionary of Scotland, vol. li. 4to. 1813.
STIRLINGSHIRE, one of the counties of Scotland,

fituated nearly in the centre of the fouthern portion of that
country, and occupying a narrow trad, of land ; bounded
on the ealt and part of the north by the Frith of Forth,
on the weft by loch Lomond, on the north-well by Perth-
Ihire, and on the fouth by Dumbartonfhire. This area of
land meafures about 49 mile3 from eaft to weft, and on an
average nearly 16 miles from north to fouth. The bound-
ary line is however very irregular, and is formed in a great

meafure by the natural demarcation of rivers and lakes : on
its fouthern fide was a famous Roman wall. From the pe-

culiar natural features and fituation of this diftridt, it ap-

pears to have been a repeated fcene of hoftihties in former
ages, when political jealoufies and animofities impelled the

Scots, Pidts, Britilh and Roman colonills of thefe iflands,

to wage continual wars with each other. Hence this count)

is particularly noted in the hilloric annals of Scotland.

The Romans erected one of their celebrated barriers on
the edge of this diftrict ; and the moll famous of the Scot-
tifh battles have taken place at Falkirk and Bannockburn,
within this county. The lawlcfs Highland chief, Rob-Roy,
at one time held the lands along the eaftern fhore of loch

Lomond, and levied black mail, or money for protection, to

the fouth-ealt of this diftrict. Several of his caverns are

yet remaining. The panfh of Kilcarn is noted for the birth-

place of the poet and hiltorian George Buchanan, and Kil-

fyth for the greateil victory James, marquis of Montrofe,
gained in behalf of Charles I. The topographical antiqui-

ties of the county are, the northern front of the Roman wall

;

two large cairns, wherein human bones and funeral urns have

been difcovered ; a fingular druidic monument of three large

ltones, denominated " the auld wife's lift ;" and remains of
early fortifications along the courfe of the Forth. The an-
balmed bodies of lady Killyth, with her fon, may be alfo

regarded as a fingular though not a remote piece of an-

tiquity, they having been prelerved in a molt furprifing

manner after death, for many years. A rude circular budd-
ing was formerly Handing on the banks of the Catron, and
entitled by the neighbouring inhabitants " Arthur's oven."

It was fuppofed to have been a temple to the god Terminus,

the protector of land-marks, erected by Agricola, when he

fixed the boundaries of the Roman empire. The parilh of

Dunnipace is alfo fuppoied to have derived ill name from
D d 7 two
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two artificial mounts near the church, thought to have been

reared at the concluiion of fome important treaty. The
remains of a religious lioufe, founded by king Malcolm IV.

about the year 1 156, for nuns of the Bernardine order, called

Emanuel nunnery, are fituated on the weft bank of the water

of Avon.
Mountains.—The mod hilly parts of this county are in the

neighbourhood of loch Lomond to the north ; and thofe of

the fouthern divifion are in the parifhes of Kilpatrick, Bal-

dernock, Campfie, Kilfyth, and Denny. The northern

ranges of the latter are denominated the Lennox hills. The
more fouthern branches receive the names of the parilhes in

which they are, and are called Campfie fells, Kilfyth or

Kilpatrick hills.

The principal northern mountain is Ben Lomond, which

rifes from loch Lomond. (Sec Ben Lomond.) The higheft

in the fouthern divifion of thofe denominated the Campfie

fells, is about 1500 feet above the level of the fea ; and

nearly 1 200 f-om the bafe of the ridge. Although the ac-

clivity of the hills is generally very rapid, they poflefs more

of the charafter of the Lowland than of the Highland

mountains, for their furfaces are either verdant, or covered

with molly palture, and they do not prefent terrific and pre-

cipitous naked peaks. In the parifh of Kilfyth, thefe moun-
tains never exceed in their elevation 1 200 feet from the val-

ley, or 1368 from the level of the fea : the view from the

higheft of thefe is one of the molt extenfive, beautiful, and

variegated in all Scotland, and commands nearly one half of

that delightful kingdom, the profpedl being fuppofed, at a

moderate compu^ation, to embrace an area of 12,000 fquare

miles.

Mineralogy and Mineral ProduSs.—The minerals of Stir-

lingshire confift chiefly of coal, iron-itone, and lime-ftone.

The vicinity of the Grampian hills appears to cut off all

fecondary llrata to the north-weft ; and towards loch Lo-
mond the country is deftitute of any valuable mineral. Ben
Lomond is compofed of granite, interfperfed with quartz,

which is found near the top in fuch mafles as to weigh feve-

ral tons. The fhores of the loch beneath are covered with

rounded pebbles, compofed of quartz, granite, and mi-

caceous fchiftus, with coarfe red jafper, fimilar to the com-
pofition of the adjoining hills, from which they have been

warned by rivulets, and polifhed by the waves of the lake.

Upon the Enrick, and the upper part of the Forth towards
the centre of the county, peat is the ordinary fuel ; but in

Campfie, Kilfyth, and towards the eaft, large ftrata of coal

run within the bowels of the mountains. In various parts

of the hills, paffing from Dumbarton to Stirling, are llu-

pendous piles of bafaltic rocks ; and a grand colonnade of
bafaltic columns rifes in a hill called Dun or Down, in the

parifh of Fintry. This confifts of feventy pillars in front,

of a gigantic itature, fome appearing to be feparated in

loo<e blocks, and the (hafts of others feeming entire through
the whole extent : they ftand perpendicular to the horizon,

»nd rife to the height of fifty feet. They conlill of various

fhapes, being fquare, pentagonal, and hexagonal. On the
eaftern fide of this

1 range the pillars are parted the diftance

of three or four inches. This gradually leffens towards the
weft fide, till nothing more than a mark is to be defcried,

and which foon dilappears in one folid mafs of rock, very
much honeycombed, and which has the appearance of hav-
ing been ignited. The mountain on which they ftand con-
fiits of extenfive beds of red ochre. The front of a pre-
cipice in the parifli of Strathblane, for the fpace of a fur-

long, is lined with itately columns of the fame kind. They
confift of four, five, and fix fides ; are from two to three

feet in diameter, and thirty feet high. They rife from the

horizon with a little inclination from the perpendicular, and
fome of them are apparently bent in the fegment of a curved

line. In the latter mentioned parifh, at the water-fall called

the Spout of Ballagan, a very remarkable feCtion of the hill

is prefented. The fide of it, being perpendicularly cut by
the water, difclofes 192 alternate ftrata of earth and lime-

ftone; but towards the bottom of the feftion are feveral

thin llrata of the purefl alabalter. Near the fame place, in

a late inundation of the river, Come fragments of antimony
were thrown up, which on trial were found to be of the

fineft quality. The vein, however, from which they were

torn, has not been difcovered. In what are fliled the fe-

condary hills, coal is very abundant. The ftrata of thefe

mountains, immediately fucCecding the vein of coal, con-

fift of lime-ftone mixed with clay, here denominated cam-
ftone, and which burns into a hea\ y lime, but requires to

be flaked while hot. Above this mixture of lime and clay-

are feveral ftrata of excellent iron-done, of diilerent degrees

of thicknefs, with a foft (late, which interpofes between the

layers. The fummit of the mountains is formed of layers

of rock, called moor-ltone. In the inferior hill?, about the

Gladart, is a large field of coal on both fides of the ftream,

at the depth, on the north fide, of from two to fifteen fa-

thoms, and on the fouth of nearly twenty-two fathoms.

The coal is, at an average, from forty-two inches to four

feet in thicknefs. The neighbouring parifh of Baldernock,

upon the Kelvin, contains likevvife abundance of coal and
lime-ftone. The coal refembles that of Newcaftle, caking

together, and giving out a ftrong heat when allowed to reft,

fome hour6 undilturbed.

The parifh of Kilfyth contains alfo very valuable minerals

in great abundance ; and iron-ftone, which was wrought by
the Carron company upwards of thirty years fince, ftill con-

tinues to be worked to a great extent. (See Carron and

Iron.) In the weftern part of the above parifh are found

great quantities of ball iron-ftone, and confiderable beds of

lime-ftone. In the Garrel Glen is a large quarry of free-

ftone, foft and eafily wrought when firft drawn from the

quarry. The bed whence it is taken is generally from ten

to fifteen feet, and is placed upon a feam of coal about as

many inches thick. There is a variety of (talks arifing,

from thin feams like trees, from the furface of the earth.

Some of them are fix, ten, or twenty feet long, in propor-

tion to the depth of the free-ltone ; and they differ as much
in dkmeter as in length, being of all fizes, from an inch to

two feet. Thefe are efteemed as confiderable curiofities,

and have furniftied much matter for fpeculation. They ex-

ceedingly refemble a petrifattion, and yet the fubftance is

not calcareous earth, but folid free-itone, of a fimilar texture

with the circumjacent rock. One of the largeft of them is

defcribed as being nearly fixteen inches in diameter, and about

fix feet nine inches in length.

Rivers.—Of the rivers in this county, the Forth is the

chief, and though not the largeft, has always been confidered

the moft diilinguifhed of the Scottilh rivers. (See Forth.)
The Carron river rifes in the centre of the county, and run-

ning ealtward, enters the Frith of Forth about three miles

from Falkirk. (See Carron.) Bannockburn is more cele-

brated for the hiltorical events that are connected with it,

than for any importance it poflefTes as a river, being only a

fmall ftream. (See Bannockburn.) The lefl'er rivers in

this county are the Avon, which rifes in the fouth-ealtern

parts ; the Enrick ; the Kelvin, which defcends from the

weft and flows to the fouth-eaft : and the Blane, which gives

its name to the parifh of Strathblane, fprings from a high

hill called the Earl's feat, amidft the Lennox hills. In a

fhort courfe this river forms feveral water-falls, one of which,

called
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called the Spout of Ballagan, forms a cafcade 70 feet in

height, confined to ,i narrow channel, with lofty mountains

on each fide. This ttream is fomctimes mcreafed to a tor-

rent by violent ftorms of ram, which occafionally pour down
like water fpi uts. At fuch times, very confiderable injury

is di rapidity of the torrents, 111 ovcru helming the

low ground*.

Lakes.—This county contains 110 lakes of importance, un-

lefs loch Lomond be confidered as partially belonging to it.

In the parilh of Buchanan, rear loch Lomond, there are

three fmall lakes, Dulochlan, Lochlarclet, and Lochaman-
cairn. In the parilh of Strathblanc are fix lakes ; the

largelt of them, however, does not exceed half a mile in

length, and a quarter of j mile in breadth ; but they ferve

to beltow a degree of livelmels upon a defolate region. In

the parilh of Killvth, the great refervoir for the canal be-

tween the Forth and Clyde, though artificially formed, may-

be confidered as a lake. See Forth and Clyde Canal.
Soil, Climate, and Agriculture.—The foil of this cour.ty

is extremely various, as may be expe&ed in a territory fo

much diverfirted by hills and dales. In the weftern parimes,

it generally contains a confiderable portion of clay, that

renders it cold, retentive of water, and productive of

modes and coarfe grades. The fubloil is moltly a hard

till, impenetrable by water, or elfe an argillaceous kind of

grit, of a reddifh colour, blotched and (treaked with white,

grey, and yellow. The carfe lands conftitute one of the

moil remarkable foils in the county. They lie in a low

iituation on the banks of the Forth, and extend from the

river Avon on the ead, to Kelly-water on the weft; at

an averaged fpace of about 30 miles in length and 2 in

breadth. They are elevated from 10 to 20 feet above high-

water mark, and a fmall portion of them is in fome places

overflowed at times by the river. The foil is univerfally

allowed to be the alluvial depofited by the Forth and its

tributary dreams, and confequently to be the fpoils of the

higher grounds through which the river takes its courfe.

It chiefly confifts of a high-coloured clay, a fmall quantity

of land, and a pretty large mixture of once organized matter.

In fome places, are patches of till of various colours ; but

not a (tone fo large as to obltruct the plough is to be found.

The foil of the bed quality, when dug firlt from the natural

bed, is of a bright-blue colour, and of a fubltance refem-

bling the richeft foap, and fometimes even ferves as a fub-

ftitute for fuller's-earth. In many places, the clay is ex-

cellently fitted for making of bricks, tiles, and a coarfe kind

of (tone-ware. The depths are from five to fifty feet : the

fubfoils are ftiff clay, hard till, and fea-lhclls in a natural

ltate. The beds of (hells are from a few inches to four

yards in thicknefs ; they are chiefly large oylters, with a

mixture of cockles, whilks, and fome other (hells at pre-

fent found in the Frith. Patches of rich and fertile loamy

foils are interfperfed in different parts of the fhire. Light

"ravclly foils are chiefly on the banks of the Enrick, Car-

ron, Blane, and other rivers in the weftern and midland

parts of the county.

The high moors of Stirlingfhire, as in other part

Scotland, confilt of a molly foil, extremely loofe when dry;

but when wet, retentive of rr.oifture. Of the many peat-

motles in this county, fome have been formed upon the

kerfc or low grounds adjoining the principal river, by the

Romans having cut down the trees, which formerly -

here, and which formed the molt formidable retreats of the

natives. Where the mofs is removed, thefe trees are found

lying in all directions befide their roots, which (till continue

firm in the grou: d in their natural pofition ; and from im-

preffions ltill vifible, it is evident that they have been cut

with an axe, or lomc fimilar inilrument. That they were cut
down by the Romans, is not only probable from the ac-

counts which the hiltorians of that people have given of
their operations, but is confirmed by a circumllancc that

occurred in May 176K, when a large round veflcl of thin

brafs, and -of curious workmanlhip, 25 inches in diameter
and tf> inches in height) was dilcovercd upon the furface of
the clay, buried under the mpls. It was denominated by
the Edinburgh Society of Antiquaries, a Roman camp-
itlt/e.

The agriculture of this county is very varied. In the
parilh of Gargunnock, and ellewhere upon the Carfe or
Kerfe, all ellates confilt of moor, dry field, and kerfe

farms. The dry fields occupy the fpace between the hills

or moor and kerfe grounds ; and upon thefe, great improve-
ments have of late been effe&ed. The carfe lands, which
are all arable, are fubdivided into farms from about 15 to

1 00 acres each ; but thofe of 30 and 40 are molt common.
Farms in the higher part of the county are from 20 to loco
acres, of which there is commonly a mixture of rough wet
land, that is padured only. Almolt univerfally the farms
are occupied by the perfons who rent them. Small pof-
feffions, from 2 to 20 acres, are to be met with in feveral

parts, and in the old language of the country are (till de-

nominated pendicles. The occupiers of them are generally

day-labourers, who gain their livelihood by working on the

high roads, or for the neighbouring farmers. Many of
them are alfo in the pofiefiion of manufacturers or mechanics,
for the accommodation of their families. Around the vil-

lages there are fome confiderable numbers of fmall proper-
ties held in feu.

In the Kerfe, wheat is ufually preceded by fummer-
fallow ; and much barley is reared. The cultivation of
fown grades is become very general. Peas and beans are

little cultivated in the high parts of the county, but very

generally in the Kerfe as a mixed crop. The turnip huf-

bandry is extenfively carried on towards the ealtern part of
the county. It appears from a memoir prefented to the

Board of Agriculture by William Wright, M.D. F.R.S.
that potatoes were not planted in the open fields in this

county, or any where elfe in Scotland, till about the year

1728, when Thomas Prentice, a day-labourer, firlt culti-

vated them in this mode in the parifh of Kilfyth. About
12 or i6years after this introduction, a Mr. Graham of that

place cultivated them in great quantities for fale. He was
one of the firlt who fupplied the market of Glefgow with
potatoes. Being very fnccefsful, his example in railing the
large, round, reddifh-coloured potatoe in the open field for

the market was foon followed by many farmers ; and the

practice is now fo univerfal, that they are even planted in

llrong clay land.

On fome edates, the farm-buildings are fubdantial and
well arranged, and a good Iituation is generally chofen.

Dwelling-houfes on many eltates are two Itories high, and
are ufually covered with (late or tile. About two-thirds

of this county, exclulive of the moors, are fuppoled to be
inclofed ; and every defcription of fences, from high walls

of (tone and lime to neglected quickfet hedges, are to be

feen. One proprietor in the neighbourhood of Falkirk,

has inclofed within ilfi

acres. The fences are moltly of whitt-thorn, with double

ditches; between which- a mound or dyke of 1 is railed,

The ditch next the hedge inly five feet wide at the

top, and three feet deep ; the other is three feet wide. 'I

dyke or bank between ti. Uf or five feet broad at

the bafe, and as much in height above the furface. The
lines of the inclofures are all ltraight, at right angles with

cue
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one another, and many of them run in the fame direction

for feveral mile;. Th ridgea follow the lame- courfe as tlie

fences, for winch the (ttuation and the ground correlpond

remarkably well. Wet ditches alone are in tome parts of

the carfe fuppofed to be fufficient fences; feveral ot them

are ten feet wide, and of confiderable depth. It is believed,

that the extraordinary dimenfion of thefe excavations has

been owing to the long continued practice of procuring

from them clay for various purpoles.

The cattle of Stirlingfhire are few ; the inhabitants being

lupphed by the Highland dealers. A confiderable part of

the moors is paftured with Iheep, which are almotl univer-

l'ally of the black-faced kind, and arc called here the Lin-

ton breed, from the name of the village in Tweeddale

whence they originally came. It appears, from the valua-

tion of lands in the middle of the 17th century, that Bes

Lomond, with the whole of the upper part of the pariih of

Buchanan, was almolt entirely Hocked with goats. A
confiderable portion of the rents, in thofe days, confilted

of kid's and goat's milk cheefe. Very few of that fpecies

of ftock are now kept in the county.

Woods and Plantations. — Stirlingfhire contains many

coppices, that have been ufed as fuch from time imme-

morial. Torwood, in the pariih of Duunipace, and the

wood of Callender, in the parifli ot Falkirk, are generally

believed to be the remains of the Caledonian Forell, with

which the greateit part of this county, when the Romans

invaded Scotland, feems to have been covered. The trees

are principally oak, beech, hazel, and birch. Some of the

oaks, when allowed to remain, grow to a great lize. Of
this, the county affords feveral examples. The molt noted

tree in the whole diftrict was Wallace's oak, in the midit of

the famous Torwood. This tree, which, when entire, mea-

fured 12 feet in diameter, afforded in its trunk, hollowed

by age, a thelter in the hour of danger to that foldier whofc

name it bear?, and a party of his followers. The oak, the

alh, and the beech, are the molt valuable trees in this

county. Great attention has been paid, efpecially during

the lall 35 years, to rearing timber of all kinds. Plant-

ations for thelter, ornament, and profit, form a confiderable

part of the improvement of the many eitates which have

been inclofed and improved fince that period. The ground

which thefe plantations occupy, amounts, exclufive of hedge-

rows, to between 2000 and 3000 acres. The trees generally

planted are thofe before named, with various pines, efpe-

cially the larix, which at feven years old raifes its head

nearly double the height of any other tree of the pine

genus.—Beauties of Scotland, vol. iii. Chalmers's Cale-

donia, vol. i.

STIRPFING, a town of Auftria
; 4 miles N.E. of

Weikendorf.
STIRRUP, or Stirrop, in the Manege, a reft or fup-

port for the horfeman's foot, ferving to keep him firm in

his feat, and to enable him to mount.

The great art of a cavalier in the ancient tournaments

was to make his antagonift lofe his ftirrup.

For combating, it is a rule to have the right-foot ftirrup

fomewhat (horter than the other.

Stirrups are allowed to be a modern invention ; no men-

tion being made of them in any ancient Latin or Greek

author ; no figure of them to be feen in any ftatue or monu-

ment ; nor any word expreffive of them to be met with in

claffical antiquity.

Menage obferves, that St. Jerom is the firft author who
mentions them. This paffage, however, is not to be

found in his epiftles ; and if it were there, it would prove

nothing, becaufe St. Jerom lived at a time when (tirrups

are luppoted to havi ovented, and after the ufe of
faddles. Montfaucon denies the authenticity of this paf-
fage ; and, in order to account for the ignorance of the
ancients with regard to an inftrumcnl I 1 feful and Co eafy
ot invention, he obferves, that w hile cloth 1 and huntings only
were laid upon the horfes' backs, 011 which the riders were
to lit, ftirrup* could not have been' ufed, becaufe they
could not have been fattened with the fame (ecurity as upon
a faddle. But it is more probable, that in this inftance,

as in many others, the projrrefs of human genius and inven-

tion is uncertain and flow, depending frequently upon acci-

dental caufes. Berenger'a Hilt, and Art of Horfemanfhip,
vol. i. p. 65, &c.
To lofe one's itirrups, is to fufT=r them to flip from the

foot.

Stirrup-foot is the near or left foot before.

Stirrup-leather is a thong of leather defcending from,

the faddle down by the horte's ribs, upon which the ftirrupi

hang.

Stirrup-bearer, called in French parte etrier, is an end of

leather made fait to the end of the faddle, to trufs up the

llirruo when the rider is alighted, and the horfe fent to the

(table.

Stirrup, in Ship Building, an iron or copper flrap or

plate, that turns upwards on each fide of a fhip's keel and
dead-wood, clofe forward or abaft, and bolts through all.

Stirrups, are only uted to Britith (hips, when the after-piece

ot the keel is carried away by accident, and is replaced

without the dead-wood bolts being driven through. See

Horse.
STISSIC Mountain, in Geography, a mountain of

America, that lies between Connecticut and Hudfon river,

near which the Mahikander Indians formerly refided.

STITCH, in Agriculture, a term which in fome diltricts

liquifies a ridge or butt in a field which is under the plough.

The forms and breadths of ftitches are liable to varv ac-

cording to the nature and ufes of the land in different dil-

tricts and places. In the county of Elfex, their variation

is faid not to be confiderable. In the greateit part of the

wettern portion of it, the more wet land is laid out on two-

bout ridges, or four-furrow work ; and a fcattering of

thefe is every where, it is faid, to be feen : but on the

ftrong land in the fea-diftricts, eights, as they are termed, or

ftitches of eight furrows, are more common. And towards

the fouth of the county, ten-furrow work is rather more
general. Thefe form the chief varieties in refpect to this

matter. But there is a malterly manner of forming the

ftitches in fome inftance*, where they are laid by the plough

in an admirable way. In particular cafes, not one falfe

furrow can be feen, nor any fort of tendency to any thing

of the hog-trough kind, upon the whole extent of ftitches on

the farms : the form of the lands is perfectly correct, and

fo regularly and gently rounded, that not a drop of water

can any where lodge upon them. It is difficult, it is

thought, to plough lands of fo ftiff a quality fo thoroughly

well. They are all ten-furrow lands or ftitches, and the

harrows and other tools for them are made for the breadth

in a fuitable manner.

Some farmers are particularly cautious in ploughing

down old ftitches or ridges, efpecially where the land is of

the cold clayey kind, though others bring them down, with-

out much hefitation or caution, in a gradual manner. Some
have ploughed down high old ftitches for the purpofe of
forming grafs-land, but have repented it ever afterwards

;

conlldering that the itaple of land is the artificial child of

cultivation ; and if it fhould be buried, and the under foil

be brought up by fuch levelling, is injured for an age, or

for
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ever afterwards They are confequentlv decidedly of

opinion, that high lands or ftitchee (hculd on no account

whatever be pi >ughed down. They have often feen them

laid to grafs in their old form with peat fuccefs, but fcarcely

ever when ploughed down. In fuch cafe?, if brought to

good palturage, it has been, it is thought, by force of

manuring or top-drefling.

There can, however, be no fort of doubt, but that high

a::d badly formed lands or flitches in grounds may be

brought down and reduced, in many cafes, with confider-

able adv. though it fhould al-

waya be done with a good deal of care and caution, as well

as moftly, perhaps, in a regular and gradual manner.

STlTCHEL, in Rural Economy, a term applied to a

kind of hairy wool met with on fome forts of (keep. See

Sijfkp and Wool .

STITCHING, in Agriculture, a term applied to the

forming of ridges in land, the fame as ridging.

ST ITCH WORT, a name fometimes given to the alfine,

or flellaria of botanifts, otherwi'e called chickweed. See

i.l \1UA.

STITHY, or Stuthy, is u fed either for a fmith's anvil,

or a difeafe in oxen, caufing their (kin to ltiek fo clofe to the

ribs, that they cannot Itir.

ST1VA. See Thebes.
STIVER, in Commerce, a money of account and copper

coin in Holland and Flande r s. The gilders or flormsof ac-

count contain 20 divers, each of which is divided into 16

penning?. A Itiver contains 2 groots Flemiih, and 8 duyts

;

and a duyt, 2 pennings : a gold gilder, with which accounts

are kept in the corn-trade, is worth 28 ftivers. In Giver,

there are pieces of 1 Itiver ; and in copper, duyts which are

the 8th part of a Itiver. At Antwerp, and the whole of

Brabant and Flanders, accounts are kept moltly in florins

and gilders of 20 ftuyvi rs, or ftivers, formerly call d

Patars, whi.-h were formerly fubdivided into 16 pennings,

but for a long time have been divided into I2parts ordei 11

The fmaller filver coins are the new pieces of 5 and z\
ftivers, and plaquettes of 3A ftivers current. A piece of

5 ftivers is valued at ^\d., and a piaquette at yl. See

Coiv.
STIVING, in Sea Language. See Steeving.
STIX NeYSILD, in Geography, a town of Auilria

; 3
miles N.W of Brugg.

STIX IS, in Botany, r>| ; > a dotting or pricking, becaufe

of the dotted rind of the fruit.— Loureir. Cochmch. 29J.—Clafs and order, Dodecandrii Monogynia. Nat. Ord.
Scrmrntaeet, Linn. ? Afparagi, JufT.

Gen. Ch. Cal. none. Cor. bell-ftiaped, of fix oblong,

flefhy, revjlute petals. Slam. Filaments lixtcen, nearly as

long as the corolla, inferted into the receptacle, the outer

ones (horteft ; anthers oblong, erecL P'tjl. Germen fu-

perior, ovate, (talked, h,.iry ; Kyle fh irt 2nd thick ; ltigmas

three, round. Peru. D'upa ovate, flefhy, dotted. Seed.

Nut oblong-ovate, with a folid Kernel.

Eft". Ch. Calyx none. P tals lix, revolute. Drupa
dotted, fuperior, with one feed.

I. S. Jcandens. Cay Cam of the Cochinchinefe.—Found
in the wonds of Cochinchina. A large Jhrub, without ten-

drils or fpine% branched, climbing to a great extent. Leaves
alternate, oblong, pointed, entire, veiny, hard. Clujlers

axillary, long, fimplc. Flowers variegated with purple and

green. Drupa of a middling lize.

Loureiro 'uppofes the Alunus, Rumph. Amboin. v. 1. 171.

t. 66, to belong to the fame genus. But that is an upright

tree, with p >lyaudrous or icofandrous flowers. If, indeed,

tiiere be 110 miltake in the author's account of the jlamcns iu

his Stixis, it cannot belong to the natural order we havt
guelled, nor are we able to form any further conjecture on
the 'ubjeft.

ST. LAWRENCE County, in Geography, a county
of New York, erected in March 1S02; hmiuded on the
N.W. by the river St. Lawrence, and the Britifh poileHions

in Canada ; E. by Franklin county ; S. by Montgomery and
Herkimer counties ; S.W. by a fmall corner of Herkimer
county, and by Lewis and JefFerfon counties. Its extent on
the St. Lawrence is 65A miles, in a right line; the E. line

is '11 miles, the S. line 26, and the S.W. 43 miles ; fo that

it has an area of about 2000 fquare miles. It is fituated

between 44° 3' and 45 N. lat., and 30° and i° 50' W. long.
from New York, lis number of towns is 12, the capi-

tal being Ofwegatchie, 212 miles from Albany ; its popu-
l.i'

1
n confifl 1 or 7894 perfons. The foil is principally fand

or loam, thickly wooded with maple, beech, alh, tilia or
bals wood, butternut, elm, and grow - of white and yellow
pines ; it ie not mountainous m r even hilly ; it is well wa-
tered by fpnngs and ftreamlets, warned on the N.W. for

an extent of 75 milei by th • St. Lawrence, and penetrated

by many navigable river'. In the fouthern part are fmall

This county fends one member to the houfe of
affembly.

STOjE, ftau, in Antiquity, the porticoes at Athens.
Thefe were full of exedra . .. and fide buildings, fur-

nifhed with feats fit for ftudy or difcourfe. Here it is pro-
bable philofophers and their fcholars ufed to meet. See
ExED
STOAKED, in a Shift. When the water in the bottom

me to the well of the pump, they fav, the/lip is

ajloai, or Jloaled: 1;> they lay alfo, the limber-holes are

Jloaied, when the water cannot pafs through them; and that

the pump isjloahed, when fomething is got into it which
choaks it up, fo that it will not work.

STOAT, in Zoology, the name ufed by niany fir the
• flcin 1- the erinin. See EftMINEUM Animal.

STOBJEA, m Ilr,i.;ny, a Cape genus of Thunberg's,
doubtlcfs ir of Dr. Stobaeus of Lund, one
of the earhetl patrons of the great Linnaeus, and a practical

naturalilt ; fee Linn.ku.s.—Thunb. Prodr. part 2, praef.

Wiild. Sp Pi. v. 3 1703.— Ciafs and order, Syngcmfa Po-
lygamia-equalit. Nat. 0:d. Compiojildt capitals, Linn. Cina-

iLt, J nil.

Ell. Ch. Receptacle hifpid, cellular. Seed-down chaffy.

Corolla uniform. Calyx imbricated, with (pinous-toothed

fcales.

This genus coufifts of nine fpecies, all natives of the

Cape of Good Hope, only one of which had previoufly

been defcribed by Linnaeus. With this original fpecies,

Carlina atraByloides of the Amccnitates Academic*, v. 6. 96,
the younger Linnseus confounded two other very diftinel

plants, which are perhaps the S. glabrata and rigida of
Thunberg. The fpecific characters of this writer are too
(lint and incomplete to determine the point ; and we muft
content ourfelves with giving all the information he h;.s

afforded.

1. S. glabrata. Thunb. Prodr. 141. Willd. n. I.

—

" Leaves heart-fhaped, clajping the ftem, oblong, fmooth."
—We Ihould rather have faid " leaves oblong, Imooth

;

clafping the ftem with their heart-fhaped bafe," which is the

cafe with both the uncertain fpecies alluded to above.

2. S. carlino'uhs. Thunb. ib. Willd. n. 2.—" Leaves
hcart-fhapedoblong, fmooth, with runcinate fpinous teeth."

3. S. atraftyloides. Thunb. ib. Willd. n. 3. (Carlina

atraftyloides ; Linn. Sp. PI. 1 161 . Am. Acad. v. 6.96.
C. polycephalos, polyacantho vulgari fimilis, xthiopica

;

Pluk.
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Pluk. Almag. 86. Phyt. t. 27 J. f. 4. bad. Linn.)—Stem
fcarcely branched. Leaves woolly beneath ; the lower ones
ftalked ; upper feflile, with fpinous teeth.—The root is ftrong

»nd woody. Stems erect, four or five inches high, round,
woolly, leafy, flight ly branched, bearing two or three ter-

minal yellowJioauers. Leaves numerous, all fmooth above
;

white and cottony beneath ; thofeof the Item ovate, fringed

with parallel fpinous teeth. Bracleas fimilar to the upper
leaves, but with more of a ftrong, fpinous point. This is

certainly the plant defcribed in the Amcenitates, from whence,
with a Imall, but important omiflion of the word fub, the

character was copied into the Sp. PI. Linnaeus juftly

finds fault with Plukenet's figure, which indeed appears
more like what we take to be S. rigida, our fixth fpecies ;

and hence probably the younger Linnaeus was led to mark
this latter, in his herbarium, as Carlina atraByloides, after

effacing the name of the true one. But in doing this, he
confounded with the former a third very diltinct plant, either

S.'obza glabrata or carlinoides of Thunberg, his definition

will not allow us to decide which.

4. S . decurrens. Thunb. ib. Willd. n. 4.—" Leaves de-
current, fmooth, cut, pinnatifid, fpinous."

5. S. lanata. Thunb. ib. Willd. n. 5.—" Leaves de-
current, ovate, fpinous, downy."

6. S. rigida. Thunb. ib. Willd. n. 6.—" Leaves heart-

fhaped, pinnatifid, fpinous, downy."—Plukenet's t. 273.
f. 4. bears molt refemblance to what we fuppofe to be this

fpecies. The Jlem in our fpecimen is ftout, erect, furrowed,
purphlh, leafy, fmooth. Leaves oblong, three or four

inches in length, reticulated, clothed with a deciduous cot-
tony web, pinnatifid, with radiating fpinous lobes ; heart-

fhaped, and clafping the Item, at the bafe, with radiating

fpines. Flowers three or more at the top of the item, large,

apparently yellow. Calyx-fcales numerous, lanceolate,

fpreading, ribbed, fringed about the lower part with fine

briftly prickles, and tipped with a ftrong thorn. Florets

very numerous, deeply five-cleft, with a roughifh angular
tube. Seeds crowned each with numerous obovate chaffy
fcales.

7. S. heleropbylla. Thunb. ib. Willd. n. 7.—" Leaves
downy ; the lowermoft undivided ; upper ones lyrate."

8. S. pinnatifida. Thunb. ib. Willd. n. 8.—" Leaves
downy, pinnatifid ; fegments ovate, fpinous on the upper
fide and at the extremity."

9. S.pinnata. Thunb. ib. Willd. n. 9.—" Leaves
downy, pinnatifid; fegments linear, terminated by a fpine."

—Whether the leaves be really pinnate, or only pinnatifid,

cannot be afcertained from Thunberg's words, nor have we
feen any thing that can with certainty be referred to the pre-

fent fpecies.

STOBjEUS, Joannes, in Biography, a Greek writer,

fuppofed to have flouriihed in the beginning of the fiftfc

century, about A.D. 405, was the author of feveral works,
none of which have come entire to modern times, except the

fragments of a collection of extracts from ancient poets and
philofophers. Thefe have been publifhed at various times,

under the titles of " Ecloga-," " Sententise," and " Ser-

mones." The " Sententiie" were publilhed by Gefner with a
Latin verfion, Tigur. 1659, foL; and Grotius gave an edi-

tion of " Dicta Poetarum apud Stobxum," Gr. and Lat.
Paris, 1623,410. The lateft edition of Stobieus is that en-

titled " Sermones," Lipf. 1797. The writer feems to have
been a mere compiler. Fabricius thinks that he was not a

Chriftian, fince his extracts are exclufively from heathen au-
thors. Fab. Bibl. Graec.

STOBDUNE, in Geography, a mountain of Scotland,
in the county of Perth ; 25 miles W. of Crieff.

9

STO
STOBER, a river of Silefia, which runs into the Elbe

;

6 miles below Brieg.

STOBERA, in Ancient Geography, a town of India,
which belonged to the people called lchthvouhagi.
STOB1, a town of Macedonia Salutaris, which fuc-

ceeded that of Pelagonia, as tbe metropolis of this province.
It was colonized by the Romans. Pliny.

Stobi, in Geography, a town of European Turkey, in

Macedonia
; 42 miles N. of Edefl'a.

STOBORRHUM, or Stoborum Promontorium, (Mers-
el-Berber,) in Ancient Geography, a promontory of Africa
Propria, upon the coaft of the gulf of Numidia, between
the promontory Hippus and the town of Aplirodifium.

STOBREZ, in Geography, a fmall fea-port of Dalma-
tia, near the coaft of the Adriatic, on the fcite of the an-

cient Epetium, a colony of the lffei ; the ruins are itill vifi-

ble
; 4 miles E. of Spalatro.

STOC and Stove/, in our Old Writers, a forfeiture where
any one is taken carrying Jlipites and pabulum out of the
woods; for Jloc fignifies_/?/V/\f, andJlovel, pibulum.

STOCK, in Commerce, a fund raifed by a commercial
company ; or a principal ium of property employed in

trade.

Stock, in Book-keeping, denotes the owner or owners of
the books.

Stocks, or Public Funds, are the loans advanced to go-
vernment, for which intereit is regularly paid, from revenues

fet apart for the purpofe. This mode of railing fupplies by
levying taxes for the payment of intereit, is called the " fund-

ing fyltem,"and the loans thus raifed conltitute the"nationaI

debt." ( See Public Funds and National Debt. ) The debts

of government differ from other contracts in this, that the

public creditor can claim only his intereit : he may, how-
ever, fell his ltock, that is, he may transfer his claim, and
thus obtain his capital, more or lefs, according to the price

of ftock, which fluctuates from various caufes. The dif-

ferent funds or ftocks are varioufly denominated, according

to the terms on which they were eftablifhed. Thus, fome
are called the

3 per cents., fome the 4 per cents., others the

5 per cents., &c. And the manner of buying ltock is to

give a fpecific fum for a nominal hundred : e.g. if the price

of the 3 per cents, be 60/., this fum is paid for 100/. ftock,

which yields a dividend of 3/. a year, that is c per cent, per

annum; for at the fame rate of 3/. for 6o/., 100/. would
yield 5/. When ltocks are low, the intereit is high ; and

viceverfd. In fome funds there is a higher intereit than in

others, and this is chiefly owing to the preference given to

that ftock which is molt marketable, or the lealt likely

to be redeemed ; for government has an option to pay off or

redeem certain loans, when an advantage may be made by
fuch redemption. New loans are paid by inftalments of 10

or 15 per cent, at ftated periods, and they generally compre-

hend different kinds of ftock, which together are called

" omnium." If thefe be difpofed of feparately, before all

the inftalments are paid, the different articles are called

" fcrip." an abbreviation forfubfcription. In raifing loans, a

douceur is fometimes given by government of an annuity for

a limited time : fuch are called " terminable annuities," and
" irredeemable :" but the regular ftocks, on which the com-
mon intereft is paid, are called " perpetual annuities," and
alfo "redeemable." Loans are called a " funded debt," when
taxes are appropriated for paying the intereit : but fums
raifed for which no fuch proviiion is yet made, are called the
" unfunded debt." Of this latter defcription are exche-

quer, navy, victualling, and ordnance bills, which are

iil'ued by thefe different offices, and bear an intereft. until

they
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they are paid off. The intereil is modly 3<f or $ld. per

day for every 100/.

Stock, Capital- See Capital, and Stock fupra.

Stock- Brokers. Sec Brokers.

Stock-Exchange Fund, an intlitution formed in the year

1801, for the relief of the decayed members of the Stock-

exchange ard their unprotected families. The annual fub-

fenption is one guinea, and that for life is 10 guineas. The
annual relief does not exceed 40/. to any applicant : dona-

tions are reitricted to 200/. Perfons receiving any annual

allowance are ineligible ; and the allowance may be with-

drawn if the party is no longer deferving, or if his circum-

Hances have improved fo that he ceafes to be an object of

charity.

SrocK-Jobbing denotes the practice of trafficking in the

public funds, or of buying and felling dock with a view to

its rife and fall. The term is commonly applied to the ille-

gal pr;c\ice of buying and felling ltock for time, or of ac-

counting for the differences in the rife or fall of any particu-

lar (lock for a ftipulated time, whether the buyer or feller

be poflefied of any fuch real dock or not. This is that

rambling at the Stock exchange, which rums numbers of

people every year, a:;d which is injurious, in a variety of re-

fpefts, to individuals and the public. Tranfaftions of this

kind are declared to be illegal by an aft of parliament " to

prevent the iniquitous practice of dock-jobbing," and no

debt accruing from ttock-jobbing accounts is recoverable at

law. (7 Geo. I. A.D. 1734.) The broker who is unable or

unwilling at the fettling day to pay for himfelf or his prin-

cipal the difference, becomes, in the cant language of the

Stock-exchange, a " lame duck," fo that he can no longer

frequent the houfe, nor do any more bufinefs on credit,

with his brethren. A dock-jobber, who has bought ftock

for time, which lie never intended to take, is called at the

Stock-exchange a " bull" laden with a burden which he

wifhes to (hake off. On the contrary, he who has fold,

upon fpeculation, what he docs not poflefs, and confeqnently

cannot transfer, is called a " bear," eager and hungry, and

trying to devour the property of others. The firlt ofthefe

parties wants the fund he has bought to rife, that he may fell

the fame fum at an advanced price, and receive a profit,

which is called the " difference." It is this man's interelt to

propagate falfe intelligence in time of war, of victories, ne-

gociations for peace, &c. The bear, on the contrary, will

endeavour to obtain falfe news of defeats by fea and land, in

order to lower the price of the fund he has fold on fpecula-

tion, that he may have an opportunity of buying the fame

fum at a lower price, and thereby receiving a profit. Thus,

by the various arts of the ttock-jobbers, real property is

affefted, and the rife or fall of the funds is regulated by the

jobbing accounts at the Stock-exchange. The greatelt part

of the national debt, confiding of 3 per cent, confol. an-

nuities, in which molt bufinefs is daily tranfafted, the greateft

jobbing, and the mod frequent variations, happen in that

fund. All ranks of people, and perfons of both fexes, en-

gage more or lefs in dock-jobbing, often through the per-

fuafion of their brokers ; especially if they are known by
transferring, or by purchafing, to have confiderable pro-

perty in the funds. But foreigners inveded with public

characters, and perfons connefted with them, have the belt

opportunities of playing a fure game, by means of early

intelligence ; and fo they generally carry their gains out of

the country : this is a great evil. Commerce likewife fuffers

confiderably by dock-jobbing, for tradefmen are tempted,

by the hope of more rapid profits than any they can make

in the ordinary way of bufinefs, to frequent the Stock-

exchange ; and not being in the feeret of obtaining true in-
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telli(Tcnce refpefting public affairs, they lofc inflead of
gaining, ar.u too often become fraudulent bankrupts. See
Si act- Broker.

Stock, in Agriculture, a term fignifying any fort of
. or other kind of farm property. All kinds of dock

of this na'ture fhould conftantly be well fuited and adapted
to the lizc, quality, and ratine of the farms, fo far cfpe-

cially as relates to tools, machinery, crops, and the different

forts of animals which are to be kept and employed upon
them, whatever this fort may be; as, upon this being
nicely and properly adjufted, a great deal in their economy
and utility depends. It has now been long well known that

very great advantages refult to the farmer, from his thus
accurately fuiting his crops and live-dock of different kinds,

as well as other things, to the date, qualities, and circum-
ftances of his lands ; as they are found to be greatly in-

fluenced by them, and of courfe to be much benefited,

where fuch a correft attention is had to the matter.

This has fometimes the terms of farm and farming dock
applied to it, by different writers on hufbandry.

Stock, Live, that kind which comprehends all forts of

domedic animal?. See L.iVE-Stoci.

Stock, Live, Choice of Food for, the particular feleftion

or choice of that fort to which they are attached, as being

the mod agreeable to them. The attachment or diflike to

a particular kind of food, as (Hewn by animaU, however,
it is faid, affords no fort of proof of its nutritive properties

or powers ; as different forts of neat cattle, fheep, and other

animals, at fird refufe linfeed cake, which is well known to be
one of the mod nouridiing and fattening fubdanccs on which
they can be fed ; and the fame is probably the cafe with
fome other matters ufed as food of animals.

The writer of the late work on " Agricultural Che-
miftry" has given the following remarks on the feleftion or

choice of different kinds of common food, by fheep and
cattle, on the authority of Mr. G. Sinclair, the gardener

to his grace the duke of Bedford, at Woburn Abbey.
With refpeft to rye-grafs (lolium perenne), fheep, it is

faid, eat this grafs, when it is in the early dage of its.

growth, in preference to mod others ; but after the feed

approaches towards perfeftion, they leave it for almolt any
other kind. A field in the park at the above place was
laid down in two equal parts, one part with the above grafi

and white clover, and the other with cock's-foot and red

clover. From the fpring till midfummer, the fheep kept
almolt conltantly on the rye-grafs part ; but after that time

they left it, and adhered with equal condancy to the cock's-

foot part, during the remainder of the feafon. In regard

to the cock's-foot grafs (daftylis glomerata), oxen, horfes,

and fheep, are dated to eat this grafs readily. The oxen
continue to eat the draws and flowers, from the time of

flowering until the time of perfecting the feed. This was
exemplified in a remarkable and driking manner, in the field

ju(t alluded to. The oxen generally kept to the cock's-foot

and red clover, and the fheep to the rye-grafs and white

clover. In the experiments publifhed in the " Amcenitates

Academics," by the pupils of Linnaeus, it is aflerted, it is

faid, that this grafs is rejefted by oxen. The above fact,

however, is in contradiction of it. As to the grafs which
is ufually knowii by the title of meadow fox-tail graft

(alopecurus pratenfis), fheep and horfes feem, it is faid, to

have a greater relifh for it than oxen. It delights in a foil

of intermediate quality as to moidure and drynefs, and is

very productive. In the water-meadow at Priedley, near

the above place, it conditutes, it is remarked, a confider-

able part of the produce of that excellent meadow. It

there, it is faid, invariably keeps pofleffion of the top of

Ee tlw
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the ridgc6, extending generally about fix feet from each

fide of the water-courfe : the (pace below that, to where

the ridge ends, is (locked with cock's-foot, the rough-

ftalked meadow grafs, the meadow fefcue, the hard fefcue,

the agroltis Itolonifera and paluftris, with the fweet-fcented

vernal grafs, and a fmall admixture of fume other kind:.

In fpeaking of the nature of the meadow cat's-tail grafs

(phleum pratenfe), it is faid that it is a grafs which is

eaten without I e by oxen, (heep, and horfes. It is

noticed, tl t has been faid by doftor Pulteney, that it is

difliked by (heep; but that in pallures where it abounds, it

does not appear to be rejected by thefe animals, but to be

eaten by them in common with fuch others as are growing

with it. In relpeCt to the fiorm grafs (agroltis ftolo. literal,

in the experiments detailed in the Amcemtates Academics,

it is faid that horfes, (heep, and oxen, eat it greedily. On
the duke of Bedford's farm at Maulden, florin hay was

placed in the racks before horfes, in fmall diltinft quan-

tities, alternately with common hay ; but no decided pre-

ference for either was, it is faid, manifefted by the horfes

in this trial. But that cows and horfes prefer it to hay,

•when in a green ftate, feems fully proved, it is thought, by

Dr. Richardfon, in his feveral publications on florin ; and

of its productive power in England, which lias been doubted

by fome, there are fatisfactory proofs. Lady Hardwicke

has given an account of a trial of this grafs, it is obferved,

wherein twenty-three milch-cows, and one young horle, be-

fides a number of pigs, were kept a fortnight on the pro-

duce of one acre of ground. In regard to the rough-

ftalked meadow-grafs i,poa trivialis), oxen, horfes, and

fheep, eat it, it is faid, with avidity. Hares alfo eat it ;

but they give a decided preference to the fmooth-ilalked

kind, to which it is, in many relpects, nearly allied. Re-

fpetting the fmooth-ftalked meadow-grafs (poa pratenns),

oxen and horfes are, it is faid, obferved to eat it in common
with others ; but (heep rather prefer the hard fefcue, and

fheep's fefcue, which affect a fimilar foil. This, it is no-

ticed, is a fpecies of grafs that exhaults the foil in a greater

degree than almolt any other ; the roots being numerous,

and powerfully creeping, become, in two or three years,

completely matted together : the produce diminifhes, as

this takes place. It grows common in fome meadows, on

dry banks, and even on walls. With refpedt to the crefte'd

dog's-tail grafs (cynofurus criftatus), the South-Down
fheep and deer appear, it is faid, to be remarkably fond of

it. In fome parts of Woburn park, it forms the principal

part of the herbage on which thefe animals chiefly browfe ;

while another part of the fame park, that contains the

agroltis capillaiis ar.d pumilis, feftuca ovina, duriufcula, and

cambrica, is feldom touched by them. But the Welfh
breed of fheep almoft conftantly browfe upon thefe, and

neglect the crelted dog's-tail, the rye-grafs, and the rough-

flalked meadow-grafs. The fine, or common bent grafs,

(agroltis vulgaris or capillaris,) is noticed to be a very com-
mon grafs on all poor, dry, fandy foils. It is not palatable

to cattle, as they never eat it readily, if any other kinds be

within their reach. The Welfh (heep, however, prefer it,

as has been juft obferved ; and it is lingular that thofe fheep,

being bred in the park, where fome of the bed grades are

equally within their reach, (hould (till prefer thofe graffes

which naturally grow on the Welfh mountains : it would
feem to argue, it is thought, that fuch a preference is the

effect of fome other caufe than that of habit. As to the

ftieep's fefcue grafs (feftuca ovina), all kinds of cattle are

faid to relifh, and perhaps to have a fort of preference for

it ; but it is thought that it appears, from the trial which

has been made with it on clayey foils, that it continues but
10
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a fliort time in poffeffion of fuch kinds, being foon over*
powered by the molt luxuriant forts. It is fuggelttd, that
on dry (hallow foils, which are incapable of producing the
larger kinds, this (hould form the principal crop, or rather

the whole; for it is feldom or ever, in its natural ftate,

found intimately mixed with others, but by itfelf. Re-
garding the hard fefcue grafs (feltuca duriufcula), it is no-

ticed, that it is certainly one of the belt of the dwarf i ,rts

of grades. It is grateful to all kinds of cattle : har. ,, too,

are very fond of it ; they cropped it clofe to the ..,, and
neglected the fheep' fefcue, and the feltuca rubra, which
were contiguous to it. It ie prefent in molt good meadows
and palhires, it is laid. The meadow fefcue grafs (feltuca

pratenfis), is a grafs, it is faid, which is feldom abfent from
rich meadow and pafture lands, and which is obferved to

be highly grateful to oxen, fheep, and horfes, particularly

the former. It may poffibly be preferred to lome other
grades by thefe. It is noticed as appearing to grow moll
luxuriantly, when combined with the hard fefcue, and the
rough-ftalked meadow-grafs. The tall oat-grafs (avena
elatior) is alfo noticed to be a very productive grafs, which
is frequent in meadows and paftures, but which is difliked

by cattle, particularly by horfes. This perfectly agrees,

it is thought, with the fmall portion of nutritive matter
which it affords. It is faid that it feems to thrive belt on a
itrong tenacious clay. The yellow oat-grafs (avena fla-

vefcens) is likewife a grafs which, it is faid, feems partial

to dry foils and meadows, and which appears to be eaten by
fheep and oxen equally with meadow barley, crefted dog's-

tail, and Iweet-fcented vernal grades, which naturally grow
in company with it. It is noticed, that it nearly doubles
the quantity of its produce, by the application of calcareous

manure to the land on which it grows. The meadow foft.

grafs (holcus lanatus) is a very common grafs, it is faid,

and grows on all foils, from the richelt to the pooreft. It

is noticed to afford an abundance of feed, which is light,

and eafily difperfed by the wind. It appears to be generally

difliked by all forts of cattle. The produce of it is not fo

great, it is faid, as a view of it in the fields would indicate
;

but being left almolt entirely untouched by cattle, it ap-
pears as the molt productive part of the herbage. The
hay which is made of it, from the number of downy hairs

which cover the furface of the leaves, is foft and fpongy,

and difliked by cattle in general. And the lad, or the
fweet-fcented vernal grafs (anthoxanthum odoratum), is

faid to be eaten by horfes, oxen, and fheep ; though in paf-

tures, where it is combined with the meadow fox-tail and
white clover, the cock's-foot, and the rough-ltalked mea-
dow grades, it is left untouched, from which it would feem
unpalatable to cattle. It is noticed, that Mr. Grant of
Leighton, in the fame diltrict as the above place, laid down
one half of a field of confiderable extent with this grafs,

combined with white clover ; the other half of the field with

fox-tail and red clover. The (heep would not touch the

fweet-fcented vernal, but kept conftantly upon the fox-tail.

The writer faw the field, when the graffes were in the

higheft date of perfection, and hardly any thing could be
more fatisfactory. Equal quantities of the feeds of white

clover were fown with each of the grades ; but from the

dwarf nature of the fweet-fcented vernal grafs, the clover

mixed with it had attained to greater luxuriance than that

mixed with the meadow fox-tail.

This is perhaps nearly the whole of what has yet been
done on this interefting fubject, which is important in feveral

refpects ; as, though it may not lead exactly to the know-
ledge of the difference in the nutrient properties or qualities

of different fubitances as the food of five-dock of the farm

kind,
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kind, it may ferve to direft the proper and molt ufetul

means of preparing and laying down lands for the purpofe

of pafiuring and feeding Inch Hock in the belt and moil

beneficial manner and fucceflion as to the ufe and con-

fumption of the food, as well as probably be of utility and
advantage in fome other ways.

For the nature, qualities, and properties, of the different

forts of domeHic animals which conffitutc the living ftock

of the farmer, fee hivz-Stoci.

S roCK Account, that fort of account which is kept of the

ilock of a farm. It is of much utility and advantage to the

tanner, in many difterent ways, that a coned account of

the different forts of Ilock on the farm be kept in a per-

fectly accurate and proper manner ; as it not only (hews
how he Hands in refpeft to profit and lofs, but, in fome
meafure, directs the management which is the bell and moli

proper, as well as the molt beneficial to be followed in dif-

ferent cafes.

In order to accomplifh the bufinefs in the moll proper
manner, a general flock-book mould be kept ; in which,

at the clofe of every year, or at any other more fuitable

period, mould be entered the refult of a full and careful

examination and eftimate of the itate, condition, and worth
of the whole of the ltock and property of every kind, as

well as of the debts and credits which are exifting. Such
a book will at all times, and on all occafions, be of great

value and utility for the purpofe of referring to, and f r

affording the neceffary fatisfaction how every thing on the

farm is going on, whether properly or improperly. In
this intention, in the firlt place, all the different tradefmen's

accounts and charges are to be got in, and the Hate and
worth of the houfehold property taken, but without any
Tery great degree of minutenefs in this particular ; then

more particularly exact accounts made out for the horfes,

the neat cattle, the fheep, and other forts of live-Hock,

with thofe for grain in the draw and threfhed out, for hay
and fodder of other kinds, for manure, for growing crops,

for fallows, for timber-wood and woods, for ploughs, har-

rows, carts, waggons, harnefs, traces, facks, and fmall

implements of all forts; concluding with the fituation and
(late of the fences of all kinds, the gates, the drains, and
water-courfes, &c. ; with eftimates of the neceffary repairs

which they may Hand in need of, on the fide of the pro-
prietor, as well as the tenant. Such memoranda being at

firfl made out upon wafte paper, the particulars of them
may afterwards be copied and entered into the Hock-book,
in fuch a manner as may be conlidered neceffary in regard
to minutenefs.

After the whole of this fort of work has been completely
and properly adjuffed, a debtor and creditor account may
be made out in the manner of Slock Dr., and Contra Cr.,
the balance of which will (hew, in an exact and certain

manner, the prefent llate and worth of the farmer's eltate

and property.

On the debtor fide of this account is to be entered or
put down all the farmer owes, beginning with rent, tythe,

and taxes, and proceeding with other items ; and on the
contra, or contrary fide, all he poffeffes of every kind, and
all which is owing to him. Every thing is to be rated at

what is thought to be the fair and juH worth or value of it

at the time : manure, and tillage-work which has been per-

formed, are to be valued at what is the common rate of the

particular diflrict ; and the corn which is not threfhed out,

and other fimilar articles, are to be taken by effimation at

the fair rate which is then to be had for them. All other
things are to be valued in the fame manner.
There are feveral different modes and forms provided for

keeping accounts of the farm kind ; but for common
farmers, the ordinary method is probably the mult fuitable,

and may mofily be made fully fufficie: purpofe.

Inltead of the puzzling, though beautiful and correct, phi-

bfophical Italian mode, a fori of half that method has been

advifed, as both ufeful and unattended with either intricacy

or trouble. It is merely that of creating or entering what

are called (lock account?, in a ledger, without any of the

ufual connections by reference, common in that method.

Thus, it is faid, if a farmer withes to be very correct in hi

accouHts of the profit or lofs, upon a lot of Hailed oxen,

for inltance, or on the crop of any particular field, his befl

and readieft method is to make out an account, either for

the one or the other, in his ledger, debtor and creditor.

On the debtor fide let him place the coll or expence, in-

cluding every minute particular ; on the creditor, the re-

turns : in courfe, on the fale of the articles, the account is

clofed, and the balance demonltrates the profit or lofs.

The keeping of both a day-book and ledger is neceffary

for the farmer : the lirtt, in order to ferve the purpofe of af-

fording neceffary memoranda, as guides in the conducting of

his bufinefs ; and the latter, for (hewing the general Hate of

his affairs. But he need not be over nice or (tudious of forms,

but enter down in the former whatever he may think need-

ful, with the date ; as, befides other things, the times when

the males were put to the females of different forts of do-

medic animals, as accidents are liable to frequently happen,

for want of timely notice and care about the period of their

bringing forth. It is alfo of vaH ufe to keep correct ac-

counts of the dates of different fowings, as well as of the

various tranfactions of the tillage and other kinds on the

farm.

In fact, the regular taking of the (lock of farms annually,

at fome certain pei iod of the year, and of keeping fair and

exact accounts, is, on the whole, when well and perfectly

confidered, attended with far lefs trouble and inconvenience,

than the everlalting puzzle, confufion, uncertainty, and

lofs, of heedlels negligence in this refpect, but which is a

great deal too common among farmers. Regular accounts

and annual valuation will, it is faid, not only afford the

farmer an exait knowledge of his real fituation, but won-

derfully fharpen and improve his judgment on the real worth

and value of all thofe articles in which he deals, or has any

concern ; and in the neceffary contemplation of the final

event, he will have the fatisfaction of reflecting that all

Hands fair for the benefit of his family, and as little liable a*

poflible to lofs or difpute in any way.

In a fituation like that of a farm, where the whole home-

dead or refidence is neceffarily furrounded with different

forts of combuftible matter, the infurance againll accidents

by fire (hould never, on any account, be neglected, or put

off for even the Hiortefl fpace of time. The accidents and

deaths of different forts of live-flock may likewife be pro-

bably infurcd againff, both of which (hould, of courfe, form

accounts in the Hock-book.

Stock, in Gardening. See Stocks.

Stock, in Block-making, a wooden inftrument ufed for

boring holes, by fixtng a bitt in the lower end, and a pin with

a round head in the other end ; the pin and the bitt ferving as

an axis upon which to turn it.

Stock of an Anchor, is compofed of two long pieces of

oak, tapering from the middle, faffened together with iron

hoops and tree-nails, and fixed on the (hank tranfverfely to

the arms. Some anchors have iron Hocks.

Stock-Maw, in Block-making, a large fharp-edged cut-

ting-knife, with a handle at one end, and a hook at the

other, by which it book* in an iron-ftaple, that is driven

E e 2 into
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Into an elm-block : it is ufed to pare off the rough wood
from the fhells of blocks, &c.

SroCK-Fi/b, in the F'ifi-Trade, a name given to the

common cod-fifh, when cured in a particular manner, which

makes it neceflary to beat it with fticks before it is fit for

drefling.

The commerce for flock-fifh is very confiderable in

Holland, both from the great confumption of it in the

country, and from their victualling their veffels with it.

See 6W-Fishery.
STOCK-Gilly-Flower, in Botany. See Cheiranthus.
Stock Rock, in Geography, a rock on the W. coaft of

South Wales, in St. Bride's bay.

STOCKACH, a town of Germany, in the landgravate

of Nellsnburg, of which it was the capital ; 15 miles N.W.
of Conftance. N. lat. 47 52'. E. long. 9 1'.—Alfo, a

river of Germany, which riles in the landgravate of Nellen-

burg, and runs into the lake of Conllance, 5 miles S.E. of

Stockach.

STOCKAU, a town of Germany, in the principality of

Culmbach ; 5 miles S.E. of Bareuth.

STOCKBRIDGE, locally fituated i:i the upper half

hundred of King's Sombourne, and divilion of Andover,
Hampfhire, England, is a fmall market-town on the ealtern

fide of the Tell, and on the road from Winchelter to Salif-

bury. The population, according to the report of 1S11,

amounted to 663 inhabitants, occupying 145 houfes. A
new bridge was erected here over the river Tell a few years

fince : about two miles to the weftward, on Houghton-down,
is a gocd race-courfe. Stockbridge is a borough by pre-

fcription, and its government is veiled in a bailiff, who is the

returning officer, a conllable, and a fergeant at mace. This
place fends two members to parliament, which privilege was
firft poffeffed at the commencement of the reign of queen

Elizabeth ; fince which time, the members and voters

have frequently been cited before the houfe of commons for

corruption and bribery. This, indeed, is one of thofe

boroughs which has brought the Englifh reprefentative fvf-

tem into frequent and fevere reproach. The ingenious and

learned fir Richard Steele was elected one of the members
for this borough in the time of queen Anne ; and obtained

his election by flicking a large apple full of guineas, and

declaring it Ihould be the prize of that man whofe wife

mould firll be brought to bed after that day nine months.

The two members are now elected by 57 voters, who receive,

according to Oldfield, 60/. a man. (See a particular ac-

count in the Reprefentat. Hill. vol. i. part ii. p. 507.) The
right of election is in the inhabitants pr.ying the church and
poor rates. A weekly market is held here on Thurfday ;

and here are three annual fairs. It is 66 miles W.S.W.
from London, and 15 E. from Suliibury. The parifh of

Stockbridge contains the borough, and Stockbridge-ftrcet,

alias White-ilreet.—Beauties of England and Wales, vol. iv.

by J. Britton and E.W. Brayley. Oldfield's Reprefentative

Hiltory, vol. i. part ii.

Stockbridge, a townfhip of America, in Windfor county,

and ftate of Vermont, fituated on White river, and contain-

ing 700 inhabitants.—Alfo, a poft-town in the ftate of
Maflachufetts, and county of Berkfhire, 44 miles W. by
N. from Springfield. This is the chief townfhip of the

county, incorporated in 1739, ar"* containing 1372 in-

habitants.

Stockbridge, Weft, a town of Maffachufetts, in Berk-
fhire county, containing 1 049 inhabitants.

Stockbridge, New, a tract of land, fix miles fquare, in

the S.E. part of Oneida Refervation, in the ftate of New
York, inhabited by about 300 Indians, who fome years ago

removed from Stockbridge, in Maffachufetts, and from this

circumfiance are called the " Stockbridge Indians." They
are an induflrious people, and are employed in agriculture,

.1 11I in breeding of cattle and fwme.

STOCKDAI.E's Harbour, a bay of the North Pa-

cific ocean, in Prince William's Sound, on the W. coalt of

America. N. lat. 6o° 50'. W. long. 148 .

STOCKDORF, a town of Sweden, in the province of

Smaland
; 54 miles N.W. of Calmar.

STOCKEM, a town of France, in the department of

the Lower Meufe, fituated on the W. fide of the Meufe ;

12 miles N. of Maellricht. N. lat. 51 i'. E. lone.

STOCKER, in Ichthyology, a name given by the Ger-

mans to the faurus of the ancients, the trachurus of the

later writers. It i* a fpecies of the /comber, known among
us under the name of the horfc-mackarel-

STOCKERAU, in Geography, a town of Auflria, on

the left bank of the Danube ; 12 miles S. of Sonneberg.

STOCKERY, a town of Sweden, in the province of

Smaland : 2S miles N.N-W. of Wexio.

STOCKHEIM, a town of the duchy of Wurzburg

;

2 miles N. of Neulladt.

Stockheim, Frohn, a town of the duchy of Wurzburg ;

4 miles E. of Kitzingen.

Stockheim, Munch, a town of the duchy of Wurz-
burg ; 2 miles N. of Geroltzhofen.

Stockheim, Tiejfen, a town of the duchy of Wurzburg
;

6 miles E.S.E. or Kitzingen.

STOCKHOLM, the capital of Sweden, is faid to have

been found-d by Birger Jarl, regent of the kingdom, about

the middle of the 13th century, during the minority of his

fon Waldemar, who had been raifed to the throne by the

ftates of the kingdom ; but the court and royal refidence

were not removed hither from Upfal before the 17th cen-

tury. The fituation of this city is fingularly diitinguifhed

by its romantic fcenery. This capital, which is long and

irregular, occupies, befides two peninfulas, feven fmall

rocky iflands, fcattered in the Maeler, in the dreams which

iffue from that lake, and in a bay of the Baltic. The har-

bour is an inlet of the Baltic ; the water of which is fo deep,

that fhips of the largeft burthen can approach the quay,

which is of confiderable breadth, and lined with fpacious

buildings and warehoufes. At the extremity of the har-

bour, feveral ftreets rife one above another, in the form of

an amphitheatre ; and the palace, which is a magnificent

building, crowns the fummit. Towards the fea, about two

or three miles from the town, the harbour is contracted

into a narrow flrait, and winding among high rocks, dis-

appears from the fight : the profpedt is terminated by

diftant hills, overfpread with forefts. The central ifland,

from which the town derives its name, and the Niddarholm,

are the handfomeft parts of the town. Excepting the

fuburbs, where feveral houfes are conftructed of wood,

painted red, the buildings are generally of ftone, or brick

ftuccoed white, moilly erected on piles. The palace,

fituated in the centre of Stockholm, and on the highelt fpot

of ground, was begun by Charles XL, and is a large

quadrangular ftone edifice, the ftyle of architecture being

both elegant and magnificent. From an eminence in the

fouth fuburbs, called the " Mount of Mofcs," the fpec-

tator commands a bird's-eye view, almoll unparalleled in its

kind, of the city and various ifles, of the harbour, the

channel, and the lake Maeler, forming an affemblage of

rocks, houfes, wood, fhips, and water, in all the variety of

rugged, beautiful, and romantic fcenery. The feveral

parts of Stockholm communicate with one another by 12

9 bridges.
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bridges. The arfenal of Stockholm contain* an immenfe

number of llandards and trophies, chiefly taken from the

I.npcrialifts, Poles, Ruffians, and Danes. The manufac-

ture* of this city are of glafs, china, wool, lilk, linen, 4c;
and the number of its inhabitants is eftimated, by the lateft

accounts, at about 80,000. For an account of its academies,

GeeAcADSMYj and of its bank, fee Bank. For other

particulars, fee Sweden. N. lat. 59° 20'. E. long.

i7°4o».

STOCKHORN, a mountain of Switz.erland, in the

canton ot Berne, the height of which is cltimated at 7218
Englilh t

STOCKING, in Rural Economy, an improper practice

with cow-jobbers, or dealers, confuting in obliging the cows

to fuffer the pains of retention twenty four, or fometimes

forty-eight hours previous to fale, in order that they may
have a great (how of milk in the udder. Such buyers,

however, as know any thing of cattle, are fully aware of

the cullom, and confequently avoid the deception. The
idea of any knowledge of the animal being more favourable

for the purpofe of milking, when obtained in this Hate,

is highly ridiculous ; as there are other better rules of

judging, aid which are familiar to every experienced flock-

farmer. Many cows get inflamed and even indurated udders

by fuch mean?. This unnatural practice ought of courfeto

be generally reprobated and put an end to, as being pro-

ductive of much mifchief to thefe animals.

Stocking of Farms, Isfc. in Agriculture, the means of

firfl fu? plying and providing them with all the different

forts of appropriate flock, according to their feveral na-

tures and kinds, both of the living and dead forts, and of

afterwards keeping them properly up, fo as that all the

neceflary operations and management of the whole may
be carried 011 in the molt full, proper, fuitable, and ad-

vantageous manner. It comprehends the providing of all

the various defcriptions of domeflic animals for carrying on

the work, as well as for keeping, felling, or feeding off in

the view of profit ; and of the numerous tools, implements,

machinery and carriages, as well as all other contrivances

and things, which are requifite and proper in the bufinefi .

It is a matter which the farmer fhould nicely attend to and

adjuft, as much depends upon thefe feveral different kind-; of

flock being well fitted, fmtcd, and adapted to the nature,

fize, (late, fituation, kind, and quality of the farms, what-

C7er they may be, otherwile great inconvenience, lofs, and

difappointment, may be experienced.

In addition to what has been faid on hiring and flocking

of farms, under the proper head Farm, in (peaking of and

confidering their general nature and management in thefe and

different other refpeffs, it will only be neceflary to obferve,

that the farmer fhould feldom or never, on any account what-

ever, engage for more land as a farm, than what he has ca-

pital fully at command for flocking, managing, and carrying

on with proper fpirit, and in the befl, moll proper, and

mofl beneficial manner ; that he (hould, as feldom as pof-

fible, divert any of fuch capital from thefe its proper obje&s,

to fpeculations of other kinds ; and that he fhould never, in

any material way, neglect, the fupplying of the different ne-

ceflary forts of flock, as they may become wanted 011 the

farm, in the moll fuitable and appropriate kinds and quan-

tities, as to their nature and extent, as well as the time of

providing them. The improved methods of cultivation and

farming in general, and the increafed expences of it, as well

as the higher prices of tools, labour, and wages, and the

ailly augmented ftate of taxation, render the charge of

ftocking in different kinds of farms, with all the different
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kinds of (lock, mollly double, often treble, and in fome
cafes nearly quadruple a» much as it was twenty-five or
thirty years ago. This (hould, of courfe, be conllantly
well confidered and attended to by the farmer, before hiring
and flocking any farm which he may be about to enter
upon. See. Farm,

In regard to (locking different forts and qualities of land
with different kinds of live-flock, in the view of keeping
them merely, or th >! oi feeding and fattening the animals,
or in any other intention, it may jull be noticed, that, for the
mofl part, probably the bell method is to run them neither
too thickly nor too thinly upon the lands, but fo as to have
them conllantly, without being either too full or too defti-

tute of keep, no food being walled or flock injured in either

cafe, as there may be impropriety and lofs in having the
grounds too clofely, heavily, or hard flocked, as well as in

having them too thinly or lightly fupplied with animals

;

though hard or heavy flocking may be neceflary and ufeful
in particular cafes, circumftances, and lituations, and with
fome particular kinds of (lock. The difference, however,
between thefe two modes of flocking, has not yet been well
decided upon : for though fome farmers are of opinion, and
flrongly contend, that light ftocking is lefs hurtful to the
land than dole feeding, which renders it not fo productive,
by its not having fuch a length, or fo much herbage upon it

in the hot feafon, during the fummer months ; that a full

bite of pallurage is preferable, efpecially for fome forts of
flock, which do bell where there is a good portion of keep
upon the land ; that allowing the land to be well covered
with herbage in the fpriug feafon, it i.; ufeful in promoting its

growth in the fummer, and by keeping it from the effe&s
of the heat at that dry hot period ; that it admits of the
feeding of the graffes on thin poor lands, which renders them
more ftrong, and the land more productive of herbage ; and
that the animals, where there is a full bite on the land, more
quickly till themfelvcs, chew their cud more frequently, and,
of courfe, feed or fatten more expeditioufly : others, on
the contrary, equally contend, that it is well known there
are two modes of flocking which flarve the animals, efpe-

cially fome forts, as thofe of (lieep, which are thufe of flock-

ing/09 hard, and/ec lightly ; that in clofe flocking or feeding,

times and feafon* are to be confulted and fixed upon ; con-
tinual hard Hocking at fome periods may be injurious to the

increafe of the herbage of the land, as well as encourage
the growth of plants of the mofs kind, while occalionally

hard or clofe ftocking, and not ftocking at all, at fhort

intervals, will prove more beneficial ; that there is not fo

much wafte of food in clofe ftocking, as by under- ftocking,

and the lands are more regularly fed down ; that the young
fprouts or fhoots of grades are more nutrient, and more
powerful in fattening ftock, efpecially of fome forts, while

fhort than when long ; that where lands are fuffered, from
light ftocking, to become too luxuriant in their herbage in

the fpring feafon, feed-ftems are thrown up, to the injury

and mifchief of the fertility of them ; but where clofe-

flocked, and feed-ftems are prevented from rifing, there will

be a greater retention of vegetable matter in the foil for the

production of new fprouts and fhoots ; and that flock, efpe-

cially of fome forts, are not found to lie down and reft

themfelves more often in lands which have much keep, from
being lightly (locked, than in thole which are hard
(locked, and clofely fed down ; while they conllantly prefer

thofe parts which are in a clofe ftate of herbage, and become
fat more quickly on it than where there i? a great length of
coarfe rank herbage. In faft, the examination of the lands

of thofe who are the mofl llrcnuous for light ftocking, does

not
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not prove that their dock is in any way (uperior, or carried

on better, or fattened more quickly, than thofe in the fame

vicinity, who (lock clofor, or in a heavier manner.
In the bufinefs of flocking lands with live-llock, it confe-

quently feems, that their nature, quality, prefent Hate, and

different proportions of different forts, as well as the readi-

nefs of markets, and means of procuring and providing dif-

ferent forts of (lock, (hnuld be well and fully confidered :

—alfo the expences of carrying the bulinefs- on, and manage-
ment with refpedt to them in all ways, the loffes that are at-

tending the lands, and the advantages and difadvantages of

different feafons in regard to them. The plans and methods
of Hocking for different purpofes and feaions may thus be

properly determined upon and adjulted, elpecially where the

nature of (lock, and the land on which it is to be fed, are

fufficrently underllood. '

Stocking- Up, in Rural Economy, a term fignifying to

grub up or eradicate any thing, as trees, hedges, woods,

and other fuch fimilar matters. The work is mollly per-

formed by means of the fpade and mattock in different ways,

according to its nature.

Stocking JJland, in Geography, one of the Bahamas,
about 15 miles long and 3 broad. N. lat. 23 30'. W.
long. 76 20'.

STOCKINGS, the clothing of the leg and foot, which
immediately cover and fcreen them from the rigour of the

cold.

Anciently, the only (lockings in ufe were made of cloth,

or of milled fluffs fewed together; but fince the inven-

tion of knitting and weaving dockings of filk, wool, cot-

ton, thread, &c. the ufe of cloth (lockings is quite dif-

continued.

Mezerai fays that Henry II. of France was the firft who
wore filk. llockings at his filler's wedding to the duke of

Savoy, in 1559.
Dr. Howell, in his Hiftory of the World (vol. ii. p. 222.)

relates, that queen Elizabeth, in 1 561, was prefented

with a pair of black knit filk (lockings, by her (ilk-woman,

Mrs. Montague, and thenceforth (he never wore cloth ones

any more. The fame author adds, that king Henry VIII.
ordinarily wore cloth hofe, except there came from Spain,

by great chance, a pair of filk (lockings. His fon, king
Edward VI., was prefented with a pair of long Spanifh

filk (lockings by fir Thomas Grefham, and the prefent was
then much taken notice of. Hence it (hould feem, that the

invention of knit filk (lockings originally came from Spain.

How early the invention of knitting was taken up in

Spain does not appear ; but though it exifted there in the

time of Henry VIII., who died in 1547, yet it was not

pra&ifed in England till the third year of queen Elizabeth,

viz.. 1 $61.

Others relate, that one William Rider, an apprentice on
London bridge, feeing at the houfe of an Italian merchant
a pair of knit worded dockings, from Mantua, took the

hint, and made a pair exactly like them, which he prefented

to William, earl of Pembroke, and that they were the firll

of that kind wore in England, anno 1564. Anderfon's
Hid. Com. vol. i. p. 400.
The modern dockings, whether woven or knit, are a

kind of plexufes formed of an infinite number of little

knots, called Jlitches, loops, or mejhes, intermingled in one
another.

Stockings, Knit, are wrought with needles made of po-
lifhed iron, or brafs-wire, which interweave the threads,

and form the mefhes of which the docking confills.

This operation is called knitting, the invention of which

it is difficult to fix precifcly, though it has been ufually
attributed to the Scots, on this ground, that the firft works
of this kind came from Scotland. It is added, that it was
on this account, that the company of docking-knitters,
ellablilhed at Paris in 1527,100k for their patron St. Fiacre,
who is faid to have been the fon of a king of Scotland :

however, it is mod probable that the method of knitting

(lockings by wires, or needles, was firll brought from
Spain.

Stockings, Woven, are ordinarily very fine; they are
mauufaftured by the frame or machine, made chiefly of
iron, the drudture of which is exceedingly ingenious, but
alfo exceedingly complex ; fo that it is very difficult to
defcribe it well, by reafon of the diverfity and number of
its parts ; nor is it even conceived, without much difficulty,

when working before the face.

The Englifh and French have greatly conteded the ho-
nour of the invention of the docking-loom ; but the mat-
ter of faft, fays Mr. Chambers, after M- Savary, in his

Diftionary of Commerce, waving all national prejudices,

feems to be this, that it was a Frenchman who firft invented
this ufeful and iurprifing machine ; and who, finding fome
difficulties in procuring an exclufive privilege, which he re-

quired, to (ettle himfelf at Paris, went over into England,
where his machine was admired, and the workman rewarded
according to his merit.

The invention thus imparted to the Englifh, they became
fo jealous of it, that for a long time it was forbidden, un-
der pain of death, to carry any of the machines out of the
ifland, or communicate a model of them to foreigners. But
as it was a Frenchman who firll enriched our nation with
it, fo a Frenchman fird carried it abroad ; and, by an ex-

traordinary effort of memory and imagination, made a
loom at Paris, on the idea he had formed of it in a voyage
he had made to England. This loom, fird fet up in the

year 1656, has ferved for the model of all thofe fince made
in France, Holland, &c.

But this account of the original inventor of the (locking-

frame feems to be erroneous, as it is now generally acknow-
ledged, that it was invented in the reign of queen Elizabeth,

in 1589, by William Lee, M. A. of St. John's college, in

Cambridge, a native of Woodborough, near Nottingham.
It is faid that this gentleman was expelled the univerlity

for marrying contrary to the datutes of the college. Being
thus rejefted, and ignorant of any other means of fubfitlence,

he was reduced to the neceffity of living upon what his

wife could earn by knitting of dockings, which gave a

(pur to his invention; and by curioully obferving the work-
ing of the needles in knitting, he formed in his mind the

model of the frame which has proved of fuch Angular ad-

vantage to that branch of our manufactures. See London
Magazine, vol. iv. p. 337.

Soon after Mr. Lee had completed the frame, he applied

to queen Elizabeth for protection and encouragement, but
his petition was rejefted. Defpairing of fuccefs at home,
he went to France, under a promife of being patronized and
recompenfed by Henry IV. and, with nine of his fervants,

fettled at Roan in Normandy. But by the (udden murder of

the French monarch, Mr. Lee was difappointed of the reward

which he had reafon to expeft, and died of a broken heart at

Paris. After his death, feven of his workmen returned with

their frames to England, and in conjunction with one
Adon, who had been apprenticed to Mr. Lee, and who
had made fome improvements in his mailer's invention, laid

the foundation of this manufacture in England.

In the fpace of fifty years the art was fo improved, and

the
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tbc number of workmen fo much increafed, that they pe-

titioned the Protector to conflitute them a body corporate,

but their requed wa« refufcd. King; Charles II. in 1663,

granted them a charter, extending their jurifdiclion to ten

miles round London. Sec COMPANY.
Such is the account given of this invention by Dr. Deer-

ing in his Hid. of Nottingham, p. 100, who has alfo de-

fcribed the ftocking-frame, and exhibited feveral figures of

this machine, and of the numerous part? of which it confids.

The frame-work knitters or llocking-weavers hall is

fituated i!i Rcd-Crofs ilrcet. They were incorporated 19th

An gull, 166.;.

In this hall is the portrait of the author of this ingenious

art, pointing to one of t he iron frames, and difcourling with

a woman who is knitting with needles and her fingers.

Thefe words are on the picture: " In the year 1589, the

ingenious William Lee, A.M. of St. John's college, Cam-
bridge, devifed this profitable art for llockings, (but being

defplfed went to France,) yet of iron to himieif, but to ua

and to others of gold, in memory of whom this is here

painted " Hanoi's View of London, vol. ii. 605.

Yet Dr. Howell, in his Hiftory of the World (vol. ii.

p. 222.), makes thi- invention eleven years later, -viz. anno

1600 ; and adds, that Mr. Lee not only taught this art in

England and France, but his fervants did the lame in Spain,

Venice, and in Ireland.

Mr. Lee's invention was made about twenty-eight years

after we had firlt learned from Spain the method of knit-

ting ftockings by wires and needles; it has proved a very

confide'able benefit to the docking manufacture, by enabling

England to export vaft quantities of lilk dockings to Italy,

Sec. where, it feems, fays Anderfon (Hill. Com. vol. i.

p. 435.) by fir Jolhua Child's excellent Difcourfes on

Trade, firlt publifhcd in 1670, they had not then got the

ufe of the lkocking-frame, though not much lefs than one

hundred years after its invention.

A late writer in the Bibliotheca Topographia Britannica,

N D
7, fays that Mr. Lee, after fome years' reiidence in

France, received an invitation to return to England, which

he accepted, and that thus the art of frame-work knitting

become famous in this country. This account of the in-

vention, he adds, is molt generally received, though it has

alfo been attributed to a Mr. Robinfon, curate of Thur-

cafton, in Leicetterfhire. The firlt frame, we are told, was

brought into Hinckley, in Leicelterfhire, before the year

1640, by William Iliffe; and now the manufacture of this

town is fo extenfive, that a larger quantity of hofe, of low

price, in cotton, thread, and worited, is fuppofed to be

made there, than in any town in England. The manufac-

ture has fince employed about two thoufand five hundred

and eighty-five working people ; the number of frames has

been computed at about one thoufand, and there have

been alfo about two hundred in the neighbouring villages.

The towns of Leiceller, Loughborough, Nottingham, and

Derbv, with the villages in their dependencies, are the prin-

cipal feats of the llocKing manufacture in England.

About the year 1756, Mcil'rs. Jedidiah Strut and Wil-

liam Woollatt, of Derby, invented a machine, by which,

when annexed to the Itocking-frame, the turned ribbed

Hockings are made the fame with thofe made upon the

common knitting-pins : this is known by the name of the

Derby rib. Thefe, together with the manner of making
the open-work mills, in imitation of the French mills, a

curious fort of lace for cap?, aprons, and handkerchiefs, as

well as a great variety of figured goods for waillcoats, &c.
have fprung from the fame machine, and form a confider-

able additional branch of the dockir,'trade.

STOCK.FN(J-/Vi;mr, a mod ingenious machine for weav-
ing or knitting ol llockings. To comprehend the action

of this machine, which is extremely complicated, it is full

neceilary to have a perfect idea of the nature of the fabric

which is produced by it : this is totally dillindt from cloth

woven by a loom, as the flighted infpection will (hew; for

inllead of having two dlllinct fyltems of threads, like thi

warp and the well, which are woven together, by eroding

each other at right angles, the whole piece is compofed of a

hnglc thread, united or looped together in a peculiar manner,
which is called docking-ditch, and fometimes chain-work.

This is bell explained by the view in/yj. 1. Plate Siociing-

frame. A finglc thread is formed into a number of loops

or waves, by arranging it over a number of parallel

needles, as (hewn at R : thefe are retained or kept in the

form of loops or waves, by being drawn or looped through

fimilar loops or waves formed by the thread of the prcced

ing courfe of the work, S. The fabric thus formed by the

union of a number of loops is eafily unravelled, becaule the

(lability of the whole piece depends upon the ultimate falten-

ing of the firlt end of the thread; and if this is undone, the

loops formed by that end will open, and rtleafe the fubfe-

qucnt loops one at a time, until the whole is unravelled, and
drawn out into the fingle thread from which it was made.
In the fame manner, if the thread in a flocking piece fails or

breaks at any part, or drops a ditch, a; it ia called, it im-

mediately produces a hole, and the extent! on of the hole can

only be prevented by fattening the end. It mould be ob-

ferved, that there are many different fabrics of docking-
ditch for various kinds of ornamental hofiery, and as each

requires a different kind of frame or machine to produce it,

we fhould greatly exceed our limits to enter into a detailed

defenption of them all. That fpecies which we have repre-

iented in_/Fj. 1. is the common docking-ditch ufed for plain

holiery, and is formed by the machine called the common
ftocking-frame, which is the ground-work of all the others.

Fig. 2. is a pcrfpective view of a common docking-frame,

exhibiting as many of its parts as can be feen in a general view.

The bails is a wooden frame, confiding of four pillars N, and

various crofs-pieces, called rafters : the two uppermolt, M, are

called caps: upon the top of thefe the fmall parts of the ma-
chine are fituated, being fullained in a frame of wrought iron.

The pieces which compofe the iron frame are two lole-bars

iv, whiah are fcrewed down upon the wooden caps M, and at

the ends have joints, g , to fupport the preffer-bows G, G, of

which we (hall foon have occafion to (peak. At the back
arc two vertical llandards, V, called the back flandards, which
fupport the axis T. Thefe llandards are united by back
crols-bars, which are clearly feen in the figure near V.
There are likewife two front llandards W, erected from the

fole bars iv, iv.

To give motion to this machine, the workman feats him-

felf before it, upon a board or feat A, and puts the dif-

fefent pans of the machine in motion by his hands and feet:

he applies his feet upon two treadli B, C, which have cords,

b, c, afcending from them, and palling in oppofite directions

round a barrel or wheel, upon the axis of which is a large

wheel, D, called the flur-wheel. By alternately prefling down
one treadle, and allowing the other to rife, he can turn this

wheel round m either direction at pleafure. The object of

this movement will be defcribed hereafter. There is like-

wife a third treadie, E, upon which he predes his foot, when
hewifhes to bring down what is called thepreffer-bar, marked
F, the ufe of which will be afterwards explained. This
bar is attached to two arms or levers G, which are move-
able round the fixed centre pins or joints g. The ends of the

levers are of a curved form ; hence the pieces G arc called

the
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the preffer-bows. The connection with the treadle E is by a

firing or wire e, which afcends behind the machine, and is

attached to the crofs-bar H, which is extended trom one of

the preffer-b >ws to the other, and is cranked down, to avoid

fuch parts of the machine as it would otherwise intercept in

its motion. Tlie return of the prefl'er and middle treadle, E,

is produced by the re-aCtion of the wooden tpring I, which

draws it up with two firings'; but in fome frames a counter-

weight is ufed inltead of the fpring.

The weaver produce? all the other movements by his

hands: for this purpole, he applies them to the ends

K, K, of the hand-bar, and he can then very conveniently

prefs his thumbs upon the thumb-plates L, L. By drawing

forward or lifting up the hand-bar K, and at the fame time

preffing upon the thumb plates L, or relieving them, he gives

the requilite motions to what is called the frame of Tinkers, or

fimply the frame, becaufe it contains the principal works of

the machine. The thread of which the ftocking is to be

made is kept upon a bobbin M, (tuck upon a pin in the

front upright, N, of the frame, and the thread from this is

carried upon the needles ; and when it is woven into the

flocking piece by the aCtion of the needles and tinkers, the

piece hangs down at S, and is received upon a fmall roller

fixed in an iron frame p, called the web, which is made iuf-

ficiently heavy to ftretch the piece to a moderate tenfion.

As an introduction to a defcription of the whole machine, it

will be proper to give the reader an idea of thofe parts which

operate upon the thread, and of the motions which are

given to them to produce the loops or mefhes. Thefe parts

are the needle6, the frame of finkers, and the prefTer-bar: the

needles are ftationary, the reft moveable.

Fig. i. reprefents what are called the needles : thefe are

made of iron-wire, of the fhape reprefented, and are hooked
or barbed at the ends, the returned points of the hooks or

barbs being made very delicate. There is a fmall cavity or

groove punched or funk in the ftem of the needle, imme-

diately beneath the barb, of fufficient depth to receive

the point, when an adequate prefture is applied upon the

hook to bend the barb down. The barb then becomes a

clofed eye ; and if a thread is looped over the wire or ftem

of the needle, and drawn forwards while the barb is thus

clofed, it will draw over the barb of the needle, and come
off at the end of it : but if the thread is drawn forwards

whilft the barb is open, it will be caught under the hook,

and be thus detained, as fhewn at R. This circumftance

muft be particularly attended to, as the principal action

of the machine depends upon it. The depreflion of the

barbs of the needles is produced by the edge of the

preffer-bar F, which is extended horizontally over the whole
length of the needles, and actuated by preffing the foot on
the middle treadle, as before explained.

Between every two adjacent needles, i, i, a thin plate of
fteel, 2,3, is placed : thefe plates are called finkers; they

are formed to a particular fhape (as fhewn in Jig. 4.),
and are capable of being elevated or depreffed, and alfo of

being drawn backwards or forwards between the needles.

Thefe motions are given by the hands of the weaver, as the

hand-bar K, which he holds, is part of the frame containing

the jacks and finkers. The finker-frame confilts of the hand-

bar K K (Jig. 2 or 4.), extending acrofs it at the bottom
;

the hanging cheeks O, O, which form the upright fides of

the frame; and the upper bar P, which is called the finker-

bar, becaufe the finkers are fixed to it, being united feve-

ral together in pieces of lead each an inch wide, which are

caft round the ends of the finkers, and fattened by fcrews

to the bar P.

To allow the frame of finkers to have the motions of

which we have fpoken, it is fufpended by joints at the top
of the hanging-cheeks, called the top joints : thtfe joints

are formed at the end*, of the top arms, Q, Q, which are

two horizontal levers fixed to an axi6 T, called the fpindle-

bar: the extremities of this turn on pivots, fupported by the

upper endi of iron uprights V, called the back ftandards.

By the motion of the fpindle-bar upon its centres, the
frame of finkers can rife and fall, and the quantity of this

motion is limited by ttop-fcrews applied to the vertical

ftandards W. To draw the finkers forward between the

needles, the finker-frame can be inclined upon the top
joints of the hanging-cheeks, by drawing forwards the hand-
bar K. From the middle of the fpindle-bar, T, a fhort

lever projects, which is borne upwards by a fpring, Y,
called the main-fpring : this is fupported by a piece which
projeCts from the fixed crofs-bar of the frame, and is of
fufficient force to bear the frame of finkers upward, and
give the top arms, Q, Q, a tendency to reft always againft

the upper ttop-fcrews, X, of the ftandards W.
The hooked part or nips f {Jig. 4.) of the finkers, are

for the purpofe of forming loops in the thread between the

needles. To effeCt this, the nips,/, of the jacks and finkers

are raifed above the level of the needles, as in Jig. 4, and
the thread is extended acrofs all the needles, immediately be-

neath the nips. If then the jacks and finkers are all preffed

down between the needles, it is evident that the nips of the

finkers muft carry the thread down before them, and form
it into loops hanging down between each needle, as fhewn
at X. This, then, is the principal office of the finkers : but
to perform the operation of finking in the manner now de-

fcribed, by deprefiing the whole number at once, would not

be practicable ; becaufe, as a greater length of thread is

required when it is depreffed into loops, than when it lies

ftraight acrofs the needles, it would require to draw the

thread all at once from the bobbin M (Jig. 2.), in fufficient

quantity to make up the difference ; to do which, the thread

mutt Aide or draw beneath between the nips and the needles,

which it could not do, on account of the friCtion.

The contrivance to render this depreffion or looping down
of the thread between each needle practicable is very in-

genious. The row of finkers fhewn in Jig. 4. is compofed
of two kinds, called jack-finkers and lead-finkers, which
are very different in their movements, although we have hi-

therto fpoken of them as one. The lead-finkers are all

thofe of which we have fpoken as being fattened to one bar

P, called the finker-bar, which is part of the finker-frame,

and which the workman moves by his hands : on this account,

the lead-finkers all move together ; they are one half of the

whole number, and are difpofed between every other needle,

fo that the fpace between each lead-finker has two needles

in it. The jack-finkers are made of the fame form as the

lead-finkers, one being placed between each of the two
needles contained between every lead-finker ; therefore the

lead-finkers and jack-finkers are difpofed alternately to form

a row, and a needle is placed in every fpace in the whole
row. Each jack-finker is fupported by a fmall lever, h i,

(Jg.$.) called a jack, freely movable on a centre-pin;

the oppofite end /', or tail of each jack, is prefled by a

fpring i, which has a notch or indentation at a particular

place; and when the jack-fii ker is elevated, fo that its nip,_/i

is above the level of the needles 1, ready to receive the thread,

the end of the tail, i, is received in the notch of the fpring i,

which retains it in that pofition ; but at the fame time a flight

force applied beneath the tail, i, of the jack to lift it up will

deprefs the nip,/, of the jack-finker, 3, between the needles.

It is to be underltood, that all the jacks, /' h, are arranged in a

row, and move upon one wire, which it a common centre of

motion

;
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motion ; but the motion is given to them one at a time, be-

ginning at one end of the row, and proceeding one by one

to the other. To effect this a Itraight iron bar, or ruler /,

called the flur-bar, is extended beneath all the jacks, and

upon this a piece of metal, m, called the lltir, travels, with

rollers to reduce the friftion: it is drawn by a line extended

from each fide, and condu&cd over a pulley n, at each end

of the bar/, to be carried round the flur-wheel 1), jig- 2.

We have before explained how an alternate motion is given

to thil wheel, b) the action of the two feet upon the two
treadles B, C : it if plain by this conne&ion, that the ilur, m,

can be made to travel from one end of the flur-bar, /, to the

other, and in fo doing, that it will elevate the tails, i, of all

the jacks, /', h, beneath which it pallet, and produce a cor-

refponding deprefiion of the jack-finkers, 3, between the

needles. After the flur has paffed, the jacks retain the pofi-

tion given to them by the prelfure of the fprings i.

The operation of linking or forming the loops between

the needles is thus conducted : the nips of all the Tinkers

are raifed above the needles, as in^. 4; the thread is then

extended lightly acrofs the Items of the needles, beneath the

nipsy*. By prelling on one of the treadles, B or C, the flur-

wheel D is made to turn round, and this, by the flur-!ine,

draws the flur, m, from one end of the flur-bar, /, to the other.

In its paffage it encounters the tails, /', of the jack, and lifts

them up one by one, which at the fame time depreffes the

correfponding jack-finker 3 ; and its nip,y, links the thread

between the needles, and forms a loop. As thefe loops are

formed fucceflively, the thread draws eafily beneath the nip

to produce each Angle loop, and the workman allows the

threads to draw off from the bobbin, M, through his

fingers, as fait as it is required. When all the jack-finkers

are depreffed, a loop of the thread will be formed between
every other pair of needles. The workman then depreffes

the lead-linkers, 4, by pulling down the hand-bar K, and
their nips carry down the thread between the remaining

needles in loops, in the intermediate fpaces between the for-

mer loops : in doing this, he caufes the jack-finkers, 4, to

rife up, as much as he depreffes the lead-finkers 3 ; becaufe it

fliould have been mentioned before, that the firlt loops formed
by the jack-finkers were double the depth intended, although
only half the number: by this means they contained the

proper quantity of thread to form the whole number of
loops ; viz. one between every two adjacent needles.

The jack-finkers are caufed to rife up by means of the
locker-bar, p, extending over all their tails i. Each end of
this bar is fcrewed to a lever, g, called a locker, which
moves upon the fame centre as the jacks, and the front ends
of thefe levers are made with inclined ends, fo as to be
lifted up by wedges fixed at the back of the thumb-plates,

L, which move on joints fixed to the finker-bar, and hang
down in a convenient fituation to be acted upon by the
thumbs of each hand, when holding the ends of the hand-
bar K. The weaver, therefore, preffes back the two thumb-
plates L, at the fame time that he depreffes the hand-bar, K,
of the frame containing the lead-finkers ; by which means he
produces the alcent of the jack-finkers, in an equal degree to

the defcent of the lead-finkers, until the nips of the two ar-

range exaftly in one line, which pofition is determined by pro-

per ltops attached to the finker-frame. By this means, a com-
plete row of loops is formed, one loop between each needle.

Thefe loops are now to be carried backwards upon the

needles, into the pofition of S, jig. I, fo a* to occupy the

arch or opening, /, of the Tinkers, which open part is made
purpofely to admit the loops laft made to remain upon the

Items of the needles, quite detached from the action of the
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finkcrs, which arc at liberty to form a new courle ol
I

by the nips, f, of their points /.

If we fuppofe the frame has been before at work, the
loop3 lalt formed, which hang upon the flemsof the needles,
will not be a fingle thread, but the loops at the upper part
of the work S, jig. t : it is only when the frame firlt begins
to work that the loops will be a detached thread, as we
have jult defcribed.

But it remains to Ihew how the loops are put back
upon the needles : this is done by merely lifting up the
hand-bar K, till the points, /, of the finkers rife above the
needles : the hand-bar is then drawn forwards a little, to

advance the finkers fo much, that the points /, which were
behind the loops of thread upon the needles, will now come
before them, and then the hands are depreffed, to infert the

points, /, between the needles again before the threads ; and
by pulhing back the hand-bar, the points, /, carry back
the work upon the Items of the needles, fo that it will be
fituated in the arch, or opening, s, of the finkers.

When the finkers advance or recede, they mult all move
together both the lead-finkers and jack-finkers, as if they
were one. It is clear that there is no impediment to the
moving forwards of the lead-finkers, becaufe they are at

liberty to incline or fwing forwards upon the joints at the

tops of the hanging-cheeks, O, O, which fufpend the frame
containing them : but for the jack-finkers to advance at the

fame time, it is neceffary to bring forward the jacks, and
their centre of motion, together with the fprings and flur-

bar. To admit of this motion, all thofe parts are framed
upon a llrong bar called the camel ; and upon this is placed

four wheels, which run upon the fole-bars, fo as to become
a carriage. To communicate motion to this carriage, a link

is jointed to a piece at each end, marked r,jig. 2 or 4, which
is fcrewed to the linker-bar P, jult within the thumb-
plates L. Thefe links are jointed at the other ends to the

common centre of motion of the jacks. The joints of the

pieces, r, are fo adjulted, that they will exactly line with
the joints which unite the jacks and jack-finkers together ;

and the links are the fame length between the centres as the

jacks, for which reaf >n they are called half-jacks.

By means of this connection, the carriage, with all its

appendages, viz. the jacks, with their fprings and the flur-

bar, are drawn forwards at the fame time that the finker-

frame is drawn forwards, by pulling the hand-bar K K ; or,

by a contrary movement, the loops of threads which were

lalt formed upon the needles, will be carried back from the

hooks or beards of the needles upon their Items, as fhewn at

S,Jig. 1, fo as to be in the arch, s, of the finkers, as before

defcribed.

The firlt row of loops being thus difpofed of, the frame

of finkers is reftorcd to its former pofition, and a fecond

row is formed upon the Items of the needles by a repe-

tition of the fame procefs, viz. extending the thread acrofs

the needles beneath the nips, f, of the finkers ; moving the

flur by the two outfide treadles B, C, which deprelles all

the jack-finkers, and makes a loop of double depth between

every other pair of needles : this is called drawing the

jacks : next prefling on the thumb-plates L, and depreffing

the hand-bar, K, at the fame time, which elevates the jack-

finkers, and deprelles the lead-finkers by one movement,

and produces a loop of thread between every two adjacent

needles. Another complete row of loops is now formed

upon the ftemt. of the needles ; and this row is to be

brought forwards, fo as to be under the beards or hooks of

the needle , in the manner fhewn by R,j£f- I. This is

produced by limply drawing forwards the hand-bar K,
F f which
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which advances all the Tinkers together, and their points, /,

pulh forwards the thread till it comes into the beards, and

thefe prevent it from coming <>11 the needles.

The next operation is lifting up the hand-bar ami frame

of finkera as much as will raife their points, /, quite clear

up above the needles between which they were lituatcd, and

applying the foot on the upper treadle E, to bring down

the prefiing-bar, F, upon the beards of the needles, to dole

them up, and while fo clofed, they hold the loops of thread

at R, as if they were looped through the eyes of as many

needles. The upper loops of the works which are at S,

jig. i, upon the Items of the needles, in the arch, s, of the

Tinkers, are next brought forward upon the needles, by draw-

ing forwards the frame of linkers ; but in advancing thefe

loops, draw over the clofed beards of the needles, and coufe-

quently over the lail-formed hoops, which remain under

the beards, in the pofition fhewn at R, fg. I ; or. in other

words, the loops lad formed, and relling under the beards

at R,jig. i j are drawn through the loops of the upper or

laft courfe of the finifhed work which remained upon the

ftems of the needles, as reprefented at S. By this means,

the loops of what was the upper or laft courfe of the finifh-

ed work, become fecured from opening or unravelling, and

the loops under the beards now become the laft or upper

courfe of the work, and are preferved from unravelling by
the needles, one of which partes through each loop ; and

thefe loops will not be drawn off from the needles until

there is another row of loops prepared, and referved under

the beards of the needles, ready to be drawn through them.

When the piece of work is finifhed, and taken off from the

frame, the laft made row of loops mult be fecured by running

a thread through them, or other means, or they would draw

through the preceding loops, and releafe them, which in

like manner would releafe their predeceffors, and fo the

whole piece would unravel.

The motion of the frame of Tinkers, which produces the ad-

vance of the Ankers towards the points of the needles, or

their recefiion towards the ftem, takes place upon the centres,

called the top joints o o, and the wheels of the carriage, as

before mentioned. The quantity of motion is limited by a

piece, Jig. 7, called the arch, which is fixed fait againlt the in-

lide of the wood-frame N.jig. 2 : a part of the hanging-cheeks

0,0,of the frame of finkersdefcends with a projecting part to

a<ft round this arch, which, at the fame time that it limits the

quantity of motion, prevents the motion being made, except

in a proper fucceffion, to produce the effects before defcribed.

Thus, when the hook is beneath the arch, the points, /, of

the finkers will be beneath the level of the needles, and then

the frame of finkers cannot be raifed up without firft moving
the lower part of the frame either forwards or backwards.
In the fame manner, when the hook is above the arch, the

finkers cannot be deprefled till they are moved. When the

thread is firft extended acrofs the needles, in order to be funk
into loops, the frame is faid to be over the arch, that is, the

hook is at the back, or on the farther fide of the arch, and
by applying thereto, the finkers are guided in their finking,

that is, when they defcend, they deprefs the thread to form
the loop. When this finking has taken place, the finker-frame

will be at its loweft pofition, and the top arms, Q, will reft

upon the lower ftop-fcrew of the rtandards W. When the

finkers are brought forwards, to draw the loops from the

ftems of the needles into their beards or points, the hook of
the frame moves along the under fide of the arch, and this

prevents the points lifting up, while the lower ftop prevents

them from finking down : but when the finkers are brought
fufficiently forwards, the frame is lifted or thrown up by the

main-lpring, the hook following the curvature of the arch,
until tli.- points arc completely above the needle6, or the
frame lias reached the upper ftop. The finkers are then
brought forwards upon their centre of motion, wlnl u

prefler is drawn down to clofe tin- beards of the needles and
draw the loops over them; in doing which, the hook quit

the arch, and the frame comes forwards without any guide,
the fame being unueceflary, becaufe the elevation of the
linkers is determined by the upper Hop, againlt which thi

frame riles by the actum ot its main-fpring ; and the proper
degree for the advance of the linkers is determined by the

drawing forwards of the frame with lufficient force to draw
the loops of the work tight : this force the workman mull
regulate by habit, fo as make his work clofe.

In returning the frame of finkers, in order to put back the

work upon the ftems of the needles, fo as to be out of the

way while a new row of loops is made, the hook, 9, mult
be carried back beneath the arch, which will keep down the

points of the linkers, lo as to prevent them from riling above
the needles, as they would then quit the work they are in-

tended to drive back upon the needies.

By the operation which we have defcribed, one courfe of
the work is formed ; but, to render it more clear, we will

continue the delcription, in a few word*, of the working of
another courfe. Preparatory to working it, the loops of the

lall courfe of the work, and by which the uurk is fuf-

pended from the needles, mult be pufhed back upon the

ftems of the needles to the pofition S,Jig. 1, fo as to come
into the arched or open part s,jig. 4, of the finkers : this is

done by depreffing the finkers low enough for their point, /,

to enter between the needles, and then pufhing back the

hand-bar and frame of the linkers to carry back the work
upon the ftems of the needles. This is the fituation in which
we fuppofe the frame, when the operation commences ; and
the frame is over the arch.

The firft movement is the gathering of thread. The
thread laid over is lightly extended acrofs the needles,

beneath the nips, f, of the finkers ; and by preffing the

flur-treadle B C, the jack-finkers are depreffed one by
one, fo as to form double loops. This is called drawing
the jacks.

The fecond movement is finking. This is done by draw-
ing down the hand-bar K, and bearing upon the thumb-
plates, L, at the fame time : the whole row of lead-finkers

is thus, depreffed, whilft the jack-finkers rife, and the thread

is carried down into a loop between every two needles.

The third movement is to bring the frame forwards under
the arch. This is done by drawing the hand-bar forwards,

and the row of loops juit made is brought under the beards

of the needles.

The fourth movement is to bring the work forwards from
the item of the needles. To do this, the finker-frame is lifted

up, by elevating the hand-bar K, fo that the point, t, of the

finkers will be quite drawn out above the needles ; and in

this fituation, the hand-bar and finker-frame being brought
forwards, the breaft or curved part of the arch, s, of the

Tinker will bring forwards the piece of work which hangs

upon the ftems of the needles, by its loops laft made.

The fifth movement is doling the work, or drawing the

loops laft made, through the finifhed loops of the work.

The preffer-treadle E, being borne upon at the fame mo-
ment, will bring down the preffer, and it will bear upon
the beards, and clofe them, while the loops are drawn for-

wards ; confequently the loops of the old work will be
drawn over the beards, and quite off from the needles : this

draws the loops thereof over the loops laft made, which re-

II main
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main in the beards of the needles. To draw the work tight,

the hand-bar, K. is drawn forwards two or three "times with

a flight jerk, fo as to extend .ill the [oops to their fullett

quantity, and make- the loops of the work iiniti- clqfely.

courfe is now timlhed; but as a preparati

making another courfe, the work mull be carried back upon
the Items of tin.- needles into the Gtuation of S, Jig. i. This
is the Gxth and laft movemei i. To put back work, the

frame is pulled down to bring the points of the linkers

below the level of the needles ; and in this polition, by
preffing hack the hand-bar, and all the linkers together,

the points, /, wdl enter between the ends of the 11 edles

and carry hack the loop; of the work upon the Hems of the

!cs, where it will remain in the arches of the linkers, fo

as to be detached from them, and out of the way, while a

new fet of loops is formed bv the nips of th f the

Tinkers ; and then the loops of the old work are to be drawn
over thofe laft made.

The movements are then repeal d: tftj gathering the

thread upon the needles, and depreffing it into large loops

between every two needles, by the motion of the flur;

2d, finking, to make the loops between all the needles :

3d, bringing the thread under the beards of the needles
;

41I1, bringing the work forwards from the Hems of the

needles towards the beards
;
5th, clofing the beards by the

preffure of the prefTer-bar, and drawing the work over the

beards ; and, 6th, putting the work back on the needles,

ready for working another courfe.

The operation of the machine proceeds in the manner
defcribed ; and as faft as the courfes are completed, the

work defcends lower, and hangs down in a web from the

needles. When the piece is of a conliderable length, it is

rolled upon a roller, in an iron frame p, called the web,
and the weight of the frame is fufnVient to keep the piece

to a proper tenfion. The roller in the web can be turned

round occafionally to wind up the piece, and is retained

by a ratchet-wheel and click.

Having given an idea of the manner of the operation

of this curious machine, it only remains to explain the

adjuftments with which it is provided, in order to make it

work c rreetlv.

The finenefs of the work depends on the number of
loops which the thread will make in any given length, and
this will be equal to the number of needles and Tinkers

in the fame fpace. The number of needles in an inch is

called the gauge of the frame, and they vary from 15 to 40,
winch latter are ufed for the finelt 'dockings. The gauge
of a frame cannot be altered when it is once made, and
the work which it will produce mull always be of the

fame degree of finenefs, although it may be made a little

more denfe or more flight by drawing the loops very clofe,

or by allowing a greater quantity of thread, and making the
loops longer. This circumftance "ill evidently depend upon
the depth to which the nips of the linkers defcend between
the needles, when they carry down the thread into loops.

To regulate this depth, the needle-bar, or that piece which
fuftains the leads containing the row of needles, is made to

rife or fall a flight quantity, by means of two long adjull-

ing fcrews, the heads of which are made with notches, and
fpnngs fell into them to keep the fcrews from turning
back: thefe heads are called the ftar, and the notches nicks:

one is marked 9, in Jigs. 2 and 3.

The motion allowed to the frame of Tinkers is limited, as

before-mentioned, by (lops projecting from the two up-
right ftandards,W; and through thefe Hops, ilop-fcrews, .r,

are fitted, to regulate the degree of afcent and defcent.

The main-fpring, y, is made of iufficient (trengtli to lift the

STO
weight of the frame of Tinkers, and make them always rife

up a-, high as the upper (lop C t v> a w ill permit.

The manner oi making different parti ol the (locking,
frame is worthy ol notii . T iron-
wire, ol .

1
onj

quality, as. that which is liable to fplit or fplinter, either in
filing, punching, or bending, is totally unlit for the pur-
pofe. The win ths, and annealed 01 foftenediu
a box of charcoal, in wh e heated ton , and
fuffered to cool gradually. The needles at ' next

j
...

with the fmall cavity which is necelt'ary to receive the point
of the beard: this is done by a I'm. pie fcrew-prefs. The
point of the net die is next formed by the file and burnifher,
and the hooks ;irc then bent to form the barb: next the
1 eedles are flattened, each « it li a blow of the hammer. ' To
fallen thefe needles together, and fix them in the machine,
they are placed parallel to each other in a mould or frame,
and tin or pewter poured into the mould, round the flattened
ends of the Hems. The piece of lead or pewter is juil an
inch in width, and the number of needles which it will con-
tain, gives the denomination to the gauge of the frame.
Thefe leads of needles are falfened to the needle-bar by a
fcrew through each. The lead-Tinkers are made of Heel-
plate^, which are put together by calling lead round them
at the upper ends, in the lame manner as the needles. The
rack or piece, which contains the centre of the jacks, is called

the comb, becaufc it is compofed of a number of fmall
plates, fixed into a bar by cafting them with lead or tin.

The (locking-frame has undergone very few alterations

Tince its firft invention, a circumllance highly creditable to
the genius of the inventor. A Hocking-frame for weaving
the tartan plaid hofe which is worn in Scotland, is defcribed
in the Society of Arts Tranfattions, vol. xxix. p. 84 : it

contains fome additions invented by Mr. John Robertfon.
STOCKKIGT, in Geography, a town of Saxony, in the

Vogtland
; 3 miles S.E. of Plauen. — Alio, a town of

the duchy of Wurzburg
; 3 miles S. of Konigfhofen in

der Grab'feld.

STOCKPORT, anciently written Stolepcrte and Sloe-

port, a town in the hundred and deanery of Macclesfield,

is fcatcd 175 miles from London, on the banks of the
river Merfey, partly in Chefhire and partly in Lanca-
shire. The part of the town in the latter county is

called Heaton-Norris, and is united to the Chefhire part by
abridge. In 18 11 it confided of 859 houfes, and 5232
inhabitants; whilll the remaining portion of Stockport con-
tained 3326 houfes, and 1 7, 545- inhabitants. The popula-
tion of the town and its neighbourhood is chiefly employed
in various branches of the cotton manufa&urc. According
to Meilr . Lyfons's ftatement in 1810, there were then 25
factories for cotton good , one (ilk-mill, and feveral ella-

blifhments for the making of muffins. Theparifh of Stock-
port contains fourteen town (hips, viz. Stockport, Bramhall,

ton, Dill v, Dncki: field, Etchells or

Stockport-Etchells, Hyde, Marple, Norbury, Olferton,

Romiley, Torkington, and Wernith. Thefe are all popu-
lous, and appear chiefly to have been parts of baronies and

manors; and there yet remains in fome of them, armorial or

architectural relicks of their antiquity.

In the time of Edward I. Robert de Stokeport, earl of

Chefter, made Stockport a free borough. In 1260 he alfo

obtained a grant of a market, and an annual fair : at prcfent

there are four of the latter, and the former continues Friday

and Saturday. Although there be no charter extant, yet a

mayor is annually elected, or rather nominated, at the lord

of the manor's court. Soon after the Norman conqueft,

the manor of Stockport belonged to the De La Spencers ;

Ff 2 it
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it is now the property of lord Vifeount Bulkeley, in right

of his lady. In the year 1 173, the callle >.t this place was

held by Geoffrey de Coftentine againft king Henry II. It

afterwards belonged to the StockportS, and fubfequently

to the earls of Warren ; but the whole has been long

lince demolifhed. During the civil wars in Charles I.'s

reign, Stockport was garrifoned by the parliament's army,

and wai conlidered an important poit. In May, 1644, prince

Rupert appeared before it with his army ; the garrifon, to

the number of 3000, drew out to oppoie him, but were re-

pulfed, and the town taken. In 1 745, Stockport bridge was

blown up, to prevent the retreat of the rebels after their

advance to Derby.
The places of religious worlhip at Stockport are, the

parifh-church of St. Mary, which, from the flyle of its

architecture, appears to have been erefted about the 14th

century ; the chapel of St. Peter, built and endowed,

in 1768, by William Wright, efq. ; a meeting-houfe for

Prefbyterians ; another for Quakers ; and feveral for Me-
thodilts. Near the town is a chapel for Roman Catholics,

many perfons of that perfuafion, emigrated from Ireland,

being refident here. The chief public inftitutions are, a

free-fchool, founded, in 1487, by fir Edmund Shaw; an

alms-houfe, endowed, in 1683, by Edward Warren, efq.
;

a difpenfary, on a very enlarged plan, eflablifhed in 1792 ;

and feveral Sunday fchools, inflituted in 17 14; one of which,

condufted chiefly by the Methodilts, is fupported on fuch

an extenfive fcale, that three thoufand children are now
educated in it wholly by gratuitous teachers ; a large fchool-

houfe was ere&ed by fubfeription in 1805.— Lyfons's

Magna Britannia, Chefhire, 4to. 1810. Beauties of Eng-
land and Wales, vol. ii. 8vo. by J. Britton and E. W.
Brayley.

Stockport, a town, or rather village, of America, in the

ftate of Pennfylvania, and county of Northampton, on the

W. fide of the Popaxtunk branch of Delaware river

;

from which is a portage of about 18 miles to Harmony, on

the E. branch of the Sufquehannah river.

STOCKS, in Gardening, fuch young trees as are raifed

from feed, fuckers, layers, or cuttings, and deiigned for

the reception of grafts and buds of other trees, to continue

them the fame and become trees in every refpeft like the

parent trees from which they were taken. Stocks for gene-

ral ufe are proper when from the fize of a good large goofe-

quiil to half an inch, or not more than an inch thick in

the part where the graft, &c. is to be inferted ; but they are

fometimes ufed when two or three inches in diameter : thefe

are made ufe of in moil kinds of fruit-trees, and occafionally

for fome varieties of foreft and ornamental trees, and many
of the fhrub kind : they fhould in general be fpecies or va-

rieties of the fame genus as the trees with which they are to

be engrafted.

They are ufually divided into three kinds ; as crabjloch,

free flocks, and dwarfflocks, each comprehending various

lorts, both of the fame and different genera, fpecies, and
•varieties.

Crab Stocks.—Thefe are all fuch as are raifed from feeds,

&c. of any natural or ungrafted trees, particularly of the

fruit-tree kind ; fuch as the crab-apple of the woods and
hedges, any kind of wild thorny uncultivated pears, plums,
wild black and red cherry, &c. ; and alfo of fuch trees as

have been grafted or budded : fome forts, being ftrong

mooters and hardy, are preferred, on which to graft parti-

cular fpecies, to improve the fize and duration of the trees

;

for example, apples are very commonly worked upon the
common wild crab flock, and cherries on the great wild
black and red cherry Hock, as tending to promote a large,

1

hardy, and durable growth, proper for common itandards
and the larger kinds of dwarf trees. In ufing crab docks
to graft any forts of fruit-trees, it is proper to reject fuch
of them as aflume a very wild crab-like growth, or of a
(lunty, thorny nature, preferring thofe that are the freell

clean growers : fometimes, however, the appellation of crab
flocks is given to all flocks indifcriminately, before being
grafted, whether raifed from the feed, &c. of wild or cul-

tivated trees, until worked with grafts or buds, but with
the diflinftions of wild crabs and free crabs.

Free Stocks.—This is a term commonly applied to fuch
forts as are raifed from the kernels of the fruit, layers, &c.
of any of the cultivated garden and orchard fruit-trees, and
others, which often prove more free clean (hooters than the
wild crabs, and are more proper than they for grafting

choice apples, pears, peaches, neftarines, apricots, and plums
upon, to improve the growth of the trees and quality of the

fruit.

Dwarf Slocks.—Thefe are fuch forts as are raifed from
low growing trees, of a fhrub-like nature, or but very mo-
derate tree-growth, being ufed for the lower and middling
forts of itandards and to form dwarfs, either for walls or
efpaliers, or as dwarf Ilandards in fmall gardens, and others

occafionally for variety, as well as for planting in forcing-

frames, or to pot for forcing, or euriofity, &c. as the para-
dife apple and codlin flock, for dwarfing apples ; the quince
ttock, for pears ; the bird-cherry, morello, and fmall May
cherry Hock, for cherries ; the bullace and mufcle Hock for

dwarfing apricots, peaches, and nectarines, and fometimes

dwarf-almond flocks for the two latter, when deiigned to

have thefe trees of a very dwarfifh growth, either to pot for

euriofity, or for forcing in fmall forcing-frames.

But the moll dwarfifh kinds are : the paradife flock,

bird-cherry, black bullace, and dwarf-almond ; but they

are not fo proper in general culture as common dwarf trees,

as they never attain a large growth, fufficient to produce
any confiderable quantity of fruit : the codlin dwarf flocks,

quince dock, morello cherry, and mufcle-plum flocks, are

proper for the middling or larger kinds of dwarf trees,

either for walls or efpaliers, or .dwarf and half itandards

:

they are all raifed from fuckers, layers, or cuttings.

Sorts of Stocks adapted to each Kind.— For apples, in all

the kinds, they are thofe of their own fort, raifed from the

kernels of any of the cultivated apples or crab for common
Itandards, and the larger kinds of dwarfs ; but the wild

crab flock is often efteemed preferable to the free ftock, for

its hardy and durable nature, on which to graft common
Ilandards, and fometimes dwarfs for efpaliers ; and for lower

dwarfs, the codlin, Siberian crab, and paradife flocks are

fometimes ufed ; the former for middling dwarfs, and the

latter for the fmalleft dwarfs : they are all eafily raifed, the

free ftock and the crabs from the kernels of the fruit ; and
the codlin and paradife flocks, likewife from fuckers, layers,

and cuttings. See Pyrus Mains.

But for the pear, it is chiefly grafted and budded on
pear flocks for general ufe, but on quince tor dwarfs ; the

former chiefly raifed from the kernels of any forts of pears ;

and the latter freely by fuckers, layers, and cuttings : but

the pear flock is always to be preferred for the general fup-

ply of larger trees, for all common ilandards, and the larger

dwarf pear-trees for extenfive wails and efpaliers : the

quince ftock is eftimable principally for its dwarfing pro-

perty, or in being productive of moderate (hooting trees

for walls, efpaliers, or middling Ilandards, fooner arriving

to a bearing growth. In order to form dwarf pears, white

thorn {locks, raifed from feed, were formerly fometimes in

repute, but they are very improper, as the trees rarely

profper
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profper well : as the gooduels ot the pear is often improved

or dimiufhed by the nature of the Hock on which it is

grafted, it is of importance to life free Hocks, railed trom

the kernels of the bell fummer and autumn pears, as much
as poffible ; and the prime pears Ihould be worked alwaya

on the fined free-mooting flocks of the moll cultivated-like

growths : fometimes, to improve the quality of particular

choice kinds of pears, it is the practice to double-work

them, which is to graft the bell forts into free Hocks in the

fpring, which (hoot the fame year ; then about midtummer,

or foon after, to bud the young (hoots of the graft with

buds of the prime forts of pears, fuffering only the (hoots

from the fecond budding to run up to form the tree : the

breaking kind of pears are often rendered lefa hard and

flony in this way, and the melting property of others is

confiderably improved. See Pyrus Communis-

And for quinces, two forts of Hock3 are occafionally

ufed, as that of its own kind, and the pear Hock ; the quince

flock is rai'.ed from feed, fuckers, cuttings, &c, and the

pear kinds from the kernels of any fort of pears ; but as all

the varieties of quinces are fo expeditioufly railed with cer-

tainty the fame by layers and cuttings, it renders the raifing

of Hocks for grafting or budding them on almoll unnccef-

fary. See Pyrus CjJonia.

Alfo for plums, the operation is performed only upon
flocks of their own kind, raifed from the Hones of any fort

of cultivated plum, or by fuckers and layers, as the molt

certain methods to obtain any particular variety of free

plum Hock, as the mufcle-plum flock, which many prefer

as the bell Hock of all on which to work the finer kinds of

plums, as generally producing very thriving moderate grow-
ing fruitful trees ; raifing it, not from feed, which would
vary exceedingly, but by fuckers from the root of real

mufcle-plum trees, or of thofe worked upon the true mufcle

flock, or from layer Hocks of the mufcle-plum tree : the

plum will alfo grow upon the apricot and cherry Hock, but

not in a thriving Hate for any length of time. See Prunus
Domrflka.

For cherries, the proper Hocks are thofe of the cherry

kind only ; as the great wild cherry flock for large trees,

the cultivated garden cherries for the more moderate
growths, and the bird-cherry Hock for fmall dwarfs : the

two former are raifed trom the Hones of the fruit, and the

latter alfo by feed, or by layers and cuttings : for general

ufe, the wild black and red cherry Hocks, being ftrong free

growers, are preferable for all common large (tandard cher-

ries, alfo the larger dwarf trees for extenfive walls and cfpa-

liers ; as thefe Hocks, being of Hrong hardy growth, gene-

rally produce larger, more hardy and durable trees than the

cultivated cherry Hocks ; fometimes Hocks of the morello

a r ;d May cherry, as being moderate growers, are ufed to

raife the fmaller cherry-trees upon, either in dwarfs for low
walls and efpaliers, or for fmall moderate ltandards ; but
the former, when raifed from layers, is more certain of
producing the real fort in its naturally moderate growth :

the common bird-cherry, as being a very moderate grower,
is ufed to raife dwarf cherry-trees on, either to plant in

borders, pots, forcing-frames, or to pot for forcing, &c.

:

they are raifed plentifully from feed, cuttings, and layers ;

and have the effeft of dwarfing trees exceedingly, fo as to

bear fruit when but one or two feet high ; and (hooting very

little to wood, generally bear abundantly for their fize : and
cherries will alfo grow upon plum, apricot, and laurel Hocks,

as being of the fame genus. See Prunus Cerafus.

For apricots, thefe prove the moH durable on (locks of

the plum kind, as cammon plum tlocks of any variety for

all common wall, efpalier and ftandard tree* ; and the bul-

lace Hock for fmall dwarls ; the plum Hocks are raifed from
tin ((ones of any kind of cultivated plum, or by fuckers

from the root ; and the bullace from feed, fuckers, and
lasers: though they lucceed almoll equally well upon
(locks ot any kind ot plum, it is probable they may prove
the moll fuccefsful on the raufcle-plum Hock, like peaches,

&c, as being of a more moderate regular growth, and more
prolific nature: the bullace Hock is only ufed occafionally

to raite moderate Imall dwarls for low walls, or to plant in

pots, or in forcing frames for forcing : the apricot will like-

wife grow on its own, and on peach and almond Hocks
raifed from the Hones, but never in fo profperous or durable

a manner. See Prunus Armeniaca.
For peaches, feveral forts of Hocks are occafionally ufed;

as almond, peach, neftarine, apricot, and plum Hocks : they
are all raifed from the Hones of the fruit, and the latter alfo

by tuckers and layers ; but the plum Hock, being the molt
hardy, is the mod proper for general ufe ; but the free

plum flock is preferable for all the forts of peaches
and nedtarines, as being productive of the moll hardy,
thriving, and durable trees ; though it is remarkable,

one fort of plum dock in particular is generally pre-

ferable on which to work peaches, which is that of the

mufcle-plum, as producing the mod profperous trees,

and of a more moderate, regular, and fruitful growth, the

fruit being of a fuperior quality, when the Itocks are

genuine ; being raifed from fuckers or layers of the true

mufcle-plum tree, or by fuckers from the roots of fuch

peach, nedtarine, plum, &c, as are worked on mufcle-pluin

docks, which generally fend up plenty from the roots an-

nually
;
planting them off at one year's growth into the

nurfery to train them for ufe : double docks, or double

working, is fometimes ufed for the more delicate peaches,

to improve their bearing, and the flavour of the fruit.

For neftarines, the fame docks as in the peach are ufed :

as almond, peach, nedlarine, apricot, and plum ; all raifed

as for the peach-tree: the plum flock fiiould be preferred

in general as for peaches.

For almond-trees, when raifed for their fruit, the ap-

proved varieties may be budded into docks of any fort of

almond, peach, nectarine, apricot, or plum, raifed from
the dones, and the latter alfo from fuckers, &c. ; but the

trees are generally the mod hardy and durable on plum
docks. See Amygdalus.

For medlars, three or four different docks are occafionally

ufed, to raife the approved varieties : as the medlar, white-

thorn, pear, and quince tlocks; the three former raifed from
feed, and the latter from fuckers, layers, and cuttings : the

medlar feedling-raifed docks are very proper to graft the

approved varieties ; and the white-thorn and quince docks
are only ufed occafio.ially : but free Hocks, raifed from the

kernels, of medlars, or fummer or autumn pears, are pre-

ferable to the two lad for all the varieties of the common
medlar, which, either on their own or pear docks, generally

adume a more free growth, and produce the fruit in greater

perfection and abundance. See Mespilus.
For fweet fervice-trees, when defigned as fruit-trees, the

approved varieties ihould be grafted or budded upon proper
docks ; either principally their own raifed from the feed, or
occafionally on pear or quince docks, raifed as for the med-
lar and other trees ; though any of the forbus, or the pear
kind of docks, are preferable to the quince to work this

tree on to have it large and durable : but quince docks
may be ufed to have trees of fmaller grqvth, fo"

- low
ftandards, efpaliers, &c. '

For the wild maple-leaved fcrvice berry-trees, the proper
docks are either their own kind, or thofe of the haw-

thorn,
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thorn, raifed from the feed : they alfo take upon pear

Hocks, &c.
For hazel-nuts, the filberd,&c. the docks of the com-

mon nut-tree, raifed cither from the nuts, or by fuckers

from the root, may be ufed ; but this method is feldom em-

ployed. See CORYLUS Avellana.

For orange-trees ; thefe are worked upon (locks of their

own kind only, as any kind of orange, lemon, or citron

ftocks, raifed from the kernels of the fruit ; though the

Seville orange, as being a very free llrong (hooter, is gene-

rally preferred for orange docks ; but the lemon and citron,

being alfo free growers, form very proper (locks to raife any

variety of oranges on. See ClTRUS Aurantium.

For lemon and citron trees ; thefe varieties are alfo budded
or inarched upon lemon, citron, or orange ftocks, raifed

from the kernels of the fruit, as for oranges. It is evident,

that in this method, for curiofity, the fame ftock may be

made to fupport two, three, or more different varieties of

fruit, grafted or budded, either all into the ftock, being

previoufly trained with branches, forking off for the pur-

pofe one for each graft, or by cleft or crown grafting

(ingle large ftocks, with two or more different buds by ino-

culation ; likewife the (lock being fingly grafted or budded,

different forts may be inferted into the (hoots arifing from

the graft or buds ; and thus two, three, or more forts of

apples may be had on the fame root : and by the fame me-
thod, different forts of fruit may be had upon the fame

ftock, as plums, cherries, and apricots all on a plum ftock
;

or peaches, neftarines, and apricots on the fame, or on
ftocks of their own kind ; and pears, medlars, and quinces

upon the pear dock ; alfo red and white currants, or cur-

rants and goofeberries, on a currant or goofeberry ftock ;

or white and red grapes on a vine ftock ; likewife red and
white rofes, or other different forts, upon a common rofe

ftock ; as well as on numerous other trees and (hrubs, which

are fpecies or varieties of the fame genus. See Citrus
Medica.

Method of Raifng the Stocks.—All the different forts may
be raifed by feeds, fuckers, layers, and cuttings. In the firft

or feed mode, various forts of ftocks may be raifed from
the (tones and fruits of different forts of trees : as the ker-

nels of all the apple kinds, pears and quinces ; and the

ftones of plums, cherries, apricots, peaches, and neftarines;

the feeds or ftones of medlars, fervices, &c. ; alfo nuts,

when defigned for ftocks ; all of which mould be obtained

in autumn from their refpe&ive fruits when fully ripened
;

and when well cleared from the pulpy fubftance, each fort

may be fown feparately, in beds of common light earth in

the nurfery, either direftly, or after being prelerved in fand

till February, but the early autumn is the bed feafon ; and
if the winter mould prove fevere, the beds of the more tender

kinds, as almonds, peaches, &c. may be covered with dry
litter to defend the feed from the froft. See Nursery.

But before the appearance of the plants above ground,
where the furface of the bed is hard-bound or caked, it is

often beneficial to ftir the furface lightly with a fmall iron

rake ; alfo, if very dry weather prevails, to give frequent

moderate waterings, both before and after the plants are up,

repeating the waterings occafionally in dry weather all the

fpring and early part of fummer, to encourage a free (trong

growth ; being likewife careful to keep the beds very clean

from weeds, by diligent hand-weedings ; and by thus giving

every encouragement, the feedling ftocks will grow (o

freely during the fummer, as, by the autumn or the fpring

following, to be mollly of a proper fize to plant out into

nurfery-lines in the open quarters, in rows two feet afunder,

to remain for grafting and budding upon : though, if they

have made but middling progrefs the firlt fummer in the
feed-bed, and are rather fmall and weakly, the (Irongelt

only fhould be planted out, leaving the rell growing until

the next autumn, when they will be all of full fize for plant-

ing out wholly into the open prepared nurfery quarters,

forking the feedling plants up out of the beds, fhortening

any perpendicular tap-root and long (tragglers, but leaving

all their tops entire, and then planting them in linen, either

by trench-planting, flit-planting, or dibble-planting, as the

fizesof the plants admit, in rows two feef or two feet and a

half afunder, fetting the plants one foot or fifteen inches

apart in each ro~w, in an upright pofition ; and after having

planted one row, treading the earth gently all along clofe

to the roots of the plants, to fix them firmly in the earth

all evenly in a draight range j
proceeding in the fame manner,

row and row, till the whole is planted, levelling the furface

of the ground between all the rows with the fpade or rake.

Their future culture, until grafted or budded, conliits in

cccafional waterings in the firft fpring, hoeing over the

ground every fummer, digging between the rows annually

in the winter or fpring, and training the docks each to one

item
;
preferving their top always entire, but trimming off

the drong laterals below, to encourage the ltrength o( the

main item, when they will be fit for grafting or budding

upon, in from one to two or three years. See Planting,
in Gardening.

It may be noticed, that they are proper for working

when from about the fize of a large goofe-quill, as already

obferved, to the thicknefs of a man's little finger, or a little

more ; but the fooner they are worked upon, after they are

of a due fize, the better they fucceed, and the fooner they

form trees. See Grafting and Budding.
In fome cafes, however, where the ftocks have fhot freely

the firft fummer after planting out from the feed-bed, many
of them may probably be of a due fize to graft the fol-

lowing fpring and fummer, at five or fix inches height, to

form dwarfs for walls and efpaliers, &c. ; or even, in fome

forts, for full or half ftandards, provided the firft main

fhoot from the graft or bud is trained up fingly, two or

three years, to form the Item, of from four or five to fix or

feven feet ftaturc : however, if they have grown but mo-
derately the fird and fecond feafons, and are'not generally

in a condition for the operations of grafting or budding, it

is better to let them have another year's growth.

But in the fecond or fucker mode, the fuckers of all the

trees which afford them fhould be planted off at one year'*

growth, in autumn, winter, or fpring, which is a very ex-

peditious method of raifing feveral forts of ftocks ; fo that,

after being tranfplanted into the nurfery, they often, in one

or two years' growth, afford proper flocks for the reception

of grafts and buds ; and many of them are often fit for bud-

ding in the fummer following, at the proper budding feafon,

or for grafting in the fpring afterwards.

The fuckers are generally fit to take up for the purpofe

of dock?, when of one year's growth, and about the fize of

a tobacco-pipe, or but little bigger, and fhould be collefted

in autumn, or the early part of winter ; taking them up as

well rooted as poffible, cutting off all knots or knobbed

woody parts of the old roots that may adhere to their bot-

tom, trimming the draggling fibres, and cutting off all

fide-fhoots from the Item ; then planting them in rows two

feet afunder, and one foot diftant in the lines ; treading the

mould gently to their roots, and finifhing the work by level-

ling the furface between the rows. The culture afterwards,

until grafted or budded, is nearly the fame as that of the

feedling docks, keeping them clean from weeds in fummer

by hoeing ; and probably fome of the ftrongelt mooters

may
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may be fit to bud in the July or Aucftifl following, though

the general or grcateit part will require two years' growth,

before they arc proper tor working ; flill continuing them

all to one Hem, by timely difplaciflg Hrong laterals, and

preferring their top or leading (hoot generally entire until

grafted, &C.
The third or layer method is pra&ifed for fome forts of

flocks of fruit and other tree 1

:, and when any particular

variety of itock is required, fuch as the paradife Hock for

apples, mufcle-plum For peaches, ecc. that they may be

obtained of the real fort with certainty ; but as this method
of railing Hocks would lie attended with great trouble for

general grafting or budding, it is only practifed occafionally.

In providing them in autumn or winter, fome of the young
fhoots of fuch trees as have the branches naturally growing

near the ground, or in which the Hems have been cut down
low while young, to force out branches near the bottom, to

furnifh fhoots properly fituated for laying, fhould be Qit-

layed in the common method, when they will moHly be

rooted by the autumn following, and be fit to take oft and

plant into the nurfery, being managed as direfted for the

leedling and fucker Hocks.

In the lad or cutting method, cuttings of the laft year's

fhoots fhould be chofen in autumn, planting them in the

nurfery, in a fomewhat fhady border, giving occafional wa-

terings the following fpring and beginning of fummer, in

dry weather, when they will be moltly well rooted by next

autumn, and may then be planted out in nurfery-rows two
feet afunder, managing them as the others. They fhould

be kept with upright Hems, except any fhould affume a

ftunted or crooked growth ; in which cafe, they fhould be

headed down to the ground in the fpring, when thev will

pufh out Hrong from the bottom the enfuuikj fummer, train-

ing them to one Hem, and with their leading top- (hoot entire

as above ; and according as all the forts advance in growth,

they fhould be divelled of Hrong lateral (hoots below, re-

peating it particularly in the taller ftandard flocks, to en-

courage their upright direction more expeditioufly to the

proper grafting and budding heights. But the proper me-
thods of grafting and budding, for the different forts, are

fhewn more fully under the culture of the different kinds,

as well as under the heads Budding and GRAFTING.
In regard to flocks in general, but little that is fatisfac-

tory has yet been done, in either determining the utility

and advantages of fuch as are taken from different fpecies

of the fame kind, or in any other way ; but an ingenious

inquirer on horticultural fubjeft;, T. A. Knight, efq., has

lately been engaged in fome experimental trials for afcer-

tair.ing the advantages or difadvantages of ufing Hocks of
difterent fpecies in the culture of the peach, the ne&arine,

and the apricot, which may probably throw fome additional

light on this intricate and imperfectly elucidated practice.

It has been Hated by this writer, on the authority of fir

Jofeph Bank:, in the " Tranfactions of the Horticultural

Society of London," that in the practice of the French
gardeners, they confider Hocks of different fpecies to be
neceffary to correct the defefts of different foils and varieties

of fruit ; and that the peach-tree fhould, in fome cafes, be
budded upon the plum-tree, in others upon the almond-
tree, and in others again upon its natural flock, that of the

apricot ; while, on the contrary, our gardeners fuppofe the

plum ttock to be, under all circumltances, the belt ad,
to the peach; and Hill farther, that Du Hamel, to whofe
opinions the greatcfl deference is conllantly to be paid, pro-

nounces the plum Hock as never to be eligible, and afferts

that he has feen the peach-tree thrive upon flocks of the

apricot, in foils where it would not fucceed cither upon the

almond or plum (lock. It is alfo Hated by the lall writer,

it is faid, to be the opinion of the French gardeners, that

the peach-tree, when grafted upon its natural Hock, is

more liable or fubjeft to generate gum, than when it grows
upon a Hock of another fpecies ; and that, whenever the
tree is confined to a fmall (pace, r.nd consequently clofcly

pruned, this opinion is believed by Mr. Knight to be, in

fome cafes, well founded. But as he is not acquainted
witli any advantages that can be obtained or derived from
Selecting flocks of a fpecies differed! from that of the bud
or graft inferted, except in cafes where it is neceffary to
render any tree more dwarfifh and governable in its manner
of growing, and confequcntly more productive, in foils and
lituation8 where rapidity and exuberance of growth and
health might prove injurious : it is indeed fufpe&ed, that

the peach-tree might be budded upon its own flock, in many
cales, with conlidcrablc advantage. The growth of the

peach-tree, it is faid, is fo rapid under thefe circumllances,

that, with the aid of artificial heat, the flock which is raifed

from a feed in the fpring may be budded and headed down
in the fame feafon, and afford a tree large enough to bear
many peaches in the fuccceding year ; and for forcing-

houles, where exuberance of growth may be effectually

checked by a fucceffion of heavy crops of fruit, the writer

fays he fhould prefer fuch trees to any others. The fruit

which they afford in the firll feafon has, however, been
found to be inferior in flavour to that which older or trees

of longer growth produce.

The following interefting circumftance is ftated by Mr.
Knight, in refpeft to the Moor Park apricot. In his gar-

den, this tree, as in many others, he fays, becomes, in a
vi ry few years, difeafed and debilitated, and generally ex-

hibits, in fpaces near the head of its Hock, lifelefs alburnum,

beneath a rough and fcabrous bark. About fixteen or
feventeen years ago, a fingle plant of this variety was, it is

faid, obtained by grafting upon an apricot Hock ; and that

the bark of this tree Hill retains a fmooth and polifhed fur-

face ; and the whole tree prefents a degree of health and
vigour, fo perfectly different to any other tree of the fame
kind in his garden, that he has found it difficult to convince

gardeners, who have feen it, of its fpecific identity.

It is hoped that this ftatement may induce the poffeffors

of public nurferics to try the effeft of Hocks of different

fpecies, and particularly thofe of the apricot ; for though
it may be their interefl that the trees they fell fhould perilh,

as they now generally do within a very few years, it cannot

be fuppofed that the more refpe&ab'.e nurferymen would be
influenced by fuch a confideration : belides, an additional

price, which will, it is faid, to fome extent be neceffary,

if fuch a method fhould be had recourfe to, will afford a

fair compeufation, fhould the number of trees on fale be in

any way diminifhed.

Such a mode of raifing and providing fruit-trees of fcveral

different kinds is certainly well worth being put to the trial,

as it is of great confequence, in many cafes, to have more
laffing trees of fuch forts than thole which are at prcfent

employed in the ordinary practices of the garden.

STOCKS, /Ipple and Pur, for Field Fruit-groundt, in

Rural Economy, the ftock3 which are made ufe "f in raifing

and providing them with trees of thefe forts, in different

ral kinds of Hocks are employed in this in-

tention, fomctimes by way of having the branches or parts

of fuitable and proper trees of thefe kinds inferted into

them, and at others as feedling-trees, without that being

done j though the firft, mode is the molt ready, and for the

molt
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moft part had recourfe to, cfpecially in forae diftridts. The
pear is, however, the moil advantageoufly railed on Itocks

of its own fpecies, and lalts longer than the apple-tree.

Rai/ing the Stocks.—In performing this, the frefli pulp

of the apples affords a iufnciency of pips or kernels for the

fupply of the feed-bed ; which, after it has been well pre-

pared by digging and other means, has them lomewhat
thickly fown, or the pulp fpread evenly upon it, either in

the autumnal or fpring feafon, and carefully raked or lightly

harrowed in, fo as to be well covered with the furface-

mould : the latter of thefe feafons is, however, fuppofed to

be the bed and moft pradtiled, as there is then lefs danger

of their being deilroyed by mice and other vermin, which
often greedily prey upon them during the winter months.

All weeds are carefully prevented from riling during the

enfuing fummer-feafon ; and in the fecond or third autumn,
the young ftocks are moftly ready to be put out into the

nurfery-ground. This is to be dug with the fame care as

the feed-bed ; and at the time of the removal of the ftocks

or plants, the roots of them are to be pruned and reftrained,

by taking off the tap or down-ftrikingones, and (hortening

the fibres of others. They are there to be planted out in

rows at three feet diftance, and about eighteen inches from

each other. In this method of planting them in the nur-

fery-ground, 9522 ftocks may be raifed on the acre, or

thereabouts. They remain in thefe grounds from eight to

ten yea'6, when they will moftly have attained fizes proper
for being finally put out into the field fruit-grounds.

While in the nurfery-ground, they are kept regularly

pruned and trained : the fide-moots are cut off, and one
neat upright Item preferved, with fix or feven (hoots re-

gularly branching out each way at the head. In this (late,

the price for them was, fome time ago, for the apple ftocks

is. 6d., and for thofe of the pear 2s. 6d. ; confequently the

profit of an acre of ground thus employed is very confider-

able : 9522 ftocks, difpofed of at the above prices, amount,
it is faid, in the firft cafe, to 714/-; in the latter, to

1 190/. $s. : and that after the third year, the profit may be

reckoned on as neat, fince the occafional crops, railed in the

void fpaces and parts between the ftocks, will pay the ex-

pences of labour and rent.

In fome diftridls, when the young (lock plants are come
up from the feed, in the progrefs of their enfuing growth,
care is taken to felecl all fuch as produce the largeft and moft
luxuriant leaves, as it is from that character that the bell

expectations are formed for procuring the moft valuable

fruit in this view. The rejefted plants or ftocks are drawn
out from time to time, and the preferved ones left, for the

purpofe of difcovering their fpecific qualities. Thefe, when
approved of, which point is moft commonly afcertained by
the end of the fixth year from the time of fowing the pips,

their heads being previoufly formed upon items of about
five feet high, are removed to any eattern afpedl, except
that of the north-eait ; and on to the (loping fides of hills,

where there is no ftagnant moifture of any kind in the

under foil, and are there, for the moft part, planted finally

out at the diftances of from 25 to 30 feet apart, acco'rdmg
to circumltances, as will be feen below.

In fome dillri&s, the ftocks of thefe forts of tree-plants

are planted out finally fooncr, or after they have had lefs

growth, than in others ; but they (hould never be put out
in this way, until they are of fufficient ftrength and growth,
as has been directed above.

Planting the Stocks out in the Fruit-Grounds.—As foon as

the ftocks have arrived at or attained the height and trrowth
of fix or feven feet, and are become about five inches in

circumference, they are in a proper (late for being planted

out in thefe grounds. Where the land is in the ftate of
grafs, they are generally planted at the diftance of from
8 or 10 to j 2 or 15 yards from each other, fuitable open-
ings being prepared for them in a proper manner. In

Devonihire, where fmaller diftances are allowed, holes are

previoufly made, in which are depofited road-fci apings or

way-foil in the proportion of about two feams or horfe-

loads to each. Where the grounds are under the plough,

the diftances of planting are from 16 to 18 or more yards,

with an interval of 20 and upwards, and oppofite to each
other in fome places : the particular diftance of the rows,

however, depends greatly on the width of the ridges, as

they are planted on the tops of thefe in moft cafes : if the

ridges be fmall, every other one is omitted, in fome places ;

and where the contrary is the cafe, as where they are wide,

always managing fo as that the laft diftance may be nearly

preferved. In fward land, the quincunx order of planting

the ftocks h fometimes pradlifed, in order that fpace may
be gained for the fpreading of the heads of the trees, as

the diftance allowed in fuch cafes is lefs.

When the planting is performed on tillage lands, advan-

tage is fuppofed to arife not only from the manuring and
keeping the mould loofe over the roots of the ftock plants,

but from there being a confiderable faving of expence in

the articles of fencing and defending the plants. The
young ftocks or trees are to be protected and defended from

external injuries of all kinds, until they have gained a con-

fiderable (late of growth, and are become firm in the roots,

and perfeftly hard in the bark. There are different methods
of effecting this, which will be noticed below.

Good ftocks of thefe kinds are fometimes met with in

the hedge-rows of fruit diftri&s, and might, perhaps, be

occafionally planted there with great utility and advantage.

In refpeft to the moft proper time for planting out the

(locks, though fomething may moft probably depend upon
the feafon and the nature of the foil, February is the

moft ufual and probably the beil, as a long feries of

drought is inimical to late planting, while fevere frofts are

not lefs fo to that of the autumnal feafon. It is, however,

much eafier to proteft the roots of the ftocks during the

winter, than to be continually watering them during the

fummer-feafon.

There is much lefs care alfo required in planting them

out on light and loofe foils, than on fuch as are of a heavy

or of a clayey nature. In the former, it is fufficient to juit

dig out the holes deep enough to cover the roots perfeftly,

and to return the mould as it came out of them ; but in the

latter, the digging of holes is complete ruin to the ftock

plants, as the whole depth underneath the cultivated foil

is fo retentive as to form a fort of pool of ftagnant water

or moifture ; and where they are even filled with good

mould, it is impoflible for the roots to extend themfelves

into the furrounding clay or clayey matter. The belt prac-

tice is, therefore, probably, to take off the furface-turf to

fome depth in a circle of about four feet diameter, and to

itir the under foil in a light manner ; on this to place fome

good earth, and then to plant the itock, with another lay-

ing of good earthy mould, covering the whole over with

the fod or turf, generally laid upiide down. The tap-

roots of the ftocks are to be previoufly cut off or (hortened,

and the fibrils alfo to be pruned at the ends, when they are

to be placed out in regular order, having fome new earth

blended and (hook down among them. But before the

planting, the ftocks arc to be headed down ; or at leail

the branches are to be (hortened to fix or eight inches, to

guard
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guard againft the power of the wind, and throw the juices

more into the Items, by which the vigour of the Hock- is

increafed. The newly planted (locks are then to be well

guarded from being in any way injured by live-llock, or in

any other manner, in fome of the modes which are directed

below.

In the filling up old fruit-grounds, or the replanting new

ones on the fame ground, it is confidered a b e, in

fome dillncts, to phut the dock on the exact fpot where

the old tree llood ; but it is otherwife, if a pear be planted

where an apple grew before, efpecially in cafes where the

furface and under foil has been well prepared by digging

and properly manuring the ground.

Grafting the Stocks.—When the llocks have been three

or four years planted out in the fruit-grounds, they are in a

(late ready for grafting, where that method is had recourfe

to in completing the tries. But though this mode, as be-

ing the moll expeditious, may have been the noil frequently

had recourfe to, it has been luppofed by fome, that no me-

thod of performing the operation that has yet been attempted,

has been found fully adequate to the purpofe. For the

fhoots that are inferted, in confequeuce of being take:i from

old trees, though they grow vigoroufly For a few years, on

account of the llrong growth of the llocks they then often

decay, decline, and degenerate, or run into all the infirmities

of their parent trees. Of courfe, on this principle, the

redoring or renovation of the old fruits of thele kinds

would fcem to be impracticable ; as by the treneral laws of

nature, each of the dilfere-.it beings endued with life, lives

to propagate is kind, and after a time refigna its place to

a fuccell.ir. It has been oblerved, that the branch from

which a twig is taken for this purpofe, evidently partakes

of the life of the tree to which it belongs; and that it is

not lefs evident, that when part of a tree is detached, no

new life is afforded to it, whether it be employed in this

way, or placed in the ground to emit roots as a cutting :

in this manner, a tree raifed from a cutting, foon produces

fruit in every refpect fimilar to that of the tree from which

it was taken. Alfo, that the habits of feedling trees are

very eflentiilly different, that their leaves are fmall and thin,

and that the general habit changes gradually, aflumingin an

annual manner a more cultivated character ; that if a fhoot

for grafting with, be taken from a feedling tree of one or

two years' growth, it will retain the character, and undergo

the fame annual change, as the feedling plant or tree from

which it was procured, whatever may be the age of the

flock into which it is inferted ; and that it will remain un-

productive of fruit or bloflom until the feedling tree has

acquired its proper age and maturity or (late of production.

In fupport of thefe conclufions it has been dated, that a

feedling walnut, grafted with part of the bearing branch of

an old tree, produced bloffoms at three years' growth; that

the Spanifh chefnut, under a limilar procefs, bloffomed in

the year after it was grafted ; and that the annual fcion or

twig of a mulberry-tree thus grafted, yielded a plentiful

crop of fruit, in proportion to its fize, in the third year

after the operation, and has continued to bear every year

lince. The grafts in thefe cafes mull, it is thought, have

carried the mature habits i t the- parent trees with them ;

and that, if they retain thefe habit , it may fairly be in-

ferred, that they alfo retain the lame pri greffive tendei.cy

to decay, difeafe, and deltruction. T' 5 feeds of the fruit

of the old trees Ih mid, therefore, probably __be fown, and

the ftrongeft and moll healthy plants felt died and let alide

for the purpofe of cultivation, and the fupply of grafts

which are necelTary.

In the work of grafting, the heads of the flocks are

Vol. XXXIV.

firll taken off by means of a proper faw, and then rendered

quite fmooth bj the ufe of a very (harp (Irong knife; the
' t of doing which depends much upon the fancy of the

planter, but is moll I v performed at about feven feet high.

The reft of the operation is done 111 the ulual manner, ac-

cording tb fome of the modes commonly practilid 111 thii

fort of work, as either by the iimple common method, that

of the crown method, or the root and whip methods.

A new plan of the root kind has, in fome dillricts,

been lately had recourfe to. In this, when the docks
have reached a proper age or (late of growth for plant-

out, the ground is opened about them, and they are

feparated from the largeft roots ; of which, fuch are

chofen as are of a fufficient fize for cleft-grafting, which
method is to be preferred ; and if the roots be inclining,

they are raifed to a perpendicular, without dilturbing their

extremities which are in the ground; the dioot or fcion is

then inferted in the ufual way, and rendered perfectly

fecure. The earth is then returned to them all round, and
one bud, or at mod two, are left above the ground in order

to guard againft failure, which are mollly found to drike

with extraordinary vigour. Where both fuccecd, the lead,

promiling is removed. The buds, which are covered with

earth, (hoot out into roots, fo that when the trees arc to be
removed to their dedincd lituatione, they may be en-

tirely feparated from the original root on which they were
grafted. Sufficient roots remain to the parent dock for

the future fupport of it, and it may be planted elfewhere,

for the purpofe of either producing a frefh fupply of roots

for the fame procefs, or for grafting in the fruit-groundsi

It is dated, that fome trees, raifed by grafts in this

way, have become handfome ones eight feet high, and had
fine fruit on them in the courfe of four years. That lix of

the docks, which had been feparated from the roots, and
deemed ufelefs, on being replanted, had kernel-fruit upon
them in the fame length of time. This method is faid to

be the difcovery of Dr. Chedon of Glouceller.

In fome places it is the practice, in performing this fort

of work, to infert two (hoots or fcions, one in or on each

fide the head of the dock ; but one is moltly fufficient to

form a head large enough. With fome, where two are

inferted, it is the cuftom, however, to remove that which

is the lead promiling, where both drike, in the enfuing

fpring, and with a fharp knife or chiffel, to pare off the

top of the dock in a (loping manner to the remaining graft,

which prevents water from lodging, and the fap then be-

comes directed to and concentrated in a fmaller compafs.

After this, the wounded part fhould be well guarded and

protected, in order to promote the more fpeedy healing of

it, and the whole graft be firmly and properly fecured.

Where both the grafts are fuffcred to grow, the head of

the tree, from becoming double, is not unfrequently fepa-

rated, and the trunk rended by drong blowing winds, or

even by the weight of the branches alone.

In cafe the grafts do not drike or take, it is confidered

dangerous, if not fatal to the dock, to infert new fcions

or fhoots until the third or fourth year. Where they do
drike, it is but feldom that any farther care is taken of

them, until the trees begin to be productive of fruit. This

fort of negligence is, however, highly improper and dif-

advantageou-, as they ought to be carefully watched in re-

gard to the progrefs of the fhoots, and the removing and

cutting off the draggling, irregular, and ufelel branches,

a< by thefe and other means, the interior of the trees may
be prevented from becomii;,r loaded ai d incumbered with a

red ndancy of wood. See GRAFTING.
Defending the Stocks-—Thefe are to be well guarded, pro-

G g tecV-d,
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tefted, and defended, when newly planted, as well as in

their growth afterwards ; as they are very liable and much
expofed to be rubbed, barked, and otherwife injured, in

many cafes, by different forts of live-llock, and in other

ways. There are many different modes of accomplifhing

this ; as by frames of wood differently formed and fet up ;

by polls differently placed, and flips of ftrong board pro-

perly nailed upon them ; by polls and rails differently con-

trived ; and by various prickly and thorny fubftances and

plants twilled and tied round the flocks in different ways.

But the bell method is probably that of having three pofts

put in a fort of triangular manner about the tree or flock,

fo as to come within a fmall dillance of each other at the

bottom or root part, and to diverge conliderably in their

upward direction, and formed into a fort of frame by proper

fhort crols pieces being nailed againfl them at fuitable dif-

tances apart. Though this requires more wood than fome

other modes, the coarfer forts may anfwer the purpofe very

effeftually. There are objections to many of thefe methods

from the flocks and trees, when they begin to (hoot freely,

having their lateral branches rubbed greatly by them, and

from the ports forming holes in the ground, by being

agitated by the winds, into which the moilture is drawn

from the roots of the Hocks or trees, as well as from

other circumflances. The thorny matters are cheap me-

thods, but they are readily removed by live-ftock, by
which means the bottom parts of the flocks are liable to

become naked and be rubbed by flieep, which is very hurt-

ful to them.

The trees raifed and formed from flocks in this way
moll ly come into bearing in from fix to feven years after

the grafting has been performed, but the quantity of fruit

is feldom large for fome length of time afterwards, then,

however, it becomes confiderable for a great number of

years. See Apple Tree.

Stocks, Cippus, a wooden machine to put the legs

of offenders in, for the fecuring of diforderly perfons, and

by the way of punifhment in divers cafes ordained by lla-

tute, &c. And it is faid that every vill within the precindl

of a torn, is inditlable for not having a pair of flocks, and

fhall forfeit 5/.

Stocks, in Ship Carpentry, a frame erected on the fhore

of a river or harbour, on which to build (hipping. It gene-

rally confifts of a number of wooden blocks, ranged paral-

lel to each other, at convenient diflances, and with a gradual

declivity towards the water. See Launch.
Hence we fay, ajbtp is on thejlocks, when (he is building.

STOCKSEE, in Geography, a town of the duchy of

Holftein ; 8 miles N. of Segeborg.

STOCKSTADT, a town of Germany, on the Maine
;

3 miles W. of Afchaffenburg.

STOCKSUND, a town of Norway, in the province of

Drontheim ; 60 miles N. of Drontheim.

STOCKTON-UPON-TEES, is a borough by pre-

fcription in the fouth-weft divifion of Stockton ward,

and parifh of Stockton, in the county-palatine of Durham,
England. The antiquity of this place may be readily in-

ferred from giving its name to one of the county wards
;

but its origin is not afcertained. Stockton caftle, on the

fouth fide of the town, was at one period inhabited by the

bifhops of Durham, who were appointed to govern the

whole province committed to their care. This fortrefs was
on the northern bank of the river Tees, and commanded an

extenfive profpeft over the valley and country. In the time

of Charles I. it was garrifoned in behalf of the king ; but
afterwards fell into the power of the parliamentarians, who
ordered it to be destroyed ; which was fo completely exe-

ic

cuted, that not a done of the former edifice remains. The
only velliges are the moat, which defended thecalllcon three

(ides ; and a barn, which appears to have (food within the
area of the works. In the year 1325, Stockton was nearly
deflroyed by the Scots ; but at tiie dole of the civil wars it

recovered its importance. The population, in 17 25, amounted
to 430 families ; but in the reports of 181 1, the inhabitants

had increafed 104229, and the houfes to 812.
Stockton confitts of two parts ; one, called the Borough,

where all the land is freehold; and the other, denominated
the Town, where it is copy or leafehold ; the latter held

under the vicar and veflry-men, and is not within the borough
jurifdi&ion : for this reafon there are two conftabularies,

with peculiar officers, though both form one parifh. The
civil government is vetted in a mayor, alderman, and recorder,

(who is always fteward of the bifhop's court-leet and baron,)

befides inferior officers. The mayor is elected by a ma-
jority of the burgeffes, yet it is not required that he fhould

firft have been an alderman. Thefituation of this town, on
the northern banks of the Tees, at a convenient dillance

from the fea, renders it very favourable for commercial pur-
pofes : its maritime trade began to revive foon after the re-

ltoration, the officers of the cufloms removed hither from
Hartlepool in 1680, and lawful quays were erefled in 1683.
Below Stockton, the river flows in a very circuitous

courfe ; and as it approaches the German ocean, expands
into a large bay, upwards of three miles in width. Stock-
ton is probably the mod handfome town in the north of
England, as well for the breadth of its principal ftreet, as

the general neatnefs of its buildings. This ftreet is about
half a mile in length, and upwards of fixty yards broad at

the market-place, which is in the centre ; and this renders

the entrance to the town, either from north or fouth, par-

ticularly impreffive. Several ("mailer ftreets branch off in

different directions ; and at the north-eafl fide is a fpacious

fquare, which contains fome good bnildings. The town-
hall, near the middle of the principal flreet, is a large fquare

building, partly occupied as a tavern, and containing various

elegant apartments, devoted to civil and other public pur-
pofes. At a fhort dillance is a handfome column, thirty-

three feet high, of the Doric order, where the market is

held ; the fcite of which was formerly occupied by an open
crofs.

Stockton was originally a chapelry to Norton, a plea(3nt

village about two miles to the north, but was conftituted a

diilinft parilh in the year 17 1 1 . During the epifcopacy of

bilhop Poore, who died in 1234, a chapel of eafe was
erefted here, which, upon becoming both ruinous and too
(mall, was taken down, and a new church opened in Augufl
1712. The church is a handfome brick building, with the

doors and windows cafed with (lone : its length, including

the tower and chancel, is 150 feet : this tower is at the

weft; end, and is 80 feet high. The veflry contains a col-

lection of divinity, which is ftill increafing from donations

and fubferiptions. The various denominations of Pre(by-

terians, Quakers, Methodifts, and Roman Catholics, have

each a meeting-houfe in this town ; which alfo contains the

public inftitutions of a grammar-fchool, charity.fchool,

funday-fchool, and an alms-houfe, or hofpital.

The manufactures of Stockton are fail-cloths and cordage,

both of which are carried on to a great extent. The
making of damafks, diapers, huckabacks, towelling, and
checked linens, has likewife lately been executed in confi-

derable perfection. Two docks for building (hips are alfo

fituated on the banks of the Tees. An elegant bridge, with

five arches, was erefted over this river, towards the clofe of

lad century, at the expence of 8000/. The tolls on this

bridge
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bridge gradually augmenting, now let for 800/. annually,

which is appropriated todifcharge the principal and intereft

already incurred ; and when thefe arc liquidated, the bridge
will be free, and the future incidental charges be defrayed by
the county of Durham, and the North Riding of York-
shire, jointly. The Ihock of an earthquake was felt at

Stockton in December 1780: and in Augull 1783, a

violent florm of thunder and lightning took place, with a

mower of irregular pieces of ice, fome of which meafured
from three to live inches in circumference.

Stockton is the birth-place of Jofeph Reed, a dramatic

author, who was bom in 1722 : of Brafs Crofby, efq.

bora in 1726, who rofe from a very humble Ration in

life to be lord mayor of London : Jofeph Ritfon, an emi-

nent literary critic, was alfo a native of Stockton. See
RlTSON'.

Near this town, on the river Tees, is a confiderable fal-

mon fifhery ; and at the mouth of the river is a fifhery for

cockles. About four miles north of Stockton is Winyard,
the feat of fir Harry Vane Temped, bart. The houfe, a

handfome, modern edifice, occupies the fcite of an old build-

ing, in a park which prefents fome interefting fcenery.

—

Hiltory, &c. of Stockton-upon-Tees, by the Rev. J. Brew-
fler, 410. vol. v. Beauties of England, &c. Durham, by
J. Britton and E.W. Brayley.

STOCKUM, a town of Weftphalia, in the bifhopric of

Ofnabruck ; 5 miles E.S.E. of Ofnabruck.

STODDARD, a townlhip of America, in the ftate of

New Hamplhire, and county of Chefhire ; about 15 or 18

miles E. of Walpole, on Connecticut river, containing 1132
inhabitants,

STODE, a town of Sweden, in Medelpadia ; 18 miles

W. of Sundfwall.

STODGED, in Rural Economy, a term provincially fig-

nifying filled to the ftretch, as the udder of a cow by
milk.

STODHART Bay, in Geography, a bay on the N.W.
coaft of Jamaica.

STOEBE, in Botany, a name received by Pliny from
the Greeks, which he fays is fynonimous with Phleum. If

the latter be, as many have believed, our Typha, the ufe

made of its downy feeds, for Huffing cufhions or beds, may
account for the origin, or rather the application, of the

name ; ro'/Si in its primary fenfe appearing to have defignated

a plant ufed for ftrewing, or for making what was, doubtlefs,

the moil ancient and fimple fort of beds. The ™#r of Diof-

corides however, merely mentioned by him as a well-known

plant, ufeful for the aftringent properties of its feeds and

leaves, is believed to be Peterium fpino/um, whofe qualities

anfwer to this defcription, and which is called in modern
Greek a<ro':&n. How Linnaeus came to feleft the name of

Stoebe for the genus before us, in his Hiirlus Cliffbrtianus,

where, without any explanation, it for the firft time appears

in his works, we are at a lofi to explain. The hard rigid

African fhrubs which corr.pofe it arc, like the above Poterium,

of all things mod unfit to make a bed, except for a rhi-

noceros or hippopotamus. He feems to have taken up this

name, for a new fyngenefious genus, becaufe it had been

varioufly applied by old botanifts to certain compound
flowers, and was then vacant, nor did he advert, in any

manner, to its fenfe or etymology.—Linn. Hort. Cliff. 390.

Gen. 454. Schreb. 594. Willd. Sp. PI. v. 3. 2403.
Mart. Mill. Dift. v. 4. Ait. Hort. Kew. v. 5. 187.

Thunb. Prodr. 169. JulT. 180. Lamarck IUuftr. t. 722.

Gaertn. t. 167.—Clafs and order, Syngenejia Polygamia-fegre-

gala. Nat. Ord. Compofit* nucamentacea, Linn. Corymbi-

Jtra, JufT.

S T O
Gen. Ch. Common Calyx roundifh, imbricated ; its Icale*

awl-fhapcd, permanent, inverting the common receptacle on
all fides. Partial Perianth fohtary within each fcale of the
common calyx, fingle-fiowered, of five linear, acute, equal,
ereft leaves. Proper Ctr. of one petal, funnel-fhaped ; itc

limb in five fpreading fegments. Slam. Filaments five, fhort,

capillary ; anther* united into a five-toothed cylinder. Pifi.
Germen oblong ; llyle thread-fhaped, the length of the
llamens ; lligma acute, divided. Pair, none, except the
unchanged calyx. Seeds folitary, oblong. Down feathery,
long. Proper Recept. naked.

Ef!. Ch. Partial calyx fingle-fiowered. Florets tubular,
all perfeft. Receptacle naked. Seed-down feathery.

Obf. Gxrtnerconfiders the common calyx as nothing elfe

than, either the upper leaves of the plant, or the outer
fcales of the receptacle, while the partial calyx confifts of
the inner fcales of the receptacle. According to this view
of the fubjeft, Steele mould be removed to the third, or
difcoid, feftion of the order Polygamia eequalis, and we are

much difpofed to concur in that opinion.

The difcoveries of Thunberg have greatly enriched this,

as well as other Cape genera, fo that Willdenow reckons up
twenty fpecies, about half of which were known to Lin-
naeus. But two or three of thefe really belong to Seiu-

PHIUM, abolifhed by Willdenow ; fee that article. Nine-
teen are natives of the fouth of Africa ; one of the ifies of

Mauritius and Bourbon. Seriphium, which has alfo a

feathery feed-down, differs from Stoebe in having only one
flower in each outer calyx.

1. S. incana. Hoary Stoebe. Thunb. Prodr. 169.

Willd. n. 1.—" Leaves fhavp-pointed, thread-fhaped,

woolly."—Gathered by Thunberg at the Cape of Good
Hope. We have feen no fpecimen.

2. S. athiopica. Juniper-leaved Stoebe. Linn. Sp. PI.

1315. Willd. n. 2. Ait. n. 1. Lamarck Illullr. t. 722.

f. 2.—Leaves awl-fhaped, pointed, reflexed, keeled
; po-

lifhed on the under fide. Stem ereft.—Specimens of this

plant were brought very early from the Cape ; and Lin-

naeus feeing it in Clifford's herbarium, though not alive in

his garden, founded hereon the genus of Stoebe. Miller

cultivated it in 1759, but no figure, except Lamarck's and

Gaertner's, has ever appeared, Petiver's tab. 8. f. 1. being a

different plant, as we fliall mention hereafter. The^m is

fhrubby, of humble growth, with round leafy branches.

Leaves crowded, almoit imbricated, fcarcely half an inch

long, twitted, recurved, entire, concave, with a fpinous

point ; fringed with long foft hairb towards the bafe.

Flowers terminal, feffile, hemifpherical, three-quarters of

an inch in diameter. It is from this, the original fpecies of

the Hortus CUJfortianus, that the chara&er and idea of the

genus are taken.

3. S. ericoides. Heath-like Stoebe. Linn. Mant. J74.
excluding the reference to Breynius and Morifou. Willd.

n. 3. Thunb. Prodr. 169. Berg. Cap. 339. (Eupato-

roidescapenfis capitatus; Petiv. Gazoph. t.8.f. 1.)—Leavet

minutely pointed, linear, revolute, oblique, reflexed. Stem

ereci. Some ligulate florets.—Native of the Cape. The
Jlem is a fpan high, determinately and repeatedly branched,

twifled, leafy. Leaves about two lines long, fpreading every

way, obtufe, with a minute point, rougliifh, with a few

little difperfed tubercles ; hoary when young. Flowers

round, feffile, terminal, pale red or flefh-coloured. Each

partial calyx ufually contains, along with its proper tubular

perfeft Jloret, another fhort ligulate neuter one. The feed-

down is loofely feathery. Petiver's figure undoubtedly re-

prefents this plant very characteriiticallv. That of Bn
G g 2 '
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nius, erroneoufly quoted t. 9, inftead of 69, by Linnaeus,

is S./u/ca, the leaves of which arelefs fpreading.

4. S. projlrata. Proitrate Stoebe. Linn. Mant. 291.

Willd. n. 4. Thunb. Prodr. 169.— Leaves pointed, lan-

t il.i'e, oblique ; woolly beneatli. Stem decumbent.

—

Found at the Cape by Thunberg.—The flem is much
branched, clothed with fpreading, ovato-huceoiate, thyme-

like leaves ; green and fmooth above ; very white, with a

concealed rib, beneath. Flowers the fize of a large pea,

tawny or rcddifli, with very white anthers. Scales of the

common calyx exadtly like the leaves, in this as well as other

fpecies.

5. S. phyUcoidcs. Phylica-leaved Stoebe. Thunb. Prodr.

169. Willd. n. J.
—" Leaves pointed, lanceolate, ereft.

Stem ereft."—From the lame country. Thunb. This de-

finition is inefficient to give any dillind idea of the plant.

We have feen no fpecimen.

6. S. gomphrenoides. Amarantine Stoebe. Linn. Suppl.

391. Willd. n. 6. Berg. Cap. 336. Thunb. Prodr. 169.

« Houttuyn Linn. Pfl. Syfl. v. 4. 435. t. 34. f. I."

—

Leaves elliptic-oblong, concave, fringed ; woolly on the

upper fide ; the lower ones minutely pointed.—Gathered

by Thunberg at the Cape. TheJlems are numerous, ereft,

leafy, a foot high, moil branched at the bottom. Leaves

half an inch or more in length, imbricated ; convex, green

and fomewhat filky, at the back, with a fhaggy marginal

fringe. They are moltly obtufe, without any minute iharp

point, except on the lower ones. Flowers round, whitifh,

rather polilhed, refembling the heads of a Gomphrena.

Each floret appears to have a double calyx ; the outer one

fhortelt, coloured, and fomewhat woolly ; fo that this

fpecies fhould leem rather to belong to Seriphium, as Lin-

naeus has marked it in his copy of Bergius.

7. S. gnaphaloides. Cudweed Stoebe. Linn. Syft. Veg.
ed. 13. 664. Willd. n. 7. Thunb. Prodr. 169. (Seri-

phium corymbiferum ; Linn. Mant. 1 19. Gnaphalium
riveum ; Linn. Sp. PI. I 192. G. incanum, folio lineari

cauli accumbente ; Burm. Afric. 215. t. 77. f. I, bad and

incomplete.)—Leaves (havp-pointed, ovato-lanceolate, con-

cave ; woolly on the upper fide
; polilhed at the back.

Panicles cymofe.—Gathered at the Cape by fome of its

earliett botanical vilitors. The Jlem is fhrubby, rigid; its

upper branches leafy, woolly. Leaves ereft, crowded, fome-

what imbricated, half an inch long, pungent ; fmooth at

the back and margin, curioufly dotted, or reticulated.

Flowers numerous, yellow, in denfe, terminal, corymbofe
tufts ; eachflower cylindrical, with a fquarrofe, imbricated,

tight, partly woolly, common calyx. Florets two or three.

Seed-down club-lhaped, very (lightly feathery. We cannot
but conceive the genus of this plant to be very doubtful,

the inner ca/yK being fcarcely diftinguifhable.

8. S. fcabra. Rough-leaved Stoebe. Linn. Suppl. 391.
Willd. 11. 8. Thunb. Prodr. 170.— Leaves erect, linear;

woolly above ; muricated at the back. Flowers racemofe.

—Found at the Cape by Thunberg. The minute cari-

fiated leaves, and outer calyx, are rough with glandular

prickles. Florets four or five. Theirproper calyx is fmooth,
twice as long as the outer. Sometimes, but not always,

the rough fcales of the outer calyx furround and feparate

each particular^©/?/, making the plant a true Seriphium;
fo nearly are thefe two genera related !

9. S. cinerea. Grey Heath-leaved Stoebe. Willd. n. 9.
Thunb. Prodr. 169. Ait. n. 2. (Seriphium cinereum

;

Linn. Sp. PI. 1316. Breyniana cineroides capenfis ; Petiv.

Gazoph. t. 3. f. 9.)—Leaves fpreading, linear; woolly
above ; fmooth at the back. Flowers in denfe whorled
fpikes. (See Seriphium, n. 1.) This appears however to

be a true Stsel/e. The common calyx has woolly obtufe
fcales, and contains many florets, whole partial calyx ig

fmooth, with long brittly points, feeming to furround each
floret dilUnftly.

10. S. fubulat/t. Awl-leaved Stoebe. (Seriphium gna-
phalodes ; Linn. MSS.) — Leaves fomewhat fpreading, in-

volute, pointed, awl lhaped ; woolly above ; (lightly muri-

cated at the back. Flowers fpiked. Outer calyx woolly.

—Native of the Cape of Good Hope.

—

Theflem is erect,

woody, branched, leafy, round, (lightly woollv. Leaves
at full ereft, then fpreading or recurved, hardly an inch

long at moll, very (lender, and apparently thread-fliaped,

but they are concave and woolly above ; the under fide is

clothed in a deciduous filmy web, and armed here and
there with prominent prickles Spikes terminal, Ihort, ovate

or oblong, rather compound, fomewhat leafy. Commtn
calyx very diltind from the leaves, with (hort, obtule,

partially woolly fcales, containing two or three, rarely four,

florets, whole partial calyx is long, pointed, and membranous.
Seed-down loofely feathery. We cannot find that this

plant has ever been publifhed before.

11. S. reflexa. Reflexed Stoebe. Linn. Suppl. 391.
Willd. n. 10. Thunb. Prodr. 169.—" Leaves thread-

fhaped, partly pointed. Branches reflexed. Spikes ovate."

—Gathered by Thunherg at the Cape. Theflem is faid

to be procumbent.

12. S. diflicha. Two-ranked Stoebe. Linn. Suppl. 391.
Willd. n. 11. Thunb. Prodr. 169.—Leaves falciculated,

linear, partly pointed. Spikes two-ranked.—Gathered by
feveral botanilts at the Cape. The flem is very copioufly

branched. Leaves very (lender, half an inch long, em-
bracing denfe, grey, woolly, axillary tufts of fmaller ones.

Flowers fmall, feffile. Common calyx many-flowered, Scarce-

ly diltinguilhable from the minute tufted leaves
; partial one

longer, with blunt, tawny, mining fca'es.

13. S. fafciculata. Fafciculate Stoebe. Thunb. Prodr.

169. Willd. n. 12.—" Leaves fafciculated, triangular- awl-

fhaped. Spikes two ranked."—Found by Thunberg at

the Cape.

14. S. plumofa. Feathery Stoebe. Willd. n. 13. Thunb.
Prodr. 169. ( Breyniana capenfis, capitulis albis plumofis ;

Petiv. Gazoph. t. 5. f. 4.)—See Seriphium, n. 2, where
this fpecies is properly placed, having but a foiitary^?o/?/,

whofe long, fmooth, prominent, partial calyx, projecting

out of the woolly (hort external calyx, is very remarkable.

We cannot underitand the obfervation in Linn. Mant. 481,
"flores yflve 6-flori," unlefs each kale of the inner calyx

was taken for a floret.

15. S. fufca. Brown Stoebe. Willd. n. 14. Thunb.
Prodr. 170. (Eupatorium ericoides, capitis bonas fpei ;

Breyn. Cent. t. 69. Abrotanoides capenfis, ericas folio ;

Petiv. Gazoph. t. 5. f. 2.)— See Seriphium, 11. 3, to
which genus this fpecies undoubtedly belongs, each floret

having a diltinft outer, as well as inner, calyx, notwithlland-

ing its great refemblance to Stoebe ericoides, n. 3.

16. S. virgata. Wand-like Stoebe. Thunb. Prodr. 170.
Willd. n. 15.—" Leaves linear, pointlefs, downy. Spikes
terminal."

17. S. afpera. Harlh Stoebe. Thunb. ibid. Willd.
n. 16. — " Leaves linear, pointlefs, fmooth, reflexed.

Flowers lateral."—This and the iaft were found by Thun-
berg at the Cape, and do not appear to be known to any
other author.

18. S. pajferinoides. Sparrow-wort Stoebe. Willd. n. 17.

(Seriphium pallerinoides ; Lamarck Di£l. v. 1. 271.)^
Leaves triangular-awl-(haped, clofe-prefled ; woolly above.

Flowers folitary at the ends of the (hort lateral branches.

—

Gathered
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Gathered by Commcrfon in the ifle of Bourbon. This is

certainly a Seripbium, not a Stoebe. TheJiem is fix or eight

feet high] with innumerable branches, refembling a Tamarix
in habit. Leaves minute, imbricated ; fmooth at the back.

Inner ,M.'y.v long i d fmooth, at length fpreading widely.

The outer is cylindrical, of many rounded imbricated fcales,

woolly within, and contains a Gngle flower only. This
Ihnuld follow Seripbium fufcum in its proper place.

19. S. rk'mocerotis. Rhinoceros Stoebe. Linn. Suppl. 391.
Willd. n. 1S. Thunb. Prodr. 170.—" Leaves triangular-

awl-lhaped, clofe-prefled. Branches downy, drooping.

Clufters proliferous."—Native of the Cape, and laid to be

the chief food of the rhinoceros. We have feen no fpe-

cimen, but it is very pollible, as Lamarck, fufpe&s, that this

may not be d Eerent from the lalt fpecies.

20. S. cernua. Drooping Stoebe. Thunb. Prodr. 170.

Willd. n. 19.—"Leaves ovate, pointlefs, fmooth, imbri-

cated. Young branches downy."—Gathered at the Cape
by Thunberg, as well as the following.

2 1. S. nivea. Snow-white Stoebe. Thunb. ibid. Willd.

n. 20.—" Leaves triangular, obtufe, clofe-prefled. Flowers

terminal."—In this view of the genus Stoebe, as it ftands in

Willdenow, we have been chiefly folicitous to afcertain

fpecies and their fynonyms. The intelligent reader may
arrange fome of them under this genus, others under

Seripbium ; but the greater part mult remain in uncertainty,

either from the obfeurity of Nature herfelf, in this very

ambiguous cafe, or becaufe we have not fufficient information

from Thunberg, who alone has feen fome of the fpecies.

The genera appear to us too diihntt to be refolved into

one. They require to be carefully itudied by an adept,

who oujht to be poflefled of all the known fpecies of both,

and to examine the Itruclure of all their flowers, before he

attempts to draw any conclufion refpetting their generic

diflinttious, or even their precife place in the Linnasan

fyltem.

STOECHADES, in Ancient Geography, iflands of the

Mediterranean lea, upon the coall of Gallia Narbonnenlis.

Thefe illands are the fame with the iflands of Hieres.

Strabo mentions five of them ; and three of thefe deferve

to be recorded, viz. Prote, Mefe, and Hypoea.
Stoi.c hades Minores, or the Lejfer Stoechades-, were

two fmall iflands of the -five above-mentioned, fituated op-

pofite to Marfeilles, called Ratoneau and Pomeque.
STOECHAS, in Botany, ->xx -' °f E*i ifcorides, appears

very clearly, from his delcription, to be the Lavandula
Stoechat of Linnxus. (See Lavandula, n. 2) The
above ancient writer fays it owes its name to the iflandi

called Stoechades, on the coall of France, now called ijles

d7
Hyeres, where it was known to grow.

Stoechas is alfo the fpecific name of a Gnaphalium,

Linn. Sp. PI. 1 193, the 5. citr'ma of old writers.

STOEFLER, John, in Biography, a German mathe-

matician, was born at Juitingen, in Swabia, in 14^2, and

was raifed from humble lite into a reputable fituation by

his abilities. About the year 1482 he became profellor of

mathematics at Tubingen ; and Philip Melanchthon and

Sebaltian Munfter were his fcholars. He improved geo-

graphy, to which he was much attached, and conftrutted

various maps; all which, with manv MSS., were con-

fumed by a fire which broke out in 1534- Being an induf-

trious calculator, he computed ephemerides for many
years ; which were firfl publifhed at Ulm in 1499, when

they begin, and extend to 1531. At the latter year they

commenced at Tubingen, and continued for twenty years,

to
1 J5 2. H; alfo conftrutted very neat mathematical

inltruments and globes. He compoled likewife feveral ufe-

ful works. Confiding in the reveries of judicial aftrology,
he is faid to have predict, d a general fl >od ; which threw
Europe into great alarm, lo that univcrfal terror prevailed.
But when the year arrived, no inundation took place. Stoefler
died at Blaubauren in 1531. He was author of feveral

aftronomical works, befid . the ephemerides ; and he left in

MS. a commentary on Ptolemy's Geography, prelerved in

the library of Ulm. Gen. Biog.

STOER, in Geography, a river of Holflein, which runs
into the Elbe ; 2 miles N.W. of Gluckftadt.
STOERCKIA, in Botany, is one of thofe two famous

genera, which Crantz, a feverc critic of fuperior writers,

made out of one Gngle fpecies, Draacna Draco of Linnaeus.
For this he is held up to admiration 111 the Syjl. Veg. under
Dracxna ; the only vengeance which Linnaeus took, for

his many petulant and unjuft attacks ; but it is con-
clufive.

STOF, in Commerce, a liquid meafure at Dantzic, Riga,
&c. See Tab. XXXII. under MEASURES.
STOGUMBER, or StOKE-GoMER, in Geography, a

market-town in the hundred of Williton and Freemanors,
and county of Somerlet, England, is feated in a valley to

the fouth-wclt of the Quantock hills, near the northern
fide of the county, and confilts chiefly of two ftreets. A
large church, dedicated to St. Mary, contains a nave,

chancel, two aides, and as many chapels : the fouth aifle is

furmounted by an embattled tower, feventy-two feet in

height. On the fouth fide of the chancel is a tomb, with
the effigy of fir George Sydenham, and in the church-yard
is an ancient ttone crols. This town is endowed with one
annual fair, and a weekly market on Saturday : its popu-
lation 111 181 1, was 1214 inhabitants, who occupied 234
houfes. About two miles from the church of Stogumber,
are the remains of Combe Sydenham, the ancient manlion
of the family of that name. Some of the old ftaircafes

are yet tolerably entire, as well as the kitchen, which
appears to have been very large ; and near the centre of the
building is a tower. The parifh of Stogumber contains an
alms-houfe, founded by one of the Sydenham family, with a

proviiion for it from their eftate. There is alfo a charity of
thirteen pounds per annum to the poor for ever. In this

town and its vicinity, many Roman coins have been found,

together with other antiquities of the fame people. The
adjoining parifh of Bicknoller is fuppofed to have derived

its name from two Britifh words, fignifying a fmall trea-

fury, in allufion to the quantity of fpecie there difcovered.

On an eminence near the church, in the fame parifh, are

the remains of an ancient fortification, called Trendle caflle,

the foffe and entrance of which ftill remain. Wellward
from this, on the fummit of the fame hill, is another, of

much fmaller dimen lions, called Turk's caflle ; and near

this fpot is a beacon, which has an extenfive and command-
ing view of the whole country. The parifh of Strington,

on the oppofitc fide of the Quantock hills, contains a large

intrenchment, called Douxborough callle, of a circular

form, conlilting of a double rampire, with a very wide

and deep foffe. The church of this parifh is a fmall build-

ing, having a nave, chancel, and an aifle or chapel : the

church-yard contains an ancient ltone crofs. Hillory,

&c. of Somerfetfhire, by the Rev. J. Collinfon, 4to. 1791,
vol. iii.

STO.TANOW, a town of Poland, in Volhynia ; 44
miles S.W. of Lucco.
STOICAL Fate. See Fate.
STOICISM, the dottrines and opinions of Zeno's fol-

lowers, called Stoics.

STOICS, a fett of ancient philofophers, the followers

of
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of Zeno ; thus called from the Greek rox, portico, or the

porch ; becaufe the place which Zeno choi'e for his fchool

was the " Poccile," or painted porch, a public portico fo

denominated from the pictures of Polygnotus and other

eminent painters, with which it was adorned. This por-

tico, which was the molt famous in Athens, was called ,-oa,

the porch.

The author of this ferJt, Zeno, was a native of Cittium,

a maritime town in Cyprus, originally peopled by a colony

of Phoenicians, whence he is fometiraes called a Phoenician,

and is fuppofed to have borrowed many of his dogmata

from Phoenician philofophy, which many learned men

maintain was, itfelf, borrowed from the Jewifh : though

it mull be allowed, there appear as many things in the

Stoic philofophy, borrowed from Plato's and Socrates's

fchool, as from that of Moles. The profeffion of his father

was that of a merchant ; but his fon, manifefting an early

propenlity towards literature, lie early devoted him to phi-

lofophy. The father, having frequent occafion, in his mer-

cantile capacity, to vilit Athens, purchafed for his fon fe-

veral of the works of the moll eminent Socratic philofophers.

Thefe he read with great avidity ; and when he was about

thirty years of age, he determined to take a voyage to a

city, which was fo celebrated as a mart both of trade and

of fcience. What were his views in this voyage, whether

mercantile or fcientific, is not certain. Some writers re-

port, that he made a trading voyage from Cittium to

Athens, richly freighted with Tyriati purple, and was fhip-

wrecked not far from port ; upon which we are told, con-

futing the oracle how he (hould bell fpend the reft of his

life, he was anfwered, ei cfuy^im^oiTo toi,- vsxfoi?, by becoming

of the fame colour with the dead ; upon which he applied

himfelf to the itudy of the ancient philofophers, and became

a hearer of Crates, the Cynic.

Others relate, that upon his full arrival in Athens, he

went accidentally into the (hop of a bookfeller, and taking

up a volume of the Commentaries of Xenophon, read a few

paffages, and that, being highly gratified by the perufal,

and forming a very favourable idea of the author, he afked

the bookfeller where he might meet with fuch men. Crates,

the Cynic philofopher, paffed by the (hop at this moment,
and the bookfeller pointing to him, faid to Zeno, " follow

that man." Availing himfelf of an early opportunity of

attending upon the inftruftions of Crates, he enlifted him-

telf in the number of his difciples. But highly as he ad-

mired the general principles and fpirit of the Cynic fchool,

he could not reconcile himfelf to their peculiar manners
;

and, beiides, his inquifitive difpofition would not allow him
to imbibe that indifference to every fcientific enquiry, which
formed one of the diftinguifhing chara&eriftics of that feft.

Abandoning Crates, he repaired to the fchool of Stilpo
;

and when his former mailer attempted to drag him away
from it by force, he faid to him, " you may feize my body,
but Stilpo has hold of my mind." Having for feveral

years attended upon the leftures of Stilpo, he had recourfe

toother fchools, particularly thofe of Xenocrates, Diodorus
Cronus, by whom he was inftrufted in dialectics, and on
whom he conferred a large pecuniary gratuity for the difco-

very of fome of his ingenious fubtleties, and various other

matters ; and at length he offered himfelf as a difciple of
Polemo. Polemo, however, apprized that Zeno, by re-

moving from one fchool to another, was merely collecting

materials to form a new fyftem of his own, when he came to

his fchool, faid to him, <( I am no ftranger, Zeno, to your
Phoenician arts : I perceive that it is your defign to creep
flily into my garden, and to (leal away my fruit." Polemo
was not midaken in his conje&ure ; for Zeno, after having

made himfelf thoroughly acquainted with the tenets of

others, determined to become the founder of a new feft, and
eftablifhed a fchool at Athens. Zeno was diftinguittied by
that kind of fubtle reafoning, which was at the period in

which he flourilhed popular. He likewife exemplified the
fyftem of moral do&rine which he taught in his own life.

We need not wonder, then, that he (hould attract a num-
ber of followers, and alfo enjoy the favour of the great.

His leftures were attended by Antigonu3 Gonates, king of
Macedon, whilft he refided at Athens ; and upon his return,

Zeno was invited to his court. So highly was he efteemed
among the Athenians, on account of his approved integrity,

that they depofited the keys of their citadel in his hands.
They alfo honoured him with a golden crown, and a ftatue

of braTs. Among his countrymen, the inhabitants of Cy-
prus, and among the Sidonians, from whom his family was
derived, he was likewife highly efteemed.

In his perfon, Zeno was tall and (lender; his afpeft wa»
fevere, and his brow contracted. His conftitution was
feeble ; but he preferved his health by great abftemioufnefs.

The fupplies of his table confided of figs, bread, and honey ;

notwithftanding which, he was frequently honoured with the
company of great men. It was a fingular proof of his mo-
deration, mixed, indeed, with that high fpirit of independ-
ence which afterwards diftinguifhed his fedl, that when De-
mocharis, fon of Laches, offered to procure him fome gra-
tuity from Antigonus, he was fo offended, that from that

time he declined all intercourfe with him. In public com-
pany, to avoid every appearance of an affuming temper, he
commonly took the lowed place. Indeed, fo great was his

modelly, that he feldom chofe to mingle with a crowd, or

wifhed for the company of more than two or three friends

at once. He paid more attention to neatnefs and decorum in

external appearance, than the Cynic philofophers. In his

drefs indeed he was plain, and in all his expences frugal

;

but this is not to be imputed to avarice, but a contempt of
external magnificence. He (hewed as much refpeft to the

poor as to the rich ; and converfed freely with perfons of

the meanelt occupations. He had only one fervant, or, ac-

cording to Seneca, none.

Honoured and efteemed as Zeno was by a great number of
perfons, and unaduming and irreproachable as were his man-
ners, he had his enemies. Philofophers of diftinguifhed

ability and eloquence employed their talents againil him.

Amongft thefe we may reckon Arcefilaus and Carneades,

the founders of the Middle and New Academy. Towards
the clofe of his life, Epicurus, whofe temper and doftrines

were alike inimical to the fevere gravity and philofophical

pride of the Stoical fedl, was his powerful adverfary.

Zeno is faid to have lived to the extreme age of 98 years, and

at lad, in confequence of an accident, voluntarily put an

end to his life. In walking out of his fchool, he fell, and

broke one of his fingers ; upon which, he was fo affefted

with a confeioufnefs of infirmity, that, (triking the earth,

he faid, " Why am I thus importuned ? I obey thy fum-
mons :" and immediately going home, he ftrangled himfelf.

He died in the lirft year of the 129th Olympiad, B.C. 264.
The Athenians, at the requeft of Antigonus, erecfted a

monument to his memory in the Ceramicum.
If we compare the doftrines of Zeno with the hiftory of

his life, his heterogeneous fyftem will appear to have been
compiled out of the various tenets of the fchools which he
frequented ; and on the credit of thefe he affumed to him-
felf the title of the founder of a new feft, which fpread

widely, and fubfitted for many ages. Of Zeno, Cicero
fays, that he had little reafon for deferting his matters, efpe-

cially thofe of the Platonic fchool, and that he was not fo

muck



STOICS.

much an inventor of new opinions as of new terms. A comic

poet, quoted by Athenseus, thus ridicules the logomachies of

Zeno and his followers :

AxOTJll' w StOKX!," i'/UT0J01 \rfU

Aoyvv u7rox*tlige-;«

*• Ye fagesof the Porch, loquacious tribe,

Traders in trifles, arbiters of words,

And cenfors ! hear !"

Zeno transferred the dialectics of Diodorus Cronus, and
the moral doctrine of the Cynic feft, into his own fyftem ;

the principal difference between the Cynics and Stoics con-

filling in this particular, that the former difdained the culti-

vation of nature, and the latter affected to rife 3boveit.

On the fubject of phyiics, Zeno received his doctrine from
Pythagoras and Heraclitus, through the channel of the

Platonic fchool. Cicero cenfures the Stoics for encouraging
in their fchools a barren kind of difputation, and employ-
ing themfelves in determining trifling queftions, in which the

difputants can have no interelt, and which, at the clofe,

leave them neither wifer nor better. And that this cenfure is

not, as fome modern advocates for Stoicifm have maintained,

a mere calumny, but grounded upon fact, fufficiently ap-

pears from what is faid by the ancients, particularly by
Sextus Empiricus, concerning the logic of the Stoics.

Seneca, who was himfelf a Stoic, candidly acknowledges
this.

The Stoics, whofe ruling paflion wa» vanity, were ambi-

tious of that kind of reputation which was derived from (kill

in the arts of reafoning and fophiftry. The moral part of

their philofophy partook alfo of the defects of its origin. It

may be as juftlyobjefted againft the Stoics as the Cynics,that

they aflumed an artificial feverity of manners, and a tone of
virtue above the condition of man. Their doctrine of moral
wifdom was an oftentatious difplay of words, in which little

regard was paid to nature and reafon. It profelfed to raife

human nature to a degree of perfection before unknown ; but
its real eftect was, merely to amufe the ear, and captivate the

fancy, with fictions which can never be realized. ' Laltly, the

phyfical and theoretical fyftem of the Stoics, like thofe from
which it had been borrowed, had, in its principles, a flrong

bias towards enthufiafm.

The extravagancies and abfurdities of the Stoical philofo-

phy may in fome meafure be afcribed to the vehement con-
tefts which fubfifted between Zeno and the Academics on the

one hand, and between him and Epicurus on the other.

Whilft Epicurus taught his followers to feek happinefs in

tranquillity, or 3 freedom from labour and pain, Zeno ima-

gined his wife man not only free from all fenfe of pleafure,

but void of all paffions and emotions, and capable of being

happy in the midft of torture. That he might avoid the tor-

pid indolence of the Epicureans, he had recourfc to a moral
inititution, which bore indeed the lofty front of wifdom,
but which was elevated far above the condition and powers
of human nature.

The natural difpofition of Zeno, and his manner of life,

had no inconfiderable influence in fixing the peculiar character

of his philofophy. By nature fevere and morofe, and con-

Ititutionally inclined to referve and melancholy, he cheriihed

this habit at an early period, by fubmitting to the aultere

and rigid difcipline of the Cynics. Qualities which he con-

ceived to contribute to his own perfonal merit, he transferred

to his imaginary character of a wife or perfect man. His
followers, therefore, affected an appearance of gravity and

dignity, which they fupported more by external fhow than

by the real praftice of fublime or ufeful virtuee. Hence

many of them were philofophirs in words, rather than in

their actions ; and thus it was that their adverfariel found fo

much fcope for fatirical ridicule and invective againft Stoical

pride and hypocrify. Indeed, a fyftem of philofophy,

which aims at raifing men above their nature, muft com-
monly produce, either wretched fanatics or artful l\ypocrit e .

It is no proof of the perfection which fome have been willing

to afcribe to the Stoic philofophy, that there were among
its profeffors many perfons highly diftinguifhed by genuine

wifdom and virtue. For their uncommon merit was rather

the effect of a happy temperament, or of fortunate circum-

itances in concurrence with thofe moral principles which are

common to all mankind, than to the peculiarities of the

Stoical fyftem, which, as we fhall prefently fee, were not

adapted to cherifh the genuine fentiments either of virtue or

piety.

In forming an accurate judgment of the Stoical philofo-

phy, it is neceflary to guard againft two errors, into which

thofe have been betrayed who have appreciated it too highly.

We fhould not form our opinion of this philofophy from
words and fentiments detached from the general iyltem, but
confider them in their connection both with the premifes and

conclufions : nor fhould we confound the genuine doctrines

of Zeno, and other ancient fathers of this (eft, with the

glofTes, or improvements, of the later Stoics ; who, after the

introduction of the Chriftian doctrine, artfully accommo-
dated their langmge, and even their tenets, as far as polli-

ble, to the Chriftian model. (See Fate.) Brucker, in

his " Hiftory of Philofophy," tranflated by Enfield, has

given an abftraft of the Stoic philofophy, deduced from the

writings of Cicero, Plutarch, Laertius, Sextus Empiricus,

Simplicius, and Stobaeus, compared with thofe of Seneca,

Antoninus, and Epiftetus, under the diftinft heads of phi-

lofophy in general, logic, phyfics, metaphylics, and morals.

Our limits will only admit a few extrafts. The dodtrine of

the Stoics, with regard to " philofophy in general," was, that

wifdom confifts in the knowledge of things divine and human;
that philofophy is fuch an exercife of the mind as produces

wifdom, and that in this exercife confifts the nature of virtue ;

and confequently, that virtue is a term of extenfive meaning,

comprehending the right employment of the mind in reafon-

ing, in the itudy of nature, or in morals. With Socrates

and the Cynics, Zeno reprefented virtue as the only true

wifdom ; but being difpofed to extend the purfuits of his

wife man into the regions of fpeculation and fcience, he

gave, in his ufual manner, a new fignification to an old term,

and comprehended the exercife of the underftanding in the

fearch of truth, a6 well as the government of the appetites

and paffions, under the general term Virtue.

" Logic," according to the Stoics, is either rhetorical or

dialectic ; the former being the art of reafoning and dif-

courfing on fubjedts which require diffufe declamation, and

the latter being the art of clofe argumentation, in the form

of difputation or dialogue. Rhetoric is of three kinds, de-

liberative, judicial, and demonflrative. The dialectic art is

the inftrument of knowledge, by enabling a man to diftin-

guifh truth from error, and certainty from bare probability :

and it confiders things as exprefled by words, and words

themfelves. External things are perceived by a certain im-

preffion made either upon fome parts of the brain, or upon
the percipient faculty, which may be called an image,

(fa.Treyix, fince it is impreffed upon the mind, like the image

of a feal upon wax. This image is commonly accompanied

with a belief of the reality of the thing perceived ; but not

neceffarily, fince it does not accompany every image, but
thofe only which are not attended with any evidence of de-

ception. Where only the image i-s perceived by itfelf, the

thing
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thing is apprehenlible ; where it is acknowledged and ap-

proved as the image of fome real thing, the impreffion is

called apprehenfion, xa1a\«J-i.;, becaufe the objedt is appre-

hended by the mind, as a body is grafped by the hand.

Such apprehcnfi<>n, if it will bear the examination of rea-

fon, is Knowledge ; if it is not examined, it is mere opinion
;

if it will not bear this examination, it is mifapprehenfion.

The fenfes, corrected by reafon, give a faithful report ; not

by affording a perfect apprehenfion of the entire nature of

things, but bv leaving no room to doubt of their reality.

Nature haa furuifhed us with thefe apprehenfions, as the ele-

ments of knowledge, whence further conceptions are raifed

in the mind,' and a way is opened for the inveftigations of

reafon.

Some images are fenfible, or received immediately through

the fenfes ; others rational, which are perceived only in the

mind. Thefe latter are called Iwotai, notions or ideas.

Some images are probable, to which the mind affents with-

out hefitation ; others improbable, to which it does not rea-

dily aflent ; 'I'd others doubtful, where it is not entirely

perceived, whether they are true or falfe. True images

are thofe which arife from things really exifting, and agree

with them. Falfe images, or phautafms, are immediately

derived from no real ob|eet. Images are apprehended by
immediate perception, through the fenfes, as when we fee a

man ; conf'quentially.by likenefs, as when from a portrait we
apprehend the original ; by compofition, as when, by com-
pounding a horfe and man, we acquire the image of a Cen-
taur ; by augmentation, as in the image of a Cyclops ; or

by diminution, as in that of a pigmy.
Judgment is employed either in determining concerning

particular things, or concerning general propolitious, ufing

in the latter cafe our preconceptions, or umverfal princi-

ples, as criteria or meafures of judgment. The firlt im-

preffions from the fenfes produce in the mind an involuntary

emotion ; but a wife man deliberately examines them, and

fufpendshis affent or approbation tawiufladttrus) with regard

to the report of the fenfes, tili he has invettigated the nature

of things, and fully elhmated the weight of evidence.

The mind of man is originally like a blank leaf, but capa-

ble of receiving any impreffions. Thefe impreffions, made
by the fenfes, remain in the memory, after the objects that

occafioned them are removed ; a fuceeffion of thefe continued

impreffions, made by fimilar objects, produces experience
;

and hence arife permanent notions, opinions, and knowledge.

Even univerfal principles, TfoXn4<sii, are originally formed,

by experience, from fenfible images. All men agree in their

common notions or preconceptions ; difputes only arife con-

cerning the application of thefe to particular cafes.

Thefe three things are mutually related ; the expreflion,

the notion or image in the mind which is exprefled, and the

external objedt. Under the head of expreflion, dialectics

confider vocal found, as expreffed by letters ; the feveral

parts of fpeech ; the etymology, analogy, or anomaly of

fyntax ; the fignification of words, and other properties of

language. The notion or image expreffed is the (£a»T«cria,

phantafy, already explained.

Dialectics confider things as capable of being claffed under

fpecies and genera. The molt comprehenfive genus is that

which includes all things, both real and imaginary. Of
things there are four fubdivifions, viz. fubftance, qualities,

modes, and relations. Things confidered with refpedt to

fpeech are faid to be Xtxta, capable of being exprefled in

words. Predicates are things predicated, or declared, con-

cerning another. Hence arife axioms, fimple and compound,

and thefe admit of different characters. An argument

(xoyos) commonly confifts of a general truth admitted

(>.n^«) ; a particular cafe fuppofed (VjwXru^a) ; and t

conclulion (~,;op:'.). Argumi its admit of different forms.

According to the Stoical doctrine concerning " nature,"

there cxifled from eternity a dark confuted chaos, in which
were contained the firil principles of all future beings

;

which chaos, being at length arranged, and emerging into

variable forms, became the world, as it now fubfitts. The
univerfe, though one whole, contains two principles, dittindt

from elements; one paffive, which is pure matter, without
qualities, and the other active, which is reafon or God.
Zeno, determining to innovate upon the dodtrine of the

Academy, and declining to adopt the DnaliftSc fyftem,

which held God and matter to be two principles, eternally

oppofite, not only differing in their effence, but having no
common principle by which they can be united, and alfo the

emanative fyflem (fee EMANATION) en braced a third hypo-
thesis, which is dittinguithed by the appellation of the

", Stoical fyflem." Unwilling to admit, on the one hand,

two oppofite principles, both primary and independent, and
both abfolute and infinite ; or, on the othe-, to fuppofe

matter, which is in its nature diametrically oppofite to that

of God, the adtive efficient caufe, to have been deriv- J by
emanation from him

;
yet finding himfelf wholly unable to

derive thefe two principles from any common fource, he

confounded their eflence, and maintained that they were fo

effentially united, that their nature was one and the fame.

The Stoical fyllem teaches, that both the adtive and paffive

principles in nature are corporeal, fince whatever adts or

fuffers muft be fo. The efficient caufe, or God, is pure
ether, or fire, inhabiting the exterior lurface of the heavens,

where every thing which is divine is placed. This ethereal

fubftance, or divine fire, comprehends all the vital principles

by which individual beings are neceffarily produced, and

contains the forms of things, which, from the hicfheft re-

gions f the univerfe, are diffufed through every other part

of nature.

Matter, or the paffive principle, in the Stoical fyftem, is

deftitute of all qualities, but ready to receive any form ; in-

active, and without motion, unlets moved by fome external

canfe. The contrary principle, or the ethereal operative

fire, being adtive, and capable of producing all things from
matter, with confummate fkill, according to the forms which
it contains, although in its nature corporeal, confidered in

oppofition to grofs and fluggifh matter, or to the elements,

is faid to be immaterial and fpiritual.

Some perfons have been mifled in forming their notions of

the Stoical fyftem, by the bold innovations of its advocates

in the ufe of terms ; and accordingly they have inferred from
the appellations fometimes'applied by the Stoics to the Deity,

that they conceived him to be ftridtly and properly incor-

poreal. Whereas the truth feems to be, that, as they

fometimes fpoke of the foul of man, a portion of the divi-

nity, as an exceedingly rare and fubtle body, cro,ua a^aioTt^ov

x«i X£irTojuE^!r^o>, and fometimes as a warm or fiery fpirit,

irnvfjic, s»9ffjuov, fo they fpoke of the Deity as corporeal,

confidered as diftindt from the incorporeal vacuum, or infinite

fpace, but as fpiritual, confidered in oppofition to grofs and
inactive matter. They taught, indeed, that God is unde-
rived, incorruptible, and eternal

;
poffeffed of intelligence ;

good and perfedt ; the efficient caufe of all the peculiar qua-
lities or forms of thing6 ; and the conftant preferver and go-
vernor of the world : and they defcribed the Deity under

many noble images, ar.d in the molt elevated language. The
hymn of Cleanthes, in particular, is juttly admired for the

grandeur of its fentiments, and the fublimity of itsdidtion.

But if, in reading thefe defcriptions, we haftily aflociate

with them modern conceptions of Deity, and negledt to re-

cur
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cur to the leading principles of the feet, we fhall be led into

fundamental mifapprehenfiom ofthe true dodlrineof Stoicifm.

For, according to this feft, God and matter are alike unde-

nted and eternal, and God is the former of the univerfe in

no other fenfe, tlian as he has been the neceffary efficient

caufe, by which motion and form have been imprefled upon
matter. What unworthy notions the Stoics entertained of

God, fuffienr;tlv appears from the finglc opinion of his

finite nature, an opinion which neceflarily followed, from
the notion that he is only a part of a fpherical, a: d therefore

1 finite univerfe.

With refpect to the doctrine of divine Providence, it ap-

pears that, according to the Stoics, the agency of the

Deity is nothing more than the active motion of a celeftial

ether, or lire, poflelled of intelligence, which at firft gave

form to the fhapelefs mafs of grois matter, aRd being always

eirentially united to the vifible world, by the fame neceffary

agency, preferves its order and harmony. The Stoic idea of

Providence is, not that of an infinitely wife and good being,

wholly independent of matter, freely directing and govern-

ing all things, but that of a neceflary chain of caufes and
effects, arifing from the action of a power, which is itfelf a

part of the machine which it regulates, and which, equally

with that machine, is fubjeft to the immutable law of necef-

fity. Providence, in the Stoic creed, is only another name
for abfolute neceffity, or fate, to which God and matter, or

the univerfe, which contilts of both, is immutably fubject.

The rational, efficient, and aftive principle in nature, the

Stoics called by various names ; nature, fate, Jupiter, God.
• What is nature," fays Seneca, " but God ; the divine

reafon, inherent in the whole univerfe, and in all its parts

;

or you may call him, if you pleafe, the author of all things."

And again : " Whatever appellations imply celeftial power
and energy, may be juftly applied to God ; his names may
properly be as numerous as his offices." The term nature,

when it is at all diltinguifhed in the Stoic fyftem from God,
denote?, not a feparate agent, but that order of things

which is neceflarily produced by his perpetual agency.

The univerfe, according to Zeno and his followers, is

iwia !u4-i>to,- xai aug-ditTixn, " a fentient and animated being."

But Zeno underltood this doftrine in a fenfe different from

that in which it was conceived by many former philofophers.

Zeno, adopting the ideas of Pythagoras and Heraclitus, and

affiiming that there is no real exillence which is not corpo-

real, conceived nature to be one whole, o Milling of a fubtle

ether and grofs matter, the former the active, the latter the

paflive principle, ascflentially ui ited a«the foul and body of

man ; and fuppofed God, with refpect to nature, to be, not

a co-exifting but an informing principle. Whillt the Stoics

allowed that the Deitv is the efficient and intelligent caufe

of all the effects which are produced in the world, their

notions of hi' nature and attributes were confufed and de-

grading. Refiding primarily in the fuperior celeftial region,

and being thence diffuled, as a fubtle fire through a finite

world, his univerfal prefence is limited, and falls far fhort of

the attribute of immenfity, as it belongs to the divine nature.

United to matter by the immutable chain of neceffity, he

wants that freedom of action which appears to be one of the

mod effential characters of the Supreme Beine- The origi-

nal communication, and the perpetual prefervation of forms

and qualities, by the neceffary action of a fubtle fire upon
matter, though this principle be fuppofed to be poflelled of

reafon and intelligence as well as energy, is certainly an idea

of Deity, which falls far (hort of that pure and fubhme doc-

trine, which reprefents God as creating and governing the

world by voluntary agency, and with wife deGgn. That
Vol. XXXIV.

the Deity is, according to the Stoic doctrine, fubjeft to the
law of neceffity no lefs than matter and all lubordinate

beings, Seneca, and other writers of this left, cxprefsly

affert. " Both godi and men are bound," fays be, " by the
fame chain of neceffity. Divine and human affairs are alike

borne along in an irrefiftible current ; caufe depends upon
caufe; effects arife in a long fucceffion ; nothing happens by
accident, but every thing comes to pafs in the eftablifhed

order of nature."

Portions of the ethereal foul of the world being diftri-

buted throughout all the parts of the univerfe, and ani-

mating all bodies, hence arile, in the fyftem of the Stoics,

inferior gods or demons, with which all nature is peopled.
All thefe divinities they confidered as derived from the foul

of nature, and a6 limited in their duration. Demons were
divided by the Stoics into fuperior and inferior ; the fuperior,

thole which inhabited the fun and ftars, which they con-
fidered as ao-ia-r 4-Nx.ixa., animated fubftances ; the inferior,

human fouls feparated from the body, or heroes. " llluf-

triotis men," fays Cicero, " whofe fouls furvive and enjoy
immortality, are juftly efteemed to be gods, fince they are
of an excellent and immortal nature." Befides this, there
feems little reafon to doubt, that the Stoics acknowledged
the exillence of other inferior divinities, portions of the foul

of the world, and taught that they are endued with human
paffion«, and therefore are proper objects of facrifice and
worfhip.

As the Stoics held, that all the inferior divinities are por-
tions feparated from the foul of the world ; fo they con-
ceived, that a period would arrive, when they would return

into the firlt celeftial fire, and fuppofed that, at the fame
time, the whole vifible world would be confumed in one ge-
neral conflagration.

On the fubject of the origin of evil, they had recourfe to
fate, and taught that evil was the neceflary confequence of
that eternal neceffity, to which the great whole, comprehend-
ing both God and matter, is fubject.

Concerning the fecoud principle in the univerfe, matter,

and concerning the vifible world, the doctrine of the Stoics

is briefly this : matter is the firlt tflence of all things, defti-

tute of, but capable of receiving, qualities. Confidered

univerfally, it is an eternal whole, which neither increafet

nor decreafes. Confidered with refpect to its parts, it is ca-

pable of increafe and diminution, of collifion and feparation,

and is perpetually changing. Bodies are continually tending

towards diflolution ; matter always remains the lame. Mat-
ter is not infinite but finite, being circumfcribed by the

limits of the world ; but its parts are infinitely divifible.

The world is fpherical in its form, and is lurrounded by
an infinite vacuum. The action of the divine nature upon
matter, firft produced the element of moifture, and then the

other elements, fire, air, and earth, of which all bodies are

compofed. Air and fire have efiential levity, or tend to-

wards the exterior furface of the world ; earth and water

have efiential gravity, or tend towards the centre. All the

elements arc capable of reciprocal converfion ; air paffing

into fire or into water ; earth into air and water ; but there

i 5 this efiential difference among the elements, that fire and

air have within themfelves a principle of motion, while

water and earth are merely paffive.

The fun is a fphere larger than the earth, confifting of

fire of the purelt kind : it is therefore an animated being,

and the firft of the derived divinities. The ftars too are of

the fame kind, fiery bodies endued with perception and in-

telligence, and therefore to be ranked among the gods.

They are nourifhed by exhalations from the leas and

H b rivers.
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rivers. Becaufe the heavenly bodies are animated, they are

capable of forefeeing future events, and of declaring to

mankind, by certain ligns, the appointments of fate.

The celeftial bodies move, in their orbits, in the following

order: Saturn, Jupiter, Mara, Mercury, Venus, the Sun,

the Moon. The moon, which occupies the lowell part of

tin ethereal region, is, like the rett, a tiery luminary pof-

felled of intelligence ; but the lire is mixed with air ; whence

the (pots upon its furface. Its form is fpherical, and its

motion fpiral, and of two kinds ; the one, from ealt to

well, with the heavens ; the other from welt to ea't, through

the ligns of the zodiac.

Below the fphere of the moon is the region of the air.

The earth is the mod denfe part of the world, and is the

main fupport of nature, like the bones of an animated

body. The earth, with its waters, forms a globe, which is

the centre of the world : it always remains immoveable.

The world, including the whole of nature, God, and

matter, fuhlided from eternity, and will for ever fitbfiit
;

but the prefent regular frame of nature had a beginning,

and will have an end. The parts tend towards a diflolution,

but the whole remains immutably the fame. The world is

liable to deftruftion from the prevalence of moifture, or of

drynefs ; the furmer producing an univerlal inundation, the

latter an univerfal conflagration. Thefe fucceed each other

in nature as regularly as winter and fummer. When the

univerfal inundation takes place, the whole furface of the

earth is covered with water, and all animal life is deftroyed ;

after which, nature is renewed, and fubfilts as before, till

the element of fire, becoming prevalent in its turn, dries up

all the moiilure, converts every fubltance into its own na-

ture, and at lalt, by an univerfal conflagration, reduces the

world to its priitine Hate. At this period, all material

forms are loft in one chaotic mafs : all animated nature is

re-united to the Deity, and nature again exifts in its original

form, as one whole, confiding of God and matter. From
this chaotic ftate, however, it again emerges, by the energy

of the efficient principle, and gods and men, and all the

forms of regulated nature, are renewed, to be diflolved and

renewed in endlefs fuccefllon.

As a neceffary confequence of the doftrine of the con-

flagration, and fubfequent restoration of all things, the

Stoics maintained, that the human race will return to life.

Hence it appears in what fenfe we are to underftand the

Stoic doftrine of refurreftion, upon which Seneca has

written with fo much elegance ; and what meaning we are

to annex to his words, when he fays, " Death, of which
we are fo much afraid, and which we are lo defirous to

avoid, is only the interruption, not the deftruftion, of our
exiltence ; the day will come which will reftore us to life."

This tenet is not to be confounded with the Chriftian doc-

trine of the rtfurreftion of the body ; for, according to the

Stoics, men return to life, not by the voluntary appoint-

ment of a wife and merciful God, but by the law of fate,

and are not renewed for the enjoyment of a better and
happier condition, but drawn back into their former ftate

of imperfection and mifery.

Man, according to the Stoics, is an image of the world ;

one whole, compofed of body and mind. The mind of man
is a fpark of that divine fire which is the foul of the world.

The human foul, being a portion of the Deity, is of the

fame nature ; a fubtle fiery fubftance, endued with intel-

ligence and reafon : but the energy of this principle is con-
fined and reft rained, in the birth of man, by its union with
grolkr matter.

Concerning the duration of the foul of man, the Stoics

entertained very different opinions. Clcanthes thought that

all fouls would remain till the final conflagration. Chrylip-

pus was of opinion, that this would only he the lot uf the

wife and good ; and Seneca feems to have entertained the

fame notion. Epiftetus and Antoninus aliened, that as

foon as the foul is releafed from the body, it returns to the

foul of the world, or is loft in the univerfal principle of fire.

Some were fo abfurd as to believe, that the human foul, con-

fiding of a fiery fpirit condenfed by its union with air,

is capable of being extinguifhed. While others, with

equal abfurdity, conceived that the human foul, fhut up
within the grofs body, could not, at death, find a free

paflage, but remained with the body till it was entirely de-

ftroyed. The only idea of the immortality of the foul,

which feems to have been entertained by the Stoics, was that

of a renovation of being, in that fated circuit of things which

we have feen to be one of their fundamental doctrines. In

the univerfal reftoration of nature, fome imagined that each

individual would return to its former body ; while others

conceived, that after a revolution of the great year, fimilar

fouls would be placed in fimilar bodies.

The foul, conceived by the Stoics to have been material,

was reprefented by them as confiding of eight diltinft parts,

viz. the five fenfes, the productive faculty, the power of

fpeech, and the ruling part, to oyi^owxov, or reafon. Thofe
who held the exidence of the foul after death, fuppofed it to

be removed into the celeftial regions of the gods, where.it

remains, till, at the general conflagration, all fouls, both

human and divine, fhall be loft in the Deity. But many fup-

pofed, that before they were admitted among the divinities,

they mud purge away their inherent vices and imperfections,

by a temporary refidence in the aerial region between the

earth and the moon, or in the moon itfelf. Withrefpeft to

depraved and ignoble fouls, it was a common opinion, that

after death they were agitated in the lower region of the air,

till the fiery parts were feparated from the groller, and rofe

by their natural levity to the orbit of the moon, where they

were dill further purified and refined : a kind of mechanical

purgatory, which very well agreed with the mechanical

principles of the Stoic philofophy. Thefe fancies are

treated with ridicule by Epiftetus and Seneca, who fre-

quently fpeak of the happinefs of good men after death in

terms which might have fuited a better fydem. Seneca,

confoling Marcia under the lofs of her fon, fays, " The
facred afl'embly of the Scipios and Catos, who have them-

felves defpifed life, and obtained freedom by death, fhall

welcome the youth to the region of happy fouls. Your
father himfelf (for all are there known to all) fhall embrace

his grandfon, and fhall direft his eyes, now furnifhed with

new light, along the courfes of the neighbouring dars, with

delight explaining to him the myderies of nature, not from

conjecture, but from certain knowledge. Like a welcome
guide in an unknown city, he will unfold to the inquiring

ttranger the caufes of the celeftial appearances."

The Stoical doftrine of " Morals" is founded on the

principles of phyfics. Conceiving God to be the principal

part of nature, by whofe energy all bodies are formed,

moved, and arranged, and human reafon to be a portion of the

divinity, it was their fundamental doftrine in ethics, that in

human life one ultimate end ought for its own fake to be

purfued ; and that this end is, to live agreeably to nature,

that is, to be conformed to the law of fate by which the

world is governed, and to the reafon of that divine and ce-

leftial fire which animates all things. Since man is himfelf

a microcofm, compofed, like the world, of matter and a

rational principle, it becomes him to live as a part of the

great
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great whole* and to accommodate alt his dcfires and pur-

suits to the general arrangi meul ol nature.

To live according to nature, as the Stoics teach, is virtue:

and virtue is itl It na pin I ; For the fupreme good is, to

live according to a jult con, I the real nature of
things, chilling that which is in itfeJ 1 rejecting

the contrary. Every man having within himfelf a capacity

of difccrniug and following the law of nature, hath his

happinefs in his own power, and is a divinity to himlelf.

Horace feems to have adopted this notion, Ep. 1. i. iS.

ult.

" S.'d fatis eft orare.Tovem qux ponit et aufert :

Det vitam, dct opes: sequum mi anitnum ipfeparabo."

" For life and wealth to Jove I'll pray
;

Thcfe Jove can give or take away :

But for a firm and equal mind,

Thisbleffing in myfelf I'll find." Fra.cis.

Wifdom, fay the Stoics, confilts in diftinguifhing good
from evil. Good is that which produces happinefs, accord-

ing to the nature of a rational being. As the order of the

world confilts in an invariable conformity to the law of
fate, fo the happinefs of man is ii/joia, that courfe of life

which flows in an uninterrupted current, according to the

law of nature. Since thofe things only are truly good
which arc becoming and virtuous, and virtue, which is featcd

in the mind, is alone fufficient for happinefs, external things

contribute nothing towards happinefs, and therefore are not

in themfelves good. The wife man will only value riches,

honour, beauty, and other external enjoyments, as means
and inlhuments of virtue ; for, in every condition, he is

happy in the pofleflion of a mind accommodated to nature.

Pain, which does not belong to the mind, is no evil. The
wife man will be happy in the midfl of torture. All exter-

nal things are indifferent, fince they cannot affeft the hap-
pinefs of man : neverthelefs, fome of thefe are conducive,

others unfavourable, to the life which is according to nature,

and as fuch are proper objefts of preference or rejeftion,

a-foirypsvx n aioTo-JByfif/a. Every virtue being a conformity
to nature, and every vice a deviation from it, all virtues and
vices are equal. One aft of beneficence, or juftice, is not

more truly fo than another ; one fraud is not more a fraud

than another ; therefore there is no other difference in the

eflential nature of moral aftions, than that fome are vicious,

and others virtuous.

The Stoics advanced many extravagant afTertions con-
cerning their wife man. For example, that he feels neither

pain nor pleafurc ; that he exercifes no pity ; that he is free

from fauks ; that he is divine ; that he can neither deceive

nor be deceived ; that he does all things well ; that he alone

is great, noble, ingenious ; that he is the only friend ; that

he alone is free ; that he is a prophet, a prince, and a king; and
the like. Thefe paradoxical vauntings are humoroufly ridi-

culed by Horace. Serin. 1. i. fat. iii. apud fin.

The Stoics, however, did not fuppofe that their wife

man aftually exifted ; but they formed in their imagination

an image of perfection, towards which every man fhould

continually afpire.

The firil objeft of purfuit, according to the Stoics, is,

not pleafure, but conformity to nature ; and every one who
has a jult difcernment of what is good, will be principally

folicitous, in all his actions and purfuits, to conform to na-

ture. This, they teach, is the origin i f moral obligation.

Violent emotions and pafiions, ariiing from falfe concep-
tions of good, are contrary to right reafon and nature; and
thefe it is the office of reafon to prevent or remedy. Of

virtues, fome are contemplative, others practical ; fome
primary, others fubordinate. The Contemplative or feieiitific

virtues are thofe which conlill in jult conceptions and prin-
ciples ; the praftical, thole which concern the conduft of
lite. The primary virtues are, prudence, temperance, for-

titude, andjuftice. Prudence refpefts the choice and purfuit
of goods ; temperance, the government of the appetites ;

fortitude, the endurance of that which is commonly eftecined

evil ; and jultice, the offices of focial life.

Duties were diftriboted by the Stoics into three chiles, as

they refpeft God, ourfelves, and our neighbour. The du-
ties of religion arc, to think jultly concerning God, and to
worfhip him pioufly. He thinks jullly of God, who be-

lieves him to be the fupreme director of human affairs, and
the author of all that is good and fitting in human life. He
worfhips God pioufly, who reveres him above all beings ;

who perceives and acknowledges him in all events ; who is in

every thing refigned and obedient to his will ; who patiently

receives whatever befals him, from a perluafion, thai what-
ever God appoints mult be right ; and in fine, who cheer-

fully follows wherever divine Providence leads him, even

though it be to flittering and death.

The fum of a man's duty with refpeft to himfelf is, to

fubdue his paflions ofjoy and forrow, hope and fear, and even
pity. He who is, in this refpeft, perfeftly raafter of him-
felf, is a wife man ; and in proportion as we approach to-

wards a Hate of apathy, we advance towards perfection.

The duty we owe towards others, is to love all men, even

our enemies. A good man will love his neighbour from his

heart, will refrain from injuring, and take pleafure in pro-

teftingand fervinghim. He will not think himfelf born for

himfelf alone, but for the common good of mankind, and
will (hew himfelf kind to all, according to his ability. He
will think himfelf fufficiently rewarded by the contcioafnefs

of well doing, and will never ceafe to do good, although

he has no witnefs of his good deeds, nor is ever likely to re-

ceive any applaufc or recompence for his beneficence. The
wife man never remits the punifhment due to a criminal

through pity, which is a weaknefs not to be indulged : ne-

verthelefs, in cafes where reafon fuggefts a fufficient ground
for clemency, he will not treat a delinquent with rigour.

He will relieve the fick, aflill the fhipwrecked, afford pro-

teftion to the exile, or fupply the hungry with food, but

with an undifturbed mind, and a cheerful countenance ; dif-

daining all forrow arifing from fympathy, as well as from

perfonal fufferings. No one is more ready than the wife man
to exercife lenity and benignity, and to attend to the welfare

of other individuals, and to the general intereit of mankind.

Concerning the whole moral fyftem of the Stoics, it mufl

be remarked, that, although it be highly deferving of praife

for the purity, extent, and variety of its doftrines, and

although it mufl be confefled, that in many feleft paffagesof

the Stoic writings it appears exceedingly brilliant, it is never-

thelefs founded on falfe notions of nature and of man, and

is raifed to a degree of refinement which is extravagant and

impracticable. The piety which it teaches, is nothing more

than a quiet fubmiflion to irrefifliblc fate. The felf-com-

mand which it enjoins, annihilates the bed affeftions of the

human heart. The indulgence which it grants to fuicide is

inconfiftent, not only witti the genuine principles of piety,

but even with that conflancy which was the height of Stoic

perfeftion. And even its moral doftrine of benevolence is

tinctured with the fanciful principle, which lay at the

foundation of the whole Stoic fyftem, that every being is a

portion of one great whole, from which it would be un-

natural and impious to attempt a leparation.

We mult then conclude, that the ethics of Zeno and hi*

Hhj followers,
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followers, however fplendid, and in many particulars well-

founded, deviated, as a i'yltem, from the true principles of

nature, and had a tendency to produce artificial characters,

and to encourage moral affectation and hypocrify.

Zeno, the founder of the Stoical fyltem, had many dif-

ciples and fuccellors ; fuch were Perfieus, Arifto the Cliian,

Herillus, and Sphxrus. His immediate fucceflbr in his

fchool was Cleanthes. (See his article.) After Zeno, no

philofopher more truly exhibited the charadter, or more

illuftrioufly difplaycd the dodtrine, of the Stoic fedt, tlnn

Chrylippus. (See Chrysippus.) The immediate fucceflbr

of Chryfippus in the Stoic fchool was Zeno of Tarfus, or,

as fome fay, of Sidon. The chair was next aflumed by Dio-

genes of Seleucia, called alfo the Babylonian. (See his

article.) Hi; difciple and fucceflbr was Antipater of

Tarfus. The laft of that feries of Stoics which belongs to

the hiftory of the Greek philofophy was Polidonius. See

POSIDONIUS.
The Stoic fchool was patronized by many eminent men

in the Roman republic ; but the man who claims more

fpecial notice, as a Stoic in character as well as principle,

was the younger Cato. See his article.

The Stoic philofophy, which under the republic found

many patrons, particularly among the profefiors of the law,

continued to flourifh under the emperors till after the reigns

of the Antonines. Its ethical dodtrine became the perma-

nent balls of the Roman jurifprudence; and the high tone

of wifdom and virtue which it aflumed, induced many
perfons of great diftindtion and eminent merit to declare

themfclves of the Stoic fedt, or at lealt to prefer its moral

fyltem to that of any other fchool. The prevalence of

Chriilianity contributed alfo, in no fmall degree, to the

fuccefs of Stoicifm. Befides, the Stoic fedt acquired great

credit and authority from the illuftrious examples of many
perfons of both fexes, who, in thofe times of civil opprefiion,

bravely encountered death in the caufe of liberty and virtue.

Among the heroines of this age, Tacitus mentions the two
Arrias, the wives of Cxcina Pxtus and Thrafeas, and

Fannia, the wife of Helvidius. For thefe and other caufes,

the Stoic fedt, in the time of Juvenal, prevailed almoft

through the whole Roman empire. (Sat. xv. v. 108.)

Under Antoninus Pius, fchools of Stoicifm were fupported

at the public expence in Athens, Alexandria, and probably

too at Rome; for Antoninus, after he came to the purple,

vifited the houfe of Apollonius the Stoic to Itudy philo-

fophy. At Tarfus in Cilicia there was alfo a Stoic

fchool, which produced fevcral celebrated philofophers.

The Stoic philofophy, however, ftruggled with powerful

oppofition from feveral quarters ; and from the period when
the motley Eclectic fyftem was eftablifhed, Stoicilm began

to decline ; and in the age of Augulline it no longer fub-

fifted as a diftindt fedt. It was only during the fhort fpace

of 200 years, that the Roman fchool of Zeno was adorned

with illuftrious names which claim a place in the hiftory of

philofophy. The firft Stoic who merits attention in this

period is Athenodorus, of Tarfus in Cilicia (fee Atheno-
dorus) ; Annxus Cornutus, an African, who lived at Rome
in the beginning of the reign of Nero, and excelled in cri-

ticifm and poetry, though philofophy was the principal

objedt of his ftudy (fee Cornutus) ; Caius Mufonius
Rufus, who was banifhed by Nero to Gyxra, but after-

wards recalled by Vefpafian (fee Musonius) ; Chxremon,
an Egyptian; Lucius Annx.s Seneca (fee his article);

Dio, of Prufa in Bithynia, called for his eloquence Chry-
foftom; Euphrates of Alexandria; Epidtetus (fee his ar-

ticle) ; Sextus, of Chseronea in Boeotia; and, laft of all

thofe whom we (hall mention, the great and good emperor,
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Marcus Aurelius Antoninus. (See his article. ) From the
time of the Antonines to that of Alexander Severus, there
were public fchools of the Stoics in Athens and Alex-
andria ; but their dodtrine was corrupted by the prevalence
of the Ecledtic philofophy. In the fixteenth century fome
attempts were made for reviving the Stoic philofophy by
Lipfius, (fee his biographical article,) Gafper Scioppius,

Daniel Heinlius, and Thomas Gataker. See Brucker's
Hilt, of Philofophy by Enfield, vols. i. and ii.

STOIS, in Geography, a town of Hungary; 10 miles

N.W. of Cafchau.

STOKAIM, a town of Pruffia, in Natangen ; 30 miles

S.S.E- of Konigfberg.

STOKE, a townfhip of Lower Canada, on the St.

Francis river, N. of Afcot.

Stoke'j Bay, a bay on the S. coaft of Hampfhire,
between Portlmouth harbour and Southampton river, S. of
Gofport.

STOKE-COURCY, a parifh of large extent in the north-

welt part of the hundred of Cannington, and county of
Somerfet, England. One extremity of this parifh is a
long, narrow peninfuk, called Start Point ; which ftretches

nearly four miles into the fea, and terminates at the weftern

edge of Bndgewater bay. The river Parret empties itfelf

into the fea at this point. The town of Stoke-Courcy
confifts chiefly of one long ftreet, and is fituated at the

fouthern extremity of the parifh : it is Ityled in ancient re-

cords, the borough and honour of Stoke-Courcy, and the

above-mentioned ftreet ftill retains the former of thefe ap-

pellatives ; though we do not find that it fent members to

parliament more than once in the time of Edward III.

It was formerly privileged with a market ; this, however, has

been long fince difcontinued ; but here are yet held two
annual fairs. Near the old crofs, in High-ftreet, are two
fine fprings, incloied within cillerns, which, after fupplying

the inhabitants with water, unite with the brook that runs

near the town, and fall into the fea at Stoford. The church
of Stoke-Courcy, built at feveral periods, is a large building,

with a tower in the centre, fupported by four large arches.

The eattern end of this edifice is of great antiquity, and was
the conventual church belonging to the priory of Benedidline

monks, which was formerly founded near this place. The
arches which feparate the body of the church from the

north and fouth aifles are femicircular, and fpring from
very rich capitals. The name of Stoke-Courcy is Saxon,

the former word fignifying a village, and the latter the

name of its original proprietor ; whofe ruined manfion lies

a fhort diftance to the fouth of the town. This parifh, in-

clufive of Fairfield, contained, in 181 1, 1208 inhabitants, and

222 houfes. — Hiftory of Somerfetfhire, by the Rev. John
Collinfon, 4to. 1791, vol. i.

STOKEN, a town of Switzerland, in the canton of

Zurich ; 16 miles N. of Zurich.

STOKERAU. See Stockerau.
STOKES, a county of North Carolina, in Salifbury

diftridt, bounded E. by Rockingham and W. by Surry,

containing 11,645 inhabitants, of whom 1746 are flaves.

The capital is Germantown.
Stokes, a town of North Carolina, near the Yadkin ;

20 miles N.N.W. of Salifbury.

STOKESIA, in Botany, was fo named by L'Heritier,

in honour of Jonathan Stokes, M.D., well known as the

coadjutor of Dr. Withering, in his Botanical Arrangement

of Biitifh Plants ; and particularly diftinguifhed for his

critical actitenefs, difplayed in his references to figures

throughout that work. Dr. Stokes has recently publifhed

an elaborate Materia Medica, in four o&avo volumes, dif-

pofed
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uoted according to the Linnaran fyftem.— L'Herit. Sert.

Angl. 27. Willd. Sp. PI. v. 3. 1703. Mart. Mill. Did.
t. 4. Ait. Hort. Kew. t. 4. 491. Purfh coy. Juff. 450.
Poiret in Lam. Dicl. v. 7. 4;^.— Clafs and order, Syn.e-

nrfin Pohramia-equalis. Nat. Ord. Compoftfee capital*, Linn.

Cinaracephalt, Juff.

Gen. Ch. Common Calyx ovate, fomewhat imbricated,

•with leafy fcales. Cor. compound, radiated ; florets tubu-

lar, all perfctt ; thofc of the difk numerous, regular, in live

equal ferments ; thofe of the radius larger, funnel-fliaped,

with, a dilated, five-cleft, unequal limb. Slam. Filaments

five, capillary ; anthers united into a cylindrical tube. Pi/}.

Germen angular; Ityle thread-lhaped, the length of the

ftamena ; ftigmas two, divaricated. Perie. none, except

the permanent calyx. Seeds to each floret, fclitary, ob-

long ; thofe of the difk with four angles ; thofe of the

radius with three. Down of four ereft brillles in the feeds

of the difk, of three only in thofe of the radius. Recept.

naked.

EfT. Ch. Receptacle naked. Seed-down of three or

four brillles. Calyx leafy, fomewhat imbricated. Florets

of the crcumference funncl-fhaped, irregular.

I. S. cyanea. Blue Stokclia. Willd 11. I. Ait. n. 1.

(Carthamu-. lxvis ; Hill. Hort. Kew. 57. n. 5.)— Native

of South Carolina. Cultivated at Kew from about the year

1766, when Mr. Gordon is faid to have introduced this

elegant plant. It is perennial, flowering in Auguft, requir-

ing fhelter in winter. The_/?«n is ereft, fimple, leafy, about

two feet high. I.oiver leaves lanceolate, clafpinsj the (lem,

toothed at the bafc ; upper feffile, heart-lhaped, ferrated
;

all fmooth, bright-green. Flowers large and very hand-

fome, of a fine blue. It is by miltake that Hill and L'He-
ritier are cited as having given figures of this plant.

STOKESLEY, in Geography, a town in the well

divifion of the liberty of Langbaurjrh, and North Riding

of Yorkfhire, at the diftance of 247^ miles north-w. I

from London, and 43^ from York. In 181 1 it contained

388 houfes, and 1439 inhabitants. The lordfhip of St.

ley, at an early period, was granted to the family of Baliol,

and was poflefied by Guy de Baliol, who came into England
with king William I. The manor, after defcending throu /h

the family of Forlter, has fince been fold to the Rev. Mr.
Hillyard, the prefent proprietor.

The town is feated on the north fide of a large branch

of the river Leven, and is formed chiefly by one broad Itreet.

The buildings are principally modern, with the exception of

the fhambles and the toll-booth, which have an appearance

of antiquity. Though no evidence of the original found-

ation of St. Peter's church in this town can now be produced,

yet a church is mentioned in the Domefday furvey. About
1363, a chantry was founded at the Virgin's altar, within

this building, by William de Stokefley, for the repofe of the

fons of John de Middleton and his wife. There is a church

at the eaftern extremity of the town, of modern ereftion,

but the ancient town is yet remaining. The rectory-houfe

was rebuilt in the year 1792, and is an agreeable residence,

greatly improved by the prefent incumbent, the dean of

York. Adjoining to the church-yard, on the north, Hands

the manor-houfe, a fquare (tone edifice, with gardens, and a

riling (hrubbery in front. This town is endowed with two
fairs, and a weekly market, held on Saturday. The petty

feffions for the weltern divifion of Langbaurgh are held

here. The parifh of Stokefley is of conliderable extent, and

inclofes an area of about feven fquare miles. Within it are

comprifed the townfhips of Stokeflry-Bufby and Eafby,

with the hamlet of Tameton, and a part of Newby. Thefe

were manorial refidences held under feudal tenures : little

n T O
remains of their ancient greatnefs are vifible. Eafby Hall,
formerly a feat of the lords Eures, now falling to decay,
and an ancient chapel at the Couth end of the village, dedi-

cated in 1349, are the only vefliges left. The environs of
Stokefley are fertile, and the lands near the town chiefly laid

into pallure.— Beauties of England and Wales, vol. xvi.

Yorkfhire; by J. Bigland. Hiilory of Cleveland; by the
Rev. John Graves, 410. 1808.

STOKLDORF F, a town of Auflria
; 4 miles N.E. of

Sonneberg.

STOKOLETZ, a town of Croatia ; 12 miles S.W. of
Petrinn.

STOLATZ, a town of European Turkey, in the pro-
vince of Servia, on the Morava

; 30 miles N.N.W. of
Niffa.

STOLBERG, a town of Saxony, in the circle of
Erzgebirg ; 8 miles S.W. of Chemnitz. N. lat. jo° 40'.

E. long. 12 42'.— Alfo, a town of Weltphalia, capital of
a county to which it gives name, and refidence of the counts ;

40 miles N. of Erfurt. N. lat. 51 29'. E. long. 1
1° c'.— Alfo, a town of France, in the department of the Roer ;

3 miles S.S.W. of Efchweiler.— Alfo, a county fituatcd

in Thunngia ; about 20 miles long and 15 broad. It af-

fords fome good pafture and arable land, with fome rich

mines of copper and iron, fome fine woods, and plenty of
game; now annexed to the kingdom of Wcftphalia.

STOLBOVOI, a cape on the E. coafl of Kamtfchatka;
40 miles E. of Kamtfchatkoi. N. lat. c6° 2 c'. E. loner.

,61° 44'-

STOLCKERN, a town of Aultria
; 3 miles S.W. of

Eggenburg
STOLE, Stoi.a, from to\t,, fignifying a long robe, or

vc/tment, a faccrdotal ornament, worn by the Romifh parifh-

priefis over their furplice, as a mark of fuperiority in their

refp-£tive churches.

Trie 'tole is worn by other priefls over the alb, at cele>

branng of mais ; in which cafe it goes acrofs the ltomach;
and by deacons over the left fhouider, fcarfwife.

The ftola is a broad fwath, or flip of cloth or fluff, hang-
ing from the neck to the feet, with three crofTes upon it.

The bifhops anciently pretended, that the parifh priefls

were never to appear before them but in their Holts. In
Flanders and Italy they always preach in doles. It is fup-

pofed to be a reprefentation of the borders of the long robe
worn by the Jewifh high-priefls.

The ftola of the ancient Romans, Sec. was very different

from that now in ufe ; the former was a kind of robe fitter

for women than men, though it was held a robe of honour
among all nations. Kings themfclves fomctimes ufed it,

and fometimes bellowed it as a reward of virtue.

Stole, Groom of the, the eldelt lord of his majefly's bed«

chamber, whofe office and honour is to prefent and put on
his majefly's firll garment or fhirt every morning ; and to

order the things in the chamber.

STOLE, Order of the, an order of knights indituted by the

kings of Aragon ; though, as to the particular author or

time of the inftitution, we are in the dark. The firll time

we hear of it is under Alphonfus V. who mounted the

throne in 1416. Jufliniani takes it to have been inflituted

about the year 1332.
Stole, Order of the Golden, a military order at Venice,

thus called from a golden dole, which the knights wore over

their left fhouider, reaching down to the knee, both before

and behind, a palm and a half broad. None are raifed to

this order but the patricians, or noble Venetians. Juftiniani

obferves, that the tims of the inftitution of this order is

unknown.
STOL-
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STOLHOVEN, in Geography, a town of Germany, in

the duchy of Baden, not far from the Rhine ; 16 miles

N.N.E. of Strafturg. N. lat. 48° 45'. E. long. 8 s
7'.

STOLLEN, a town of Pruflia, in the province of Ober-
land ; 3 miles E. of Liebltadt.

STOLMIRZ, a town of Auftrian Poland, in Galicia ;

28 miles E. of Lemberg.
STOLOWICZE, a town of Ruffian Lithuania ; 30

miles S. of Novogrodek.
STOLPE, a town of Pruflia, in the province of Erme-

land; 4 miles N.E. of Allenllein.— Alio, a river which

rifes in Pomerania, and runs into the fea ; 27 miles W. of

Dantzic. — Alio, a town of Anterior Pomerania; 5 miles

W. of Anclam. —Alfo, a town of Farther Pomerania, on

a river of the fame name, which here begins to be navigable

to the Baltic. It contains three churches, and a Lutheran
convent for ladies. The trade is confiderable ; 80 miles

N.E. of Stargard. N. lat. C4 25'. E. long. 16 43'.—
Alfo, a river of Farther Pomerania, which runs into the

Baltic at Stolpemunde.— Alfo, a lake of Brandenburg, in

the Mark of Pregnitz ; 2 miles E. of Kyntz. — Alio, a

town of Brandenburg, in the Ucker Mark ; 6 miles S.E.
of New Angermunde. N. lat. 52 58'. E. long. 14 14'.

STOLPEMUNDE, a town of Farther Pomerania,

fituated on the coalt of the Baltic, at the mouth of the river

Stolpe ; 10 miles N. of Stolpe. N. lat. 54 32'. E. long.

16° 33'-

STOLPEN, a town of Saxony, in the marggravate of

Meiflen, with a citadel. In 1632, thistoivn was burned by
the Croats ; and in 1765, the fortifications of the citadel

were deltroyed by the Pruffians
; 33 miles W.N.W. of

Zittau. N. lat. 51° 3'. E. long. i4°5'.

STOLTENBERG, a town of Pomerania; 10 miles

S.S.W. of Corlin.

STOLTZENBURG, a town of Tranfylvania ; 6 miles

N. of Hermenltadt.

STOMACACE, in Medicine, from aro^a., the mouth,

and xc.Ho-, evil, an erofion of, and lpontaneous hxmorrhage
from, the gums and internal furface of the cheeks, together

with an unufual foetor of the mouth, is, in faft, a fymptom
of fcurvy, or purpura, affecting that part. The term is

fometimes ufed as an appellation of fcurvy. See Scurvy
and H^emorrH/EA.
STOMACH, in Anatomy and Phyfiology, ( Ventrkulus,

Stomachus,) the large membranous bag, conftituting the

amplelt portion of the alimentary tube ; intervening be-
tween, and communicating with, the cefophagus and duo-
denum ; receiving from the former the food which has un-

dergone maftication, digefling it, or converting it into an
uniform pulp, and tranfmittmg it into the latter ; fituated

in the upper part of the abdomen. It may be regarded as

the commencement of the digeftive apparatus ; for in it the

food undergoes the firft change of properties in that feries

of changes, which ends in its affimilation to our organs

:

the cefophagus, which precedes it, ferves merely to convey
the aliment from the mouth ; and the act of maftication is a

fimply mechanical procefs, auxiliary, but not efiential, to

digeltion.

The llomach is a conical bag, being large at one end,

and gradually decreafing to the other : hence the terms,
great or left, and fmall or right extremities (extremitas

cefophagea, fuperior, major ; cardia ; and extremitas py-
lorica, inferior, minor; pylorus.) It has two openings:
a circular one with fmooth fides, and no thickened or ele-

vated ring, which is the termination of the cefophagus, and
pal] d the fuperior, cardiac, or oefophageal orifice; a

J mailer, alfo circular, furrounded by a thick prominent
2

ring, called the inferior or pyloric orifice, through which
the digelted aliment is tranfmittcd into the fmall inteltine.

Any perpendicular fedtion of the itomach is circular : the

largeft circle isoppofite to the termination of the cefophagus;

from that point the diameter gradually diminiihes to the

pylorus, where the Itomach is not larger than the duodenum.
The Itomach alfo diminifhes from the cefophagus in the op-

polite dire&ion, or towards the great end, and forms a

fmall hemifpherical blind bag (fundus, faccus excus),

palling about two or three inches to the left of the cefu-

phageal orifice. The two apertures, therefore, are dif-

ferently circumltanced in their relation to the two ex-

tremities .- the pylorus is actually at the right extremity,

while the cardiac opening is placed two or three inches to

the right of the left extremity. The conical tube of the

llomach is incurvated towards its fmall end : two-thirds of

the bag, from the great end, are llraight ; but the re-

mainder is bent upwards or backwards, fo that the pylorus

is turned towards the cardiac orifice : hence thefe two open-

ings are near together on the upper or back afpeft, very

far apart on the front or lower. The concave line joining

them in the former direction is called the fmall arch or

curvature ; the convex line, by which they are united in

the latter, the great arch or curvature of the ftomach.

The furfaces, included between thefe lines, are called the

fuperior or anterior, the inferior or pofterior. For the belt

view of the human ftomach, fee plate xi. fig. I, in the

Phil. Tranf. 1807, in illuftration of a paper by fir Everard

Home.
When the ftomach is full, a vertical feftion of it, at any

part, as we have already obferved, is circular ; when it is

empty, its fides, formed of foft membranes, fall together.

The organ, in the latter (late, is quite flat. The iize of

the organ depends on the quantity of its contents, fince its

fides have thji power of accommodating themfelves to every

variation of this kind. When perfectly empty, it is hardly

larger than an inteltine. It is difficult to determine its ca-

pacity. Soemmerring fays, that in an adult of middle

ltature it will hold, when moderately diftended, from five

to eleven pints of water. In various unnatural itates, we
find its capacity much augmented. Very frequently we
find, after death, the great end more or lefs diftended, and

the fmall extremity empty and contracted : often, too, there

is a mufcular conltriction about the middle, dividing it im-

perfectly into two compartments.

The Itomach is fituated in the epigaflric region, and

chiefly in the left portion of that region ; its long axis being

nearly tranfverfe, or eroding the axis of the trunk at right

angles. The great extremity is placed in the left hypo-

chondrium, with the fpleen attached to it behind by means

of the omentum, and the diaphragm in contact with it to-

wards the front. It ftretches acrofs the vertebral column,

and ends, by its lefier extremity, in the left hypochondrium.

The fmall lobe of the liver covers it above, being interpofed

between the ftomach and diaphragm, fo that thefe are in

contact for a fmall fpace only at the left : the pancreas and

colon are in contact; with it below. The cefophagus lies on

the middle of the fpine : the fmall curvature includes, in its

curve, the lobulus Spigelii and the aorta. The enfiform.

cartilage does not anfwer to the middle of the ftomach, but

rather to its right portion : the pylorus correfponds nearly

to the fundus of the gall-bladder, or to the notch between

the two lobes of the liver. The openings of the ftomach

are placed farther back than the ftomach nfelf ; and this is

particularly the cafe with the oefophageal : the latter is alfo

higher in the body, by about two inches, than the pyloric.

From the fmall arch, which is turned towards the fpine, the

fmall
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fmall omentum departs to the liver: the convexity of the

great arch approach's, to the Front of the abdomen, ami the

great omentum defcends from it in its whole length.

The Itomaeh, therefore, occupies the fpace included be-

tween the falfe ribs, extending acrofs the open interval

between thofe of the rij> lit and left fide : it docs not ufually

tlelccnd lower than the margin ot the cheft, except when
v. rv full.

The relative polition oi the llomach is fubject to change
from ma; >

. particularly from its various conditions

of fulncfs and empnnefs. It. polition in the dead fuhject

may be called perpenclicul.tr : the bowels link down to the

pelvis, the fupport of the abdominal mufclea is loll, ami the

parts naturally belonging to the epigaftric region defcend

into the umbilical. The oefophagus defcends into the Ito-

maeh, and the pylorus afcends : the great arch is turned

downwards, the imall upwards : the upper furface is now
anterior, and in contact with the front of the abdomen ; the

other furface is pofterior ; the polition of the fplecn, follow-

ing that of the ftomach, is alio perpendicular, with the two
extremities turned upwards and downwards. The relations

of the organ are different in the living fubject ; the refinance

of the bowels, and the fupport of the abdominal mufcles,

carry the ftomr.ch higher ; the anterior furface is at the

fame time rather turned upwards, and the pofterior down-
wards ; the great arch is forwards, the fmall backwards ;

and the oefophagus entering the organ, is rather inclined

forwards. When the cavity is diftended, all thefe circum-

itance9 are more ftrongly marked ; the anterior furface is

now turned completely upwards, the pofterior downwards
;

the great arch (lands forwards again ft the abdominal parietes,

the inferior is turned directly backward-. When the ito-

maeh is inflated, it rifes upwards to the diaphragm, rather

than extends downwards. The oefophagus clofe to the

ftomach is now horizontal ; the pylorus, which afcended,

now goes back tranfverfely, and confequentl}| defcends in

the fupine pofture : the ftomach may be fo diftended, that

the pyiorus will rather defcend. The pyloric end is brought
up againtt the gall-bladder. In this ftate of things, the

liver is rather compreffed between the ftomach and dia-

phragm. The fpleen undergoes a correfponding change :

its ends are now anterior and pofterior, inllead of fuperior

and inferior.

The motions of the diaphragm, and changes of fituation

in other neighbouring organs, necefTarily affect the polition

of the ftomach. When the diaphragm defcends in infpira-

tion, the ftomach is puflied down into the umbilical region :

and this change is permanent, when any permanent caufe in

the thorax protrudes this mufcle towards the cheft ; as col-

lections of pus or water, enlargement of the heart, &c.
When the whole of the great omentum i9 protruded in a

hernia, the ftomach is drawn down by it more or lefs : the

pylorus, from fuch a caufe, has been feen at the abdominal
ring. The ftomach has palled through fiflures of the dia-

phragm into the cheft.

Tne organ is held in its fituation by various connections.

The oefophagus, with which it is continuous, unites it to

the fiflure of the diaphragm, being furrounded here by a

loofe cellular tiffue. The continuity of the pylorus with

the duodenum confines it in a fimilar way on the oppofite

fide. By the little omentum its fmall curvature is connected

to the under furface of the liver ; by the great omentum,
the great arch is united to the fpleen and colon. (See

Epiploon-

.) Further, two folds of peritoneum are ob-

ferved, under the name of ligaments ; one connecting the

termination of the oefophagus to the diaphragm (liga-

nientum phrenico-gaftricum), the other paffing between the

diaphragm and the fpleen and fundus of the ftomach (I !c-

nico-gaftricum). Thus the two ends of the ftomach are

connected backwards, and form two fixed point , b tween
which the organ rifes and links, according as it is full or
empty ; the principal effect taking place at the great curva-
ture, or the fituation moll diftant from thefe fixed points.

Strutlurt'of the Stomach.— It confifls, like the rcll of lliu

alimentary canal, of three coats ; a ferous, a mufcular, and
a villous

; which cannot be better demonftrated than on the

cut furface of a timple incifion. There is nothing peculiar

in the ftructure and difpolition of the former. It is thin,

quite tranfparent, clofe in its texture, firmly connected to
the mufcular coat j and it gives the whole exterior of the
ftomach a polifhed furface. At the two arches, the feroui

coat does not adhere fo intimately to the mufcular : here the
omenta are connected to the ftomach ; and between their

two layers the blood-veflels and nerves of the organ run,

furrounded by a copious cellular tiffue. In this fituation,

confequently, the ftomach is not covered by ferous mem-
brane. For fome diltance from the curvature, on each fide,

the peritoneal coat can be eafily feparated by diflection.

When the ftomach is diftended, it rifes in thefe fituationa

into the intervals of the two omental layers, which are then
applied on its furface ; while, in the empty ftate, they are

in contact with each other.

The mufcular covering is the thickell portion of the or-

gan, enabling it to execute the motions which are neceflary

in the performance of its functions. It confifts of a thin,

nearly uniform layer of fibres, fpread out into one con-
tinuous Iheet like a membrane ; and it will, of courfe, ap-

pear thicker or thinner, according as the ftomach is con-
tracted or expanded. Independently of this circumftance,

it feems to be naturally thicker in the pyloric than in the

cardiac portion of the ftomach. The colour of the fibres

is pale, not red, like thofe of the voluntary mufcle9. Two
orders of fibres are eafily diftinguiftied, longitudinal and
circular. The former are exterior, and much the feweft in

number : they confilt of the longitudinal fibres of the oefo-

phagus, expanded in a radiated form in all directions from
the end of that canal over the ftomach. The molt con-
fiderable of them run along the fmall arch as far as the

pylorus, and may then be traced into the duodenum.
Others go towards the great cul-de-fac ; and fome few are

fcattered over the two furfaces. Thefe longitudinal fibres

decuffate the circular ones obliquely at different angles, and
mix with them, ending amonglt them. The circular fibres

are much more numerous, and form a continuous covering

over the whole ftomach. They are rather thin at the great

cul-de-fac, but they increafe in thicknefs towards the op-
pofite end. They form numerous rings parallel to each
other, connected together, and extending from one ex-
tremity to the other. The individual fibres do not furround

the ftomach themfelves ; but one ends, and another begins ;

and they partly turn afide to mix with other fafciculi.

Thefe circular fibres are continuous w.th thofe of the oefo-

phagus on one fide, and with thofe of the duodenum on the

other. At the pylorus they are collected into a thick ring,

which forms the conftriction of the canal at that part.

The mucous membrane, forming the internal furface, is

the mod important part of the ftomach. It does not pof-

fefs the fame power of accommodation to various capacities,

as we find in the ferous and mufcular coats : hence, although

it is fmooth when the ftomach is diftended, it is collected

all over the organ into numerous prominent folds, or rngse,

when the cavity is contracted. The mucous coat is con-

nected to the mufcular by a very copious and loofe cellular

tifluc, fo that it can eafily accommodate it kit to the coo,

traction*
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traftions of the latter. Thefe rugae, which we fee even in

a half-filled (tomach, confilt merely of the mucous mem-
brane ; the ferous and mufcular have nothing to do with

them. When the cavity is very empty, the rugae lie fo

clofe that they touch each other laterally : if the coats of

fuch a ftomach are diltended in any way, all thefe pro-

minences difappear. The principal fibres of the Uomach
being circular, and their contraction consequently taking

place in the tranfverfe direction, the folds produced by this

caufe are longitudinal, or follow the long axis of the fto-

mach : thefe, which are the principal, are joined by fmaller

lateral folds. The cellular fubltance on the external furface

of this membrane is the nervous coat of Haller, and other

anatomifts. It is foft, copious, whitifh in its colour, and

raifed by inflation into the appearance of a downy or cottony

texture. The blood-veffels of the organ ramify in this, be-

fore they enter the mucous furface.

Befides the great folds of the mucous membrane, we ob-

ferve feveral lefs confiderable ones, compofing a net-work

with larger or fmaller intervals : thefe are all deltroyed by
extenfion. The mucous membrane then appears as a fmooth

furface, but foft and rather pulpy : it is the kind of furface

called villous, which is the name ufually given to the mem-
brane, although it does not poffefs the fine pointed pro-

cefles which conllitute the villi of the fmall inteltines. The
mucous membrane, in its moll recent itate, has a tint formed

by the mixture of a very light red and a ftraw colour. Its

true character is not eafily feen, as the furface is generally

covered by a clofely adhering tenacious mucous layer.

Soon after death, the tranfudation of the blood through the

blood-veflels gives a different colour to the mucous mem-
brane. Often, even in the healthiefl fubjefts, there is con-

fiderable vafcularity obfervable in the mucous furface of the

ftomach ; and more particularly when death has been ac-

companied by circumftances, which might impede the re-

turn of the venous blood. This appearance (which does

not indicate any difeafeof the organ) has been often deemed
the refult of inflammation. (See a paper by Dr. Yelloly,

in the fourth volume of the Medico-Chirurgical Tranfac-

tions.) The capillary fyitem exills in great abundance in

the mucous membrane of the ftomach ; fo that it becomes
of an uniform red, when the blood-veflels are injected with

fize and vermilion.

It has been a queftion, whether the fluids fecreted from
this furface are exhaled from its capillaries immediately, or

are fecreted in a diltinft apparatus of mucous glands. The
latter are not eaiily feen, but they have been defcribed by
feveral anatomifls. After defcribing them in various ani-

mals, Haller fays, " they are not equally evident in man :

I have generally been able to obferve pores, which are

vifible all over the furface, and more numerous about the

pylorus ; from thefe, mucous fluid can be expreffed. Others
defcribe excretory dudts, and orifices, and fluids expreffed

from them. Once or twice I have feen the glands them-
felve6, of the nature of crypts, fimple, round, membranous,
hollow, fituated in the cellular membrane under the mucous
coat, and perforating the latter by their fhort dufts." (Elem.
Phyfiol. torn. vi. p. 139.) Soemmerring fpeaks of the

orifices of mucous glands as being vifible about the pylorus

;

but not always very confpicuous. (De Corp. Hum. Fabric,

torn. vi. p. 223.) Laftly, they are delineated in confider-

able number, along the fmall curvature of the ftomach, in

the figure already referred to, publifhed by fir E. Home.
The mucous membrane of the ftomach is continuous with

that of the cefophagus on one fide, and with that of the

duodenum on the other ; but differs clearly in its ilru&ure
from both. The lining of the cefophagus has nothing

villous in its ftru&ure, which is compaft, fmooth, and re-

markably white : it is produced into the cefophageal orifice

of the ftomach, round which it terminates in a fellooncd

border. See fir E. Home's plate.

The communication between the ftomach and duodenum
is formed by the pylorus (janitor, fphinfter), a contracted
orifice turrounded by a thick ring. The lerous membrane
and thij mucous are the fame in the pylorus as elfewhere :

the ring is formed by a thicknefs of circular mufcular fibres.

Soemmerring fpeaks of the pyloric ring being compofed
" e peculiari glandulofa paene fubftantia:" but this does
not accord with our own obfervation. The folds of the

mucous membrane pafs through the pylorus into the duo-
denum ; confequently the orifice is plaited internally. If
the ftomach and duodenum be laid open after death, with-

out diltending the parts, the pyloric orifice will be found
about equal in diameter to a goofe-quill, and in circum-
ference plaited. The finger can, however, be eafily forced

through it, enlarging the opening, ftretching the mufcular
ring, and deftroying the folds. It then appears a fimple

circular opening, with a thick prominent edge. If the

fmall end of the ftomach and the neighbouring portion of
the duodenum be inflated, the pyloric conflriclion is very
vifible externally : if fuch a preparation be dried, it appears
as if a firing had been tied round, and on cutting the parts

open, a tranfverfe production is feen, perforated in its

middle by a circular aperture. Some unimportant varieties

of figure have been obferved in this opening : viz. it has

been feen oval, or oblong, &c. inftead of circular.

The office of the pylorus, as its name implies (from k-iAd,

a gate, and «fo,-, a keeper), is to proteft the entrance of the

inteftine, and prevent the paflage of the alimentary matter,

until it ftiall have fufficiently undergone the aciion of the

ftomach. Its mufcular flructure enables it to accomplifh

this effectually ; for it can contrail fo as completely to {hut

the opening, in which ftate it is fometimes found after

death; at the fame time it has the power of relaxing, and
thus allowing the alimentary pulp to pafs. This contrac-

tion and relaxation are probably regulated by the exiflence

of fome relations between digefted and undigelled fub fiances,

and the peculiar fenfibility of the organ : there is no mecha-
nical explanation of the phenomenon, which is quite a vital

procefs. The refiftance of this mufcular ring is different

in the cafe of folids and fluids ; it allows the latter to enter

the inteilinal canal eafily, as we find from the rapidity with

which they gain admiffion into the circulating fyllem ; and
alfo from the fhort time after drinking, in which they flow

out from the inteftine, when an unnatural external opening

from its canal gives us the opportunity of obfervation.

Although the pylorus is commonly found after death of the

dimenfions already fpecified, we cannot doubt that it is much
larger during the paffage of the chyme ; indeed we occa-

fionally find folid fubftances of confiderable dimenfions pall-

ing this part. This is principally the cafe with pieces of

coin, fwallowed either by accident or defign. Vaillant, a

celebrated French medallifl, fwallowed twenty valuable gold

medals, when purfued by corfairs : the proceffes of nature

reftored him the treafure in a fhort time ; and he fold one

of them, by anticipation, before it had made its appearance.

A boy is mentioned by Habicot, in his " Queftion Chirur-

gicale fur la Bronchotomie," who fwallowed feveral piftoles,

which were recovered 111 the fame way. Half-crowns, and

we believe alfo crown-pieces of this country, have travelled

fafely through the alimentary canal.

The arteries of the ftomach are numerous, and fome of

them large : they are all branches of the cseliac, or its pri-

mary ramifications : viz. coronaria ventriculi, pylorica,

gaftre>
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gaftro-cpiploica dextra and finillra, arteriac breves. The

trunks of theft- vclleU lie principally on the curvatures of

the llomach, furrounded by a loole cellular tifl'ue, and at a

fmall diftance from the organ in its empty Hate : their

branches communicate moil freely with each other in all

directions, both by large and fmaller innumerable anado-

mofes : thev are tortuous, and thus can accommodate them-

felvcs to the full and empty Hate of the cavity. They

penetrate the mufcular coat, without producing very con-

fiderabk branches to be diflnbuted on it, giving dill fewer

and fmaller to the ferous, and form an extenfive minute net-

work in the copious cellular texture of the mucous coat,

from which fuch an abundance of branches enter the mucous

furface, as to occafion it to affume, all over, the colour of

any fluid injefted i:ito the arteries of the ftomach. See

Artery.
The veins accompany the arteries, larger in lize, and

forming larger communications : they are without valves,

as is the cafe with the whole fyftem of the vena portarum ;

and thev terminate by feveral fmall trunks, either in the

fplenic vein, or in the trunk of the vena portarum. See

Vein-.

The nerves of the ftomach are from the eighth pair, of

which the two cords penetrate the diaphragm with the ccfo-

phagus, and divide into numerous branches, which form an

intricate plexus along the fmall curvature, clofely adher-

ing to the arteries, of which they follow the ramifications.

Several branches come to this plexus from the caeliac gan-

glia, and there aTe alfo communications with the hepatic

plexus. See Nerve.
The abforbing veflels of the ftomach are much fmaller

than thofe of the fmall inteltines, and have tranfparent con-

tents, inftead of the opaque milky fluid feen in the latter.

Like them, however, they may be divided into fuperficial

and deepfeated. From both furfaces of the ftomach they

partly go to the glands of the fmaller arch, fcattered in the

omentum, and partly join the abforbents and glands of the

fpleen. They unite and form a plexus with the lymphatics

of the liver and leffer omentum, pafs behind the pancreas,

and uniting with thofe of the fpleen andinteftines, end in the

thoracic duft. Others accompany the blood-veffels on the

great arch, proceeding to glands in the omentum, and hav-

ing formed various plexufes, proceed above and behind the

pancreas, to glands about the caeliac and fuperior mcl'enteric

arteries, terminating in the thoracic duft.

Fundiens of the Stomach.—The maiticated aliment, and

the drink, are received into this bag-, brought into contaft

with its mucous membrane, expofed to the aftion of the

fluids poured out by the latter, and varioufly moved by its

mufcular fibres. We have to confider, therefore, the phe-

nomena exhibited both by the mufcular and the mucous

parts of its ftrufture.

The mucous furface of the ftomach, as the experience of

every individual mull have inllrufted him, poffeil'es the

power of perceiving warmth and cold. But it is not fen-

iible to the properties of the fubltances ufually received into

it, as their weight, their odour, tafte, &c. their tempera-

ture within certain limits, their ftate of folidity and fluidity,

Ice. &c. So far as the ftomach is concerned, we could not

diltinguifti fugar from jalap, or wine from medicine. Spiri-

tuous and fpicy fubltances are, however, perceptible by a

kind of warmth which they excite. The ftomach is the

feat, on the other hand, of feelings peculiar to itfelf, re-

sulting from relations between various fubltances and dif-

ferent ftates of the body, and its organifation and peculiar

fenfibility. Hunger and thirlt, fatiety, fqueamilhnefs,

uaufea, &c. are examples gf thefe.

Vol. XXXIV.

Different chemical and vegetable fubltances produce
fpecilic effects on the ftomach, which are not in propor-
tion to any of their fenfible qualities : various fubllanccs,

infipid or nearly fo, dillurb it mod vehemently, while others
of powerful tafte and acrid nature, as the ftrongelt condi-

ments, which heat the whole frame, do not affect it. The
diftilled water of the laurocerafus, emetic tartar, and feveral

others, are of the former kind, although they hardly excite

pain in the conjunctiva of the eye. Cinnamon, pepper,
and muftard, of which the flighted contaft with the eye
would produce excruciating agony, are not felt in the

llomach.

Great variety is obferved, in different animals, in the

effects of various fubltances, both chemical and vegetable,

on the ftomach. Conium maculatum, hyofcyamus, euphor-
bium, and hellebore root, are poifons to man ; while conium
affords wholefome food to the cow and hare, hyofcyamus
to the pig, euphorbium to the goat, and hellebore to the

quail. A quantity of opium or arfenic, that would deftroy

a man, may be taken with impunity by a dog, which, on
the contrary, is much more affected than man by a given
dofe of jalap or nux vomica. Bitter almonds, which we
eat with impunity, are poifonous to dogs and various birds :

the mountain parfley is fatal to parrots.

Like other parts, the ftomach becomes accuftomed to
ftimuli, and can bear larger and larger quantities of opium,
of aromatic, and Ipirituous fubltances.

Although, in its natural ftate, the ftomach pofleffes but
flight animal fenfibility, it exhibits the molt acute feeling

under difeafe. Cramp of the ftomach, and inflammation of
the organ, are as painful as any affeftions of any parts of
the body.

The molt important circumftance in the phyfiology of
the ftomach, is the fecretion performed by its mucous mem-
brane. The nature of this, and the changes it produces
in the food, are confidered in the article Digestion.

It is an interefting fubjeft of inquiry, how far the fecre-

tions of the llomach, and confequently the procels of digef-

tion, are influenced by the brain, which is the immediate
fource of its nerves. It is not eafy to determine the point,

becaufe the eighth pair fupplies the lungs as well as the

ftomach ; confequently the divilion of thefe nerves pro-

duces effects on the procefs of refpiration, which are fooa

fatal. On the other hand, if they are divided on the oefo-

phagus in the abdomen, the injury is too great for the ani-

mal to furvive in fuch a way as to enable us to judge of its

digeftive powers. The experiments hitherto made tend to

fhew, that the brain influences the ftomach through the

eighth pair. Le Gallois divided one nerve in a Guinea pig

of eighteen months : the animal breathed tolerably well,

and continued to eat; but the belly increafed proportionally

in fize. It died four days and five hours after the opera-

tion : the ftomach occupied nearly the whole abdomen, dif-

tended with food very little altered from the ftate in which
it had been fwallowed. Experiences for le Principe de la

Vie, p. 214.

Mr. Brodie found, that the mucous and watery fecre-

tions, which diftend the llomach and inteltines in animal-

poifoned by arfenic, do not take place if the nerves of the

eighth pair be previoufly tied, either in the neck, or in the

cardia. Phil. Tranf. 18 14, p. 102.

It is well known that emetic tartar, injefted into the veins,

produces vomiting as certainly, as when introduced into the

ftomach : it has the fame operation when brought in con-

taft with any mucous or ferous furface, or with a wound.
Mr. Magendie found that twelve or eighteen grains injefted

into a vein will lull a dog in half ao hour. But if the

I i nerves
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nerves of the eighth pair be immediately divided, death does

not take place till three or four hours after the injection.

This phyfiologilt (elected three animals of the fame a^e and

weight, and injefted into the veins of each twelve grains of

emetic tartar. He divided one nerve in one dog; both

trunks in another ; and neither in the third. The latter died

firlt ; then the tirlt : and the animal in whom both nerves

weredivided, lived the longelt. De l'Influence de l'Emetique

fur l'Homme et Les Aoimaux, Svo. Paris, 1814.

The mufcular fibres of the itomach contract its cavity,

and thus propel its contents, when they have been fufficiently

afted on by the gattric fluid. Being longitudinal and cir-

cular, they can diminifh the tube both in its length and

breadth. The fibres contraft and relax in various lituations

fucceflively, and thus produce an appearance fimilar to that

of the contractions and relaxations of the mtellines : this is

called the perillaltic motion of the itomach. Thele motions

are not only vifible when the organ is irritated in a living

animal, but they may be feen on opening the abdomen of

thole recently flaughtered. The power of contraction con-

tinues for fome time after apparent death, on the application

of ltimuli ; and it may even be excited in a portion of the

ilomach cut out from the reft
1

.

This contraction is completely foreign to the will : it takes

place without our confcioufnels, and feems to refult from
the prefence of the digelted aliment. If difeafe of the py-
lorus, or any other caufe, prevent the paflage of the food into

the inteltine, its prefence irritates the Itomach, and provokes

its rejection by vomiting.

While the Itomach is empty, it remains at reft : when the

gaftric fecretions have afted on the food, we have already

faid that the mufcular contraction of the organ expels the

chyme through the pylorus. What is the ftate of the Ito-

mach, in refpeft to its mufcular part, while digeltion is going

on ? Is the organ at reft ? or is there a perillaltic motion,

by which its contents are agitated, expofed fucceflively to

the mucous furface, and more intimately mixed with the

gaftric fecretions ? Phyfiologifts in general feem to admit

the latter opinion, but we believe without any very direft

proofs ; which, indeed, it is not eafy to obtain, as the divifion

of the abdominal mufcles, and the expofure of the itomach,

caufe an univerfal dithirbance, inilead of unveiling to us

the natural itate and aftions of the animal organs. " It

muil be allowed," fays Haller, " that for fome time the

action of the itomach does not direft the food to any certain

point, but that the contents are driven to and fro by a peri-

ftaltic and antiperiftaltic motion, which latter has been by
fome writers improperly difallowed. So long as both its

orifices are ihut, either the ftomach muit reft, or the food

muft be driven backwards and forwards. This agitation

laits while the cefophagus is clofed, and the pylorus remains

contracted ; it ceafes, when either the former or the latter

gives way to the food." Elem. Phyfiol. lib. xix. feft. 4.

§ 10.

The ilomach may contract in fuch a manner as to give its

contents a direction contrary to their natural paflage down-
wards : this is called the antiperiftaltic motion. In this way
air is expelled from the itomach in eruftation, and an acrid

liquor rifes into the throat after feeding on indigeflible mat-
ters, or in the affeftion of heartburn. In indigeition, the

breath is often tainted in this way by ftomachic impurities.

Vomiting was confidered alfo a refult of this antiperi-

ftaltic contraction of the fibres of the itomach. Experi-
ments on living animals, however, made this latter point

'doubtful. Bayle put his finger into the ilomach of a dog,

after giving him an emetic, and fcarcely found the organ
move ; he obferved further, that vomiting was (lopped by

opening the abdomen, and renewed when the wound was
fewed up. Chirac found that the Ilomach moved very

ly, if at all, under the action of an emetic ; fo that the

violent fymptoms of vomiting could not be explained from
this caufe. Other experimenters met with fun lar refults,

finding that the irritation of the ilomach did no! produce
vomiting ; that very little antiperiftaltic motion of the fto-

mach took place, or came on late in the procefs. Such
was the refult of Haller'a inveftigatione. The aftio:i of the

refpiratory powers was pointed out by Wepfer as the ex-

planation of the phenomena of vomiting : he obferved it in

different animals, and has exprelsly referred to the diaphragm
and abdominal mufcles as the caulc of thit action, the Ito-

mach being nearly inert. The refearches and oblervations

of other inquirers led them to the fame refult. " If," fays

Haller, " you obferve a man who is fick, you will foon fee

that the ilomach and refpiratory mufcles are both concerned.

The original caufe is in the Ilomach : the naufea, anxiety,

feeling of depreffion approaching to fainting, and taking

away all power of exertion, with pale face, imall and weak
pulfe, have their feat in the ftomach, and in the nerves af-

fefteu by fympathy with the ftomach. The organs of re-

fpiration come into aftion, and a violent effort or llraining

takes place, marked by the moll unequivocal ligns ; a deep
infpiration, congeltion of blood in the head, and pain, red-

nefs of the face, heat of the forehead, not unfrequently

aftual rupture of veflels, and copious fvveat as from the

greatell exertion. The effefts of vomiting are too violent

to be attributed to the ilomach : among them we may men-
tion rupture of the cefophagus, protrufion of the Ilomach

through the diaphragm into the cheft." (Elem. Phyfiol.

lib. xix. fisft. 4. $ 14.) To the fame effeft, Soemmerring calls

vomiting " motus ventriculi periltalticus inverfus, cujus vi,

adjuvante earn vehementifiima diaphragmatis et mufculorum
abdominis aftione, contenta in ventriculo per cefophagum

atque os convulfivo impetu ejiciuntur." E)e Corp. Hum.
Fab. t. vi. p. 269.

The examination of this fubjeft has lately been refumed

in France, and an intereiting feries of experiments, prefented

to the National Inltitute, has been published by their author,

Mr. Magendie, in order to prove that the itomach is alto-

gether inert in the aft of vomiting. When one or two
fingers were introduced through an opening in the abdominal

parietes, it was found that the itomach did not aft in vomit-

ing ; but that the diaphragm and abdominal mufcles com-
prefled it fo as to expel its contents. At each retching, the

aftion of the refpiratory mufcles could be felt, while the

ftomach was emptied without any diminution of volume,

atmofpheric air fupplying the place of its rejefted contents.

When the incifion was enlarged, fo that the ftomach could

be brought out through it, vomiting was at end. The retch-

ings and efforts at vomiting could be renewed by placing the

hands fo as to comprefs the ftomach. When brought out of

the abdomen, and not comprefled, it remained quiet, although

emetic tartar was injefted into the veins. The abdominal

mufcles being removed, vomiting was ftill produced by the

aftion of the diaphragm comprefling the itomach againft

the linea alba. If the phrenic nerves were divided fo as to

render the diaphragm motionlefs, vomiting could no longer

be excited. Laitly, having tied the arteries of the ftomach,

Mr. Magendie removed it, fubflituting in its place a pig's

bladder, containing a coloured fluid, which he connefted to

the cefophagus by means of a cannula, then fewed up the ab-

domen, and injefted emetic tartar into the veins. In a few

minutes naufea was produced, and efforts at vomiting, and

the animal aftually vomited the contents of the bladder.

On opening the abdomen again, it was found, that, on each

effort
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effort to vomit, air palled into ihc bladder as if it had been

the ftomach itfelf. The author concludes from thele facts,

that emetic tartar injected into the veins docs not aCt on the

ftomach, as is generally believed ; but determines a convul-

sive action of th~ diaphragm and abdominal mutcles. Me-
moire fur le Vomiffement, 8vo. 1813 ; or Journal de Cor-
vifart, torn, xxvui. p. 184.

A,nothcr inquirer lias taken up the fame inveftigationi and

hss arrived, by experimental inquiry, at COnclufions directly

contrary to the preceding. Alter opening the abdomen,
and removing the abdominal mufeles, he ftrangulated a por-

tion of inteltine, and thus produced vomiting. When he

had divided the phrenic nerves, and cOBitricted the inteltine

through a I mall opening in the abdominal parietes, vomiting

ftill took place. It even took place whenever any thing

was introduced into the ftomach, after cutting the phrenic

nerves, dividing the abdominal mufeles, and taking away a

portion of the diaphragm, as far as the tendinous centre : the

inteltine was ftrangulated, as in the preceding experiments.

He produced vomiting by injecting tartar emetic into the

veins, after the abdominal mufeles and diaphragm had been

removed ; lo that the effect could not arife from any action

of the emetic on thofe mufeles, as is afl'ertcd by Magendie.
Thefe and other experiments in the fame effay rcltore the

ftomach to the full enjoyment of its former rights, from

which it feemed on the eve of being degraded, and go to

prove, that the diaphragm and abdominal mufeles are alto-

gether inert in the act of vomiting. Mem. fdr le Vomifle-

ment,parM. Maiugault. 8vo. 18
1 3 ; or in Corvilart's Jour-

nal, torn, xxviii. p. 193.
As the two experimentalists, whofe researches we have

juft detailed, io directly contradict each other, we fuppole

that the point cannot be fettled without a frcfli daughter of

dogs, and a renewal of thefe truly barbarous and difgufting

experiments. Our own opinion inclines to the fide of Mr.
Magendie, from oblerving the phenomena of vomiting both

in ourfelves and others ; and the mufcular power of the fto-

mach, apparently calculated for the mere purpofe of expel-

ling the food through the pylorus, feems to us quite inade-

quate to account for the vehement and forcible rejection of

the ftomachic contents in vomiting. Yet we cannot but

entertain doubts about the (at firft fight certainly) paradoxical

ftatement, of vomiting being excited when the Itomach had

been removed.

The caufes that excite vomiting are numerous and various.

Overloading the organ, and particularly with unufual mix-

tures of food and drink : the introduction of various animal,

vegetable, or mineral fubltances called emetics ; warm water,

or atmofpheric air ; the injection of emetics into the veins, or

the application of them, at lead of arfenic, to a wounded
furface ; the dragging of the omentum in a hernia, the irri-

tation of a broken rib prefling on it, obltruction in the courfe

of the alimentary canal, See. ; inflammation of the Itomach, or

difeafe of the pylorus : injuries of the head ; calculi paffing

the ureters
; pregnancy ; particular motions of the body, as

fwinging, riding backwards in a carriage, turning round :

to this head we may alfo refer fea-licknefs ; certain impref-

fions on the organs of fenfe, as touching or feeing a difgulting

object, difagreeable fmells or talles, tickling the fauces,

&c. &c.

The caufes of vomiting now enumerated are fo different

from each other, that we ca;.not expect to find out any cir-

cumftance in which they will all agree. Their only common
character is the circumltancc of their action on this vifcus :

they irri.ate it, and vomiting feems to be the common re-

fult of fuch irritation. Is the vomiting produced by an

impreflion terminating in the Itomach itfelf ; or does it take

place through the medium of the nerves i There are 1

we believe, lufficient facts to determine thil point.

As the digelted aliment Supplies the blood, which afford*

to all parts of the frame the materials of nutrition, growth
and action, the right performance of digeflion is a matter of
the higheft importance to the whole body : hence all parts

Sympathize with the ftomach, which, in its turn, is affected

by the various flates of all other organs. When it is

healthy and vigorous, we have a general feeling of ftrength

and capacity for exertion. On the contrary, every faculty

of body and mind feems to languifh, when the ftomach fails,

as in dyfpepfia and nanfea. Acute difeafes of this vital

organ teftify it;, importance by the alarming fympathetic
dntuibance of the whole economy. A violent blow on it

is fometimes immediately fatal. As digcltion is ill or well

performed, we are more or l< 1 fenfible to external heat and
cold, to the qualities of food and drink ; the fenfesare more
or lefs acute, and the paffions of the mind affect ur. more or
lefs ealily. The fame morbific caufes produce different

I ; according to the condition of the digeflive function :

when it is unhealthily executed, wounds, even in the moft
diltant parts of the body, are much more dangerous ; and
their Hate will be immediately changed, as foon as healthy

digeftion returns. The exiflence of impurities in the fto-

mach, as indicated by a foul tongue, tainted breath, flatu-

lence, &c. during any great Suppurations, is not unfre-

quently attended with delirium and convulSions. In a word,
there is hardly a difeafe, which is not either produced or
aytjravated by diforder of the ftomach, indigeftion as it is

called.

The fact is lo obvious, even to common obfervation, that

the general debilitation and epprefiion of the frame from .1

loaded ftomach have been defcribed by poets.

At fimul affis

Mifcueris elixa, fimul conchylia turdis ;

Dnlcia fe in bilem vertent, flonnachoque tumultum
Lenta feret pituita. Vides, Ut pallidas omnis
Cama defargat dubia ? Quin corpus onuftum
Hefternis vitiis, animam quoquc prigravat una,

Atque affigit humo divime particulam aun.

No part is more quickly or remarkably influenced than
the ftomach, in all important general affections of the frame

;

and the Hate of this organ affords an important indication in

the attack, progrefs, and decline of the diforder. Sicknefs

is an early fymptom in molt fevers : the appetite is entirely

deltroyed; its return and increafe are the furelt criteria of
abated difeafe and convalefcence.

Hardly can any part be difordered, as the eye, nofe, &c.
or any internal organ, or a joint, without fympathy of the

ftomach.

The fympathy between the head and the ftomach is fecn

in the effects of various poifons, which, when introduced into

the latter, quickly put an end to fenfation and voluntary

motion (fee Poison) : in the phenomena of Jici head-ache,

as it is popularly and properly called (fee Cephalalgia) :

in the llrabilmus, dilated pupil, itching of the nofe, head-

ache, palenefs, delirium and even convulfions produced by
worms in the ftomach : in the palfy and apoplexy produced

by a full meal : in the fqueamifhuefs and even licknefs caufed

by feeing or thinking of a difgufting object, &c. &c.
Numerous phenomena evince the influence of the ftomach

upon the heart : viz. the hurried circulation from eating or

drinking (trong or warm fubltances ; the intermittent pulfe,

palpitation of the heart, &c. canfed in fome individuals by
particular articles of food. We fee the heart influencing

the itomach, when ficknefs attends fyncope. The cough
I i 2 arifing
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arifing from a loaded ftomach, and even called the (tomach

cough, or from a wound of the ftomach, and the effects of

emetics in diftrels of breathing, together with analogous

occurrences, exemplify the mutual influence of the ftomach

and lungs. In hiccough, the diaphragm is influenced by
the ftomach, ficknefs attends inflammation of the kidney,

and the paifage of calculi through the ureters. How
powerfully the uterus afts on the ftomach, is feen in the

naufea, iicknefs, heartburn, and depraved appetite attending

pregnancy. The ttate of the fkin in dyfpepiia and other

ftomachic affeftions, and the numerous cutaneous diieafes,

either caufed or aggravated by difturbed digeltion, clearly

lhew us the great mutual influence of thefe parts.

Refpefting the circumftances which attend the introduc-

tion of poifons into the ftomach, and the manner in which

they prove fatal, we refer the reader to the article Poison.

Stomach, Difeafes of the. The principal diieafes to

which the ftomach is liable, are, inflammation ; the various

modifications of dyfpepfta, or indigeftion ; and fouie chronic

changes of its Itrufture, which are not readily influenced

by phyfical remedies. The two former clafles of thefe

maladies have been treated of at confiderable length under

their refpeftive heads, to which we refer the reader. The
acute inflammation of the ftomach is defcribed under its

nofological term Gastritis : and the varieties of Indiges-

tion are detailed under that head ; and more particular ex-

planations of certain modifications or fymptoms of it, under

the heads Caiidialgia, Hjematemesis, Gastrodynia,
Nausea, Pyrosis, Sec. It remains in this place only to

notice thofe chronic difeafes of ftrufture in the ftomach,

which could not be included under thefe heads, and which

are not capable of being much relieved by art. The nature

of thefe is chiefly afcertained by an examination of the organ

after death.

Both the apertures of the ftomach are liable to be con-

tracted, or to be the feat of Jlriclure, as it is technically

called, under which confiderable fuflering is produced. A
flriilure of the cardia, or upper aperture of the ftomach,

may be diftinguifhed, according to Dr. Pemberton, from all

other difeafes of that organ, or of the neighbouring parts,

by the production of pain on any attempt to fwallow fohd

food. This pain has fomething peculiar in its nature, and

is defcribed by the patient as very different from what is

generally underftood by the word pain. ' It is a fort of

tenfive, circumfcribed fenfation about the pit of the fto-

mach, ftriking through to the back, and producing a feeling

of incipient fuffocation. This continues till the food is

rejected, which is done by an effort very unlike vomiting.

It feems to approach nearer to that effort which occafions

hiccough. After this rejection of the food, the patient obtains

relief. In confequence of the inability to pafs a fufficient

quantity of nourishment through the contracted paffage into

the ftomach, the body becomes very much emaciated, often

to fuch a degree, that a tumour furrounding the cardia may
be difcovered by a careful inveftigation in the region of the

ftomach.

A more common fituation of ftrifture is in the lower

aperture of the ftomach, leading into the inteftines, which is

called the pylorus : this, however, fortunately, is alfo a rare

difeafe. Dr. Baillie mentions one cafe, which fell under his

ebfervation, in which the contraction was fo great as hardly

to admit a common goofe-quill to pafs from the ftomach

into the duodenum, and it had prevented a number of plum-

ftones from palling, which were therefore detained in the

ftomach : and he fuppofes that the paifage may in fome
cafes be entirely fhut up. This ftrifture occurring in the

pylorus may be diftinguifhed from ftrifture of the cardia, by

3

the food readily palling into the ftomach without exciting"

pain ; and when it is thrown up it is by vomiting, and not
by t lie peculiar effort before mentioned, when fpeaking of
flrirture of the cardia. After the ftrifture of the pylorus

has continued fome time, the body generally becomes much
emaciated, as but little nourifhmer.t can pafs into the in-

teftines to be taken up by the lafteals, and the tumour, as

in the former cafe, can then be difcovered by examination of
the abdomen. Pemberton on Dif. of Abdom. Vifcera,

chap. vii.

Ulcers of the ftomach occafionally occur, and have been
defcribed by Dr. Baillie as fometimes refembling common
ulcers in any other part of the body, but frequently having

a peculiar appearance. Many of them are fcarcely fur-

rounded by any inflammation, nor have they irregular eroded

edges, fuch as ulcers have generally, nor are they attended

with any particular difeafed alteration in the ftrufture of the

ftomach furrounding them. They appear very much as if,

fome little time before, a part had been cut out from the

ftomach with a knife, and the edges had healed, fo as to pre-

fent an uniform fmooth boundary round the excavation

which had been made. Thefe ulcers fometimes deftroy only

a portion of the inner coat of the ftomach at fome one part

;

but occafionally they deftroy a portion of all the coats,

forming a hole in the ftomach. It is probable that thefe

ulcers of the ftomach are often flow in their progrefs.

They are attended with pain, or an uneafy feeling in the

organ, and what is fwallowed is often rejefted by vomiting.

This ftate of diforder often continues for a confiderable

length of time, and is little relieved by medicine, which may
ferve as fome ground of diftinftion between this difeafe and

a temporary deranged aftion of the ftomach. Baillie's

Morbid Anatomy, chap. vii.

Schirrus and cancer of the ftomach are not uncommon
affeftions at an advanced period of life. They appear to

be more frequent in men than in women, which Dr. Baillie

fuppofes may arife from the greater intemperance of the one

fex than of the other. He admits, however, that thefe dif-

eafes are not entirely produced by intemperance, but only

where intemperance concurs with a ftrong predifpofition to

them. It is furprifing to find the very extenfive mifchief

which the ftrufture of the ftomach has in fome inftances

undergone without the conftitution being fenfibly affefted

by it, provided the mifchief is fo fituated as not to interrupt

the paffage of the food. Dr. Pemberton mentions that he

has feen a large fchirrus in the ftomach, near the pylorus,

with an open cancer in one part of it, which had made its

way through the ftomach, and through the left lobe of the

liver ; and an adhefion had taken place between the fides of

the abfeefs and the peritoneum : fo that had not the patient

been carried off by a difeafe in the aorta, it was probable

that this abfeefs would have made its way out through the

integuments of the abdomen. Still, however, though this

mult have been a difeafe of very long ftanding, the body
was but little emaciated, and the patient had never fhewn

any one fymptom, by which fuch a difeafe of the ftomach

could poflibly have been fufpefted. The writer of this

article witnefled the exiftence of a moft extenfive cancerous

condition of the interior coat of the ftomach, in which many
large tubercles were found in a ftate of ulceration, in an

elderly man, who, however, was not much emaciated, and

who had never exhibited any more fevere fymptoms, than

thofe of flight indigeition, and, therefore, none that could

lead to a fufpicion of fuch an extenfive and formidable dif-

eafe. In general, however, when the fchirrus has ulcerated,

and formed what is called open cancer, there is a conftant

pain, though varying in degree, and which is increafed by
taking
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taking any acrid or acid fubilance into the (tomach ; whereas

mild fluids, fuch as milk, gruel, &c. occafion Little or no

uneafinef>. What is fwallovred, in many cafea, is often re-

jected by vomiting, and there is frequently thrown up alfo

a dark-coloured fluid, which hat fometimee been compared

to coffee-grounds. There is often an eructation alio of

verv fetid .ur. The patient commonly becomes emaciated,

and the countenance lallow ; and the pulfc is frequent, and

hectic fymptoms at length en In. .

The condition of the (tomach, as afecrtained by diffec-

tion, after death has terminated the courfe of the difeafe, is

defcribed by Dr Baillic. " When the whole Itomach, or a

portion of it, is fchirrous, it is much thicker than ufual, as

well as much harder. When the diftafed part is cut into,

the original Itructure of the ftomnch is frequently marked
with fufficient dutinctnefs, but very much altered from the

natural aj pearance. The peritoneal covering of the fto-

mach is many times thicker than it ought to be, and has

almo!t a griftly hardnefs. The mufcular part is alfo very

much thickened, and is interfered by many pretty (trong

membranous fepta. Thefe membranous fepta are probably

nothing elfe than the cellular membrane intervening between

the fafciculi of the mufcular fibres, thickened from difeafe.

The inner membrane is alfo extremely thick and hard, and

not unfrequently fomewhat tuberculated towards the cavity

of the Itomach. It very frequently happens that this

thickened mafs is ulcerated upon its furface, and then a

itomach is faid to be cancerous." Morbid Anatomy,
loc. cit.

With refpect to the treatment of thefe ftructural changes,

little can be faid ; for, in truth, it mult not be concealed,

that a temporary relief is all that can be expe&ed under

difeafes fo deplorable. No phyfical means that we poffefs

can change the morbid growth into healthy ftru&ure, or

induce new actions. All that can be done, is to afl'uage the

pains of tie patient, by adminiltenng gentle narcotics, fuch

as cicuta and hyolcyamus, and by employing a milk diet, or

other foothing light ar.d liquid food.

Stomach of Birdt. See Anatomy of Birds, and Di-
gestion.

Stomach of Fifh. See Fish.
Stomach of Flies. In examining with care the bodies

of thefe little animals, one may perceive, that when the

pad age of the aliments is got beyond the lungs, and below
the place where they form a fort of diaphragm, the canal

that ferved for this paffage forms a large though fliort

body, the diameter of which exceeds three or four times

that of the canal itfclf. This body is compofed of three

flefliy lobes, and is unqueftionably the ftomach of the ani-

mal. The inteltine goes out of it, very nearly from the

fame part where the other paffage is admitted into it ; the

inteftine then directs itfelf toward the anus, and afterward

runs upward again toward the diaphragm, or bottom of the

lungs ; and thence, after many convolutions, many times

running backward and forward, it terminates in the

anus.

In caterpillars and butterflies, the canal from the mouth
to the anus is only one ilraight inteltine ; but it is much
otherwife in thefe creatures, the inteftincs, both in the fly,

and in the worm from which it is produced, always making
a number of contortions and convolutions.

STOMACH-/?rtf/J. See Excltia Ventriculi.

Stomach-///, in Rural Economy, a term fomctimes ap-

plied to a difea'e in fheep that itrikes them fuddenly, which

is probably of the braxy kind, and in which there is much
pain and i:flarrmation about the itomach. Inltant bleeding

is fuppofed to be the chief remedy. See Stkiklng-///, or

Blood.

STOMACHIC, ±T'nxxi*'.<, a medicine that flrcngthcn*
the (tomach, and promotes the office of digeftion.

Of this kii d are wormwood, rhubarb, mint, mallic, aloes,

pepper, cinnamon, and aromatic bitters : good wine is alfo

a Itomachic.

STOMACHIC, in Anatomy, a name fomctimes given to the

arteries, nerves, &e. of tlie Itomach.

Stumai mc Coronary. See CoBONART.
Stom \( mc Elixir. See Elixik Stomachic.

Stomachic Pills. See Pills.
Stomachic Water. Se;- Water.
STOMACHICA Febris, the Jlomachic fever, a name

given by H -liter, and fome others, to a fpecies of fever,

called by others a mefenteric fever, and by our Sydenham
nova febris, in a peculiar trcatile. See Fever.
STOMATIA, in Natural Hijlory, the name of a genus

of fhell-fifh, frequently confounded with the ear-fhell.

The (hell of the itomatia is formed of one piece, has no
perforations in any part of its furface, and is of a depreffed
flat figure ; and its mouth is the moll patent of all the uni-

valve fhells, the limpet only excepted. It has a fhort fpiral

turn running into the mouth at the head.

There are feveral fpecies of this genus.

STOMATICA, a term ufed by fome for all medicines
ufed in diforders of the mouth.
STOMBLE, in Agriculture, provincially a term which

fignifies to trample or poach, as a wet foil by means of cattle

ftock, or in the time of ploughing, &c.
STOMOXYS, in Entomology, z genus of infects of the

order Diptera: the generic character is: Sucker with a fingle-

valved (heath, enclofing briltles in their proper (heaths ; two
feelers which are fhort and fetaceous, with live articulations;

the antenna: are fetaceous. There are fixteen fpecies, in two
divifions.

Species.

A. Sheath convolute and geniculate at the Bafe, -with two
Briflles.

Monio. Black ; fore-part of the thorax hairy, ferru-

ginous ; wings black, with white fpots. This is found in

Brazil. A fpecimen of it exifls in the mufeum of fir .1.

Banks. The head is ferruginous, with black probofcis, an-

tennae, and (lemmata ; abdomen black, with a blue glofs ;

the tips of the wings are whitifh.

Grisea. The antenna; of this fpecies are feathered ;

hairy, grey, with teftaceous thighs. It is found in Ger-
many. The probolcis is black, a little teftaceous at the

bafe ; the head is white, with a teftaceous line on the

front ; the wings are whitifh ; the legs black, with rufous

thighs.

Siberita. Antenna; feathered ; hairy, grey ; fides of

the abdomen pale diaphanous. It inhabits Germany. Or-
bits fnowy ; legs black, with pale thighs.

* Calcitrans. Antenna; (lightly feathered
;
grey, with

black legs. This very much refembles the common fly, and

is the inlect which buzzes about the legs of cattle, making
them continually ftamp with the feet ; and which flings our

legs in autumn.

Tesseli.ata. Hairy, cinereous ; abdomen grey, tcffel-

late with brown. It inhabits Kiel, and is larger than tin

S. irritans, next to be defcribed.

* Irritans- Cinereous, fhghtly hairy ; abdomen fpotted

with black. This is found in many parts of Europe, a*

well as in our own country, and is extremely troublctome on
the backs of cattle.

Mcscaria. Antenr.a; flightly feathered ; hairy, black ;

abdomen paler, with deep black bands. This is found in

Denmark.
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Denmark. The fegments of the abdomen are black at the

bafe ; the wing9 are white.

Pungens. Cinereous, with black thighs. It is found

in divers parts of Europe, and harafles cattle, though it is

of a diminutive fize. The body is flightly hairy ; the wings

wliitifh.

Asilifokmis. Antenna: fetaceous ; the body is dufky
;

wings with black marginal fpots. This is found in Italy.

The fucker is fhort and yellow ; the antennae are yellow,

with a long fimple hair ; the legs are yellowilh, hind-thighs

black.

Stylata. Cinereous ; abdomen rufous, with a project-

ing llyle, black at the end ; wings hyaline, with five brown

bands, every other one abbreviated. This inhabits Barbary.

Dorsalis. Black ; abdomen fnowy on the back, with

three pair of black dots. It inhabits France, and is fmall.

Longipes. Orbits white ; thorax grey ; abdomen grey-

brown ; legs ferruginous, black at the ends.

B. Sheath covering the Mouth, withjive Briftlet.

* Rostrata. Thorax with obfcure lines ;
probofcis,

abdomen, and legs, teflaceous. It refembles the common
fly, and is very troublefome to cattle.

Lineata. Thorax black, with four white lines ; abdo-

men black, with three lateral yellow fpots, and tail. It is

found in Germany. The probofcis is yellow, the tip emar-

ginate and black.

Musciformis. Thorax brown, with four whitifh lines ;

abdomen black, with three pair of white lunules. This is

alfo found in Germany. The antennae are black, with a

broad comprefled ferruginous club ; the mouth is hairy ;

the head is brown ; the tail is blueifh ; legs yellow, fpotted

with black.

STONDLE, in Rural Economy, the provincial name of

a bearing tub, or any fimilar fort of veflel of the fame

kind.

STONE, Edmund, in Biography, a native of Scotland,

the place and time of his birth being unknown, and an ex-

cellent mathematician. He was the fon of the duke of Ar-
gyle's gardener, and probably born in the (hire of Argyle,

about the beginning of the lail or end of the preceding cen-

tury. He was eight years old when he began to read, but

afterwards he made very rapid progrefs by his own almoil

unrivalled efforts. Before he attained the age of eighteen

years, he had acquired a knowledge of the moil fublime

geometry and analyfis without a mailer. When he was afked

by the duke of Argyle, how he had gained this knowledge,

he replied, " I firft learned to read ; and the mafons being

at work on your houfe, I faw that the architect ufed a rule

and compafles, and that ho made calculations. Upon in-

quiry into the ufe of thefe things, I was informed there was
a fcience named arithmetic ; I purchafed a book of arith-

metic, and I learned it. I was told there was another

fcience called geometry, and I learned that alfo. Finding

that there were good books on thefe two fciences in Latin,

I bought a dictionary, and learned Latin. I alfo underllood

there were good books of the fame kind in French, and I

learned French. This, my lord, is what I have done ; and

it feems to me, that we may learn every thing when we know
the twenty-four letters of the alphabet." The duke, pleafed

with this fimple anfwer, drew Stone out of obfcurity, and
provided for him an employment which allowed of his fa-

vourite purfuits. He foon difcovered that Stone pofTefled

the fame genius for mufic, painting, archite&ure, and all

the fciences that depend upon calculations and proportions.

The works of Stone, partly original and partly tranflations,

are as follow : viz. " A New Mathematical Dictionary,"

firft printed in 1726, 8vo. ; " A Treatife on Fluxions," 1730,
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8vo. ; the direft method being tranllated from the marqui*
de l'Hofpital's " Analyfe des Inliniments Petites," and the
inverfe method fupplied by Stone himfelf ; " The Elements
of Euclid," 1731, 2 vols. 8vo., with an account of the life

and writings of Euclid ; belides fome fmaller works. Stone
was a fellow of the Royal Society ; and communicated to it

an account of two fpecies of lines of the third order, not
mentioned by fir I. Newton or Mr. Stirling, which was
printed in the 41ft volume of the Phil. Tranf. Hutton'*
Math. Did.

Stone, Henry, known by the name of Old Stone, to
dillinguifh him from his younger brother John, was the fon
of N. Stone, a ftatuary. He is principally known as the
copyifl of many portraits by Vandyck ; and they are ex-
ceedingly clofe in their refemblance to the originals. He
palled feveral years in Holland, France, and Italy ; but
died in London in 1653.

Stone, in Geography, a market-town in the hundred of
Pirehill, and county of Stafford, England, is 141 miles

N.W. of London, 7 from the county town, and 34 from
Birmingham. In the year 181 s, this parifh contained 463
houfes, and 2314 inhabitants. At a remote time, Stone wat
diftinguifhed by fome monaitic foundations. Wulfere, king
of Mercia, after murdering his two fons, was induced, by
the perfuafion of his queen and St. Chad, to embrace the
Chriilian faith, and founded a monaltery, in 670, at this

place, in expiation of his crimes. This became a college of

regular canons of the order of St. Augultine. His queen,

Ermenilda, next ellablilhed a nunnery here ; but both thefe

houfes were injured, and the inmates difperfed, by the Danes.
After the Norman conquelt, the college and nunnery were
replemfhed with monks and nuns ; at leaft it feems evident

that Enfyan, a Norman, brought canons from Kenelworth,

and made the ellablifliment at Stone a cell to the more emi-

nent houfe at Kenelworth. Robert de Stafford, about the

year 1260, rendered the former independent of the latter.

Several perfons of the Stafford family were interred in the

church at this place, to whom fome fine and curious tombs
were raifed; but thefe were removed, at the diffolution of the

priory, to the church of the Auguftines at Stafford-Green.

A new church has been eredted on the fcite of the old

itrufture.

Stone confifls moftly of one long llreet, in which is a

newly formed market-place. In the town is a free-fchool,

or charity-fchool, and an endowed alms-houie. Here are a

weekly market on Tuefday, and three annual fairs. By
means of the Trent and Merfey canal, which comes to this

place, there is regular and cheap communication with many
of the great manufacturing and commercial towns of Lan-
cashire, Staffordfhire, Warwicfkfhire, and more diflant

counties.

Near Stone, lord Archibald Hamilton, in the year 1772,
built an elegant houfe, called Sandon-Hall. This was for-

merly the property of the Erdefwick family, one of whom,
Sampfon Erdefwick, was author of a topographical ac-

count of this county, and lies interred in the church of San-

don. Statues of himfelf and his two wives conltitute parts

of the monument, on which is a long and curious Latin m-
fenption. He was born in this village in the middle of the

fixteenth century, and died here April 1603. See Fuller's

Worthies of England. Alfo Chalmers's Biograpnical Dic-
tionary.

In the vicinity of Stone was Aflon-Hall, an ancient and

magnificent manfion, furrounded by a moat, terraces, gar-

dens, and a park. A large maufoleum was erefted m the

gardens at this place by fir James Simeon, who alfo rebuilt

the houfe. The property now belongs to Edward Weld, efq.

of Lulworth cattle, in Dorfetfhire.—Beauties of England,

&c.
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• inn Chefter to London, 8vo. 1811.

Stum:, in Natural Hifiory and the Arts., is an indurated

mafs nf earth. The folid ,.irts of the globe are principally

compofcd oi (tones, formed of the different earths more or

lets combined with each other, and in different dates of in-

duration. The pin Gcal and chemical properties of (tones

fall properly under the inveftigatton of the mi if ral , iff: and

the order in which they -ire arr.-.n. id over I ach other in the

great itooy mafles that compofe rucks and Itrata, conftil

a part of the fcience denominated geology.

The ingenuity and indttftry of modern naturaliUs have

led them to form a variety of fyltems in the arrangement of

foflils. in general, and of (tone.-: in particular : fome of the

principal ot thele it may not be improper to enumerate.

Some have founded the bails of their fyitem on the figure,

colour, (tru&ure, ar.d other external and vifible characters ;

calling in the aid of chemiftry, fo far at lealt as the mine-

ral acids would aflilt them. Others, a-; the profcfled che-

milts and metallurgifts, have.eltablilhed their arrangement
chiefly on chemical principles, as more immediately leading

to the origin of foflile bodies in general. And, at prefenl,

miueralogitts feem more intent on this view than ever ; and

probably the due confideration of the volcanic lyitem will

open new fources of information in this way.
With relpeet to the fyllematic arrangement of (tones,

Bromelius, in 1730, diltributes them into fuch as axe perma-
nent in the fire, fuch as the lapis ollaris, amiantus, afbcltus,

and fuforii ; calcinable, fuch as the calcareus, fuillus, mar-
mor, gypfum, (patum, llala<5titej, fiflilis, and fptcularis

;

and thofe that are verifiable in the fire, fuch as the arena,

arcnarius, gemma, granatu , (ilex, quartzum, cryitallus, and
fluor. The other fofiile bodies he ranges under the fevcral

clafles of earths, falts, fulphurs, figured ltones, petrifactions,

calculi, femi-metals, and metaK
Wallerius, in 1747, diltributes (tones into calcareous, as

the calcareus, marmor, gypfum, and (patum; the vitrefcent,

as fiflilis, cos, filex, petrofilex, quartzum, and cryitallus;

the apyrous, as mica, talcum, ollaris, corneus, amiantus
and afbeltus ; and faxa, or rocky (tones, as the fimplicia,

mixta, grifea, and petrofa. The other bodies pertaining

to the fofiile kingdom, he clafles under the general heads of

earths, lean, fat, mineral, and arenaceous ; minerals, lul-

phurs, femi-metals, metals, concrete fubltances, fuch as the

pori, petnfaftions, figured ltones, and calculi.

Wolterldof, in 1748, divides (tones into the vitrefcent, as

gemma, cryitallus, quartzum, arcnarius, corneus, fpatum
vitiefcens, faxum, and pumex ; the argillous, as the fme&is,

afbeftus, talcum, mica, and fchiltus ; the gypfeeus, as gyp-
fus, alabaftrum, and fpatum gypfeum ; and the alkaline, as

calcareus, marmor, fpatum alcalinum, tophus, (talaitites,

and margodes. The other foflile lubttances he diltributes

under the titles of earths, argillous and alkaline ; falts, acid,

alkaline, and mean ; bitumens, fluid and folid ; femi-metals,

fluid and folid ; metals, noble and ignoble ; and petrifac-

tions of fanguiueous animals, of infects, of teitaceous ani-

mals, of vegetables, and of marine bodies.

Cartheuler, in 1755, diltributes ltones into the lamellous,

as fpatum, mica, and talcum ; filamentous, as amiantus, af-

beftus, and inolithus ; folid, as filex, quartzum, calcareus,

gypfeus, fiflilis, and fmcctis ; and granulated, as arenarius

and jafpis. The other foflils he clailes under earths dif-

foluble and indifloluble ; falts, alkaline, acid, mean, and

ftyptic ; inflammables, both genuine and fpurious ; femi-

metals, not malleable, fub-malleablc, and fluid ; metals,

flexile, hard, and fixed ; and hcteromorpha, including the

true and fpurious petrifactions, and the figured fubltances.

Jufti, in 1757, diltributes terrene bodies into the noble, as

the adamas fapphirus, fmaragdus, amethyltus, topazius,

turcois, opalue, cryfolithus, an bus; the femi noble,

Etallus, cameolus, achates, chalcedonius, onyx,fardonyXj
malachites, and lazuli ; apyrous ignoble, as talcum, mica,

molybdssna, vitrum mofchouit, (teatites, corneus, jafpis, and
afbeltus ; calcareous, as marmor, gypfum, and fpatum ; and

•vitrefcent, as cos, quartzum, filex, fchiltus, frpentinus,

tripela, pumex, granites, faxus, argilla, marga, hmus, and
umbra. The other fulfils he ranks under the head; of

metals, noble and ignoble ; I Is, fluid, hard, and
mineralized ; (alts, acid, alkaline, and mean ; and petrifac-

tions, animal, plants obfeure, figured, and cryltal.

Cronftedt, in 1758, arranges foflils under the clailes of

earths, calcareous (iliceous, granate, argillaceous, mica-

ceous fluor, albeltinc, zcohtic, and magr.clian ; falts, acid

and alkaline
;

phlogiltic bodies ; and metals perfect and
femi-metals.

Vogel, in 1762, diltributes Hones into the argillaceous,

calcareous, margaceous, felenitic, pyromachous, Ichiftous,

folious, plumous, (aline, metallic, fulile, petroe or rocky,

and new : and the other foflils under earths, argillaceous,

calcareous, (iliceous, margaceous, felenitic, talcous, mica-

ceous, inflammable, (aline, metallic, and mould
;

petrifac-

tions of animals, plants, lithophytous, lithotomous, and
pori : falts, llyptic, fulile, fuch as are capable of being

hardened, volatile, and alkaline ; combuftibies, as fulphu-

reous, bituminous, fcviim, and balfam ; and metals, perfeft

and femi-metals.

Pott, in his " Lithogeognefia," diltributes (tones into

calcareous, gypfeous, argillous, and apyrous:

It has been doubted by fome of the molt refpe&able

mincralogilts, whether we ought to defcend below what are

called generical diftinftions in the foflile kingdom, becaufe

the fubjeCts are infinitely various, and the gradation by
which they run into one another is in general imperceptible

in the various combined forms in which they are found in

the earth. Neverthelefs, fome diftin&ions of this kind feem

to be quite neceflary in fyltems eltablifhcd principally on

external charadt ers.

Linnaeus and Wallerius have been among the firil who
attempted the arduous talk of fixing the Ipecific characters.

For this purpofe, Linnieus has formed a fet of terms that

exprefs all differences in the figures of foflile bodies, in their

crult or outward appearance, their fuperlicies, their corre-

fponding particles or fibres, in their texture, whether plated,

Affile, &c. in their hardnefs, or in their colour, and in the

alterations they undergo by folution, both by acids and by
fire.

The chemical fyllematics and metallurgies, in their ar-

rangements, ufually begin with the earths confidering them

as t he bafis of (tones : Linnaeus begins with the latter, pro-

fefling to take a middle way between the mere metallurgift,

and thofe who characterize from external appearance only-

He divides the whole regnum lapidcum into three clafles,

under the names of petite, miner*, and fojfilia, each being

fubdivided into feveral orders and comprehending in the

whole fifty-four genera.

To the firtt clal: belong peira, or (tones, which he defines

to be fofiile bodies, originating from a terrene principle by

cohefion : thefe are limplc, as in their compolition they are

deftitute of faline, 11. flammable, and metallic principles

;

th' v are fixed, as not being entirely and intimately foluble

in any mer.ftruum ; and limilar, as they confilt of homo-
geneous component parts. Of thefe there are five orders

;

•viz.

1. The humoft, or flaty (tones, which originate from

vegetable earth, are cumbultible, and leave grofs light allies.

Under this order there is one genus, viz. the fchijlus, or

flatc,
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ilate, including thirteen fpecies, among which the molt

diltinguifhed are the table-Hate, black flate, blue houfe-

flate, and black crayon.

2. The calcarea, or calcareous ftones, which originate

from calcareous marine animal bodies, become light and

porous in the (ire, and fall into an impalpable powder, and

effervefce, and are foluble in acids, unlefs they are previoufly

faturated with an acid, as the gypfum. This order com-
prehends four genera, via. marble, of which there are fifteen

fpecies, fuch as the blauk flaty marble, the Parian marble,

and all its varieties ; the Florentine marble, the white grain

lime-Hone, the fcaly lime-done, &c. ; gypfum, or plalter-

ftone, of which there are three fpecies, luch as the common
plalter, alaballer, &c. ; Jllrium, or fibrous alabafler, in-

cluding four fpecies, as the fibrous gypfum, or Englifli

talc, Sec. ; audfpatum, or fpar, of which there are fourteen

fpecies, fome foluble in aqua fortis, as the foft fpar, re-

fracting fpar, or ifland cry Hal, fubdiaphanous compact fpar

of different colours, pellucid coloured fpar, as fpurious

topaz, emerald, and fapphire, &c. ; and fome not foluble in

aqua fortis, as the felfpar, &c.

3. The argiliacea, or argillaceous Hones, which originate

from the vifcid fediment of the fea, are fomewhat unctuous

to the touch, and hardened in the fire. To this order be-

long three genera, viz. talcum, or foap-earth, including

twelve fpecies, as the ruddle, fmeftis, or French chalk, or

foap-earth, ferpent-ftone, and hornblende, Sec. ; amianthus,

or earth-flax, of which there are ten fpecies, as the afbeftos,

plumofe afbeltos, mountain cork, and aluta, or mountain

leather, &c. ; and mica, or talc, of which there are ten

fpecies, as Mufcovy glafs, gold glimmer, and green talc, &c.

4. The arenatz, or fand-ftones, which originate from the

precipitation of rain-water, are extremely hard, ltrike fire

with fteel, and by triture, yield a very rough powder.

This order comprehends three genera, viz. the cos, or whet-

ftone, of which there are (ixteen fpecies, as the grind-itone,

filtering-ftone, mill-ftone, building-itone, &c. ; the quartz,

including eight fpecies, as the pellucid rock quartz, co-

loured rock quartz, red, blue, yellow, &c. milky quartz,

granulated quartz, pebble quartz, &c. ; and theJilex, or

flint, of which there are fixteen fpecies, fome being vague
or loofe flints, as the common flint, gun-flint, Egyptian
pebble or Mocoa-ilone, opal, onyx, or cameyeu, chalce-

dony, cornelian, &C. ; and fome being rock-flints, as the

agate, petro-filex or chert, jafper, &c.

5. The aggregate, or rock or compound ftones, which
originate from a mixture of the four preceding orders va-

rioufly conglutinated ; the interftices, ufually filled up with

quartz, fpar, or glimmer. Of this order there is only one
genus, viz. thefa.vum, or rock-ftone, including thirty-nine

fpecies, as the porphyry of different colours ; the trapezium,

or trap-ftone, the granite, the fuforium, or founder's-ftone,

the filicinum, or pudding-flone, See.

The feeond clafs of foffile bodies are the minera, or

minerals, which Linnaeus defines to be foffile bodies origi-

nating from a faline principle by cryftallization ; they are

compound, as confuting of a bafe, united with faline, in-

flammable, or metallic principles ; and they are foluble,

perfectly, in an appropriate menftruum : of thefe there

are three orders, viz.

1 . Salia, falts, or cryftals, which are fapid bodies foluble

in water ; diltinguifhed from each other by their different

effefts on the organs of tafte : under this order there are fix

genera, viz. nitre, of which there are nine fpecies, as the

faline, or native faltpetre ; the quartzofe, or mountain
cryftal : fluor, or coloured cryftal, from the varieties of
which are the true hyacinth, the falfe topaz, ruby, amethyft,

fapphire, beryl, and emerald ; and the calcareous, as the

hexagonal truncated fpar, the fuillum, or fparry fwine-ftone,

8cc. ; natron, including fourteen fpecies, as the faline, or
native mineral alkali, aphronitrum, and Epfom fait ; the

lapidole, or fpatofe, decahedrous natron, the gypfeous,
pellucid, fufiform natron, the felenite, or rhombic natron,

the hyodon, or pyramidal, or dog-tooth fpar, &c. ; borax,

of which there are fix fpecies, as the faline, or tincal, or
native borax ; the lapidofe, to which belongs the gemma
nobilis, or lapidofe, prifmatic, pellucid borax, with trun-

cated pyramids, and as varieties of tiiis fpecies, the yellow
or topaz, the pale green or ciiryfolite, the fea-green

or beryl, and the deep green or emerald, the bafakes,

the tourmalin, the garnet, and the marjodes, or opaque,
argillaceous, teflellated borax ; the muria, or fea-lalt,

of which there are nine fpecies, as the faline, or fea-foflil,

fountain, and hot-bath fait ; the lapidofe, or Rononian
ftone, fparry fluor, or Derby (hire fpar, &c. ; alumen, or

alum, including fix fpecies, as the native, or native alum,

plumofe, &c. ; foluble, or alum-flate, ftone-alum, or cal-

careous alum-Hone, called Roman alum; and lap dole, to

which belong the fpatofe alum, or falfe amethyft, the gemma,
pretiofa, or diamond, ruby, and fapphire, &c. ; vitrio/um,

or vitriol, of which there are eight fpecies, as the fimple,

or thofe of iron, of copper, and of zinc ; the compound, or

triple vitriol of iron, zinc, and copper ; the atramentarium,

i. e. vitriols mineralized with friable itone, fuch as red chal-

citis, grey fory, black melanteria, and yellow mify, &c. ;

and the lapidofe or fpatofe vitriol of zinc.

2. Sulphura, or inflammable bodies, flaming and odorous
while burning ; foluble in oil ; and diltinguifhed from each

other by their different effects on the organs of fmell : of

this order there are five genera, viz. ambra, or ambergris,

including two fpecies, as the grey and the brown ; fuccinum,

or amber, of which there is one fpecies, as the eleftric

amber, and the varieties of diaphanous, opaque, yellow,

brown, and that which includes infefts ; bitumen, of which
there are ten fpecies, as the naphtha, petroleum, or rock-oil,

maltha, or Jew's pitch, mumia, or fevum minerale, af-

phaltum, or fofiile pitch, ampelites, or peat, Iithanthrax, or

common coal, or fchiflofe bitumen, gagas, or jet, fuillum, or

calcareous fetid bitumen, of which there are the varieties of

compact, granulated, fquamofe, and cryftalline, and the

hepaticum, or liver bitumen ; pyrites, or fulphurs, including

feven fpecies, as native fulphur, orpiment, cryftallized

pyrites, or marcafite, figured pyrites, iron pyrites, copper

pyrites, of which there are thirteen varieties, and aquofe,

or liver-coloured pyrites ; and arfenic, comprehending eight

fpecies, as the folid teftaceous arfenic, the fandaraca, or

red arfenic mineralized with fulphur; the arfenical marcafite,

thearfenicum albicans, or arfenic mineralized with iron, &c.

3. Metalia, or metals, which are mining heavy bodies,

fufible in the fire, and foluble in appropriated acid men-

itrua ; diltinguifhed from each other by infpeftion : of this

order there are two fubdivifions, into femi-metals not mal-

leable, and metals malleable. The firft fubdivifion includes

fix genera, viz. hydrargyrum, or mercury, of which there

are five fpecies, as virgin, or native quickfilver, cubic cryf-

tallized quickfilver, cinnabar, with the varieties of lamellated,

granulated, and cryftallized, and pyritical, cupreous, ftone

mercury, &c. ; molybdttnum, wadd, or black-lead, of which

there are three fpecies, as plumbago, or black-lead, or wadd,
or fulphur faturated with iron and tin, manganefia, or black

manganefe, and fpuma lupi, or red manganefe, or wolfram ;

Jlibium, or antimony, of which there are four fpecies, fuch

as native regulus of antimony, cryftallized ftibium, fibrous,

or common antimony, and red antimony mineralized with

fulphur and arfenic ; zinc, or tutenag, of which there are

eight fpecies, as cryftallized zinc, that mineralized with

fulphur
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fuiphur and lead, or iron, that mineralized with fulphuretted

iron, fibrofe zinc, calamine, or done zinc, or zinc mixed
with ma r tial ochre, blend or mock-lead, or black j.ick, or

fctni-teflellated black cine, and red zinc, or micaceous liver-

coloured tine : Infinitum, or bifmuth, of which there are

four fpecies, a< native bifmuth, common bifmuth, minera-

lized with luipluir and arfenic, martial bifmuth, and bif-

muth mineralized with fuiphur only : and cobalt, of which
there are four fpecies, as cryllallized cobalt with fnlphur,

arfenic, and iron, cobalt mineralized with arfenic and iron,

pvritieofe cobalt and llai*-cobalt.

The fecond mbdivilion comprehends malleable metals,

and of tbefe there are fix genera, viz. jlannum, or tin, in-

cluding four fpeciea, as cryllallized tin or tin-grains, tin-

itone, lpatofe tin, Sec. ; plumbum, or lead, of which there

are ten fpecies, as native lead, cubic lead crydallized, cubic

lead mineralized with fulphuretted filver, or galena, fti-

biated lead-ore, grtenifh arfenical lead-ore, fparry arlenical

lead-ore, &c. ; fcrrum, or iron, including twenty-feven

fpecies, as native iron in grains, crvitallized iron, Inch as

obey the magnet, to which denomination belong deel-graincd

iron-ore, fine-grained iron-ore, common iron-ore, pyriticofe

iron-ore, talcy iron-ore, calcareous iron-ore, emery, &c. ;

fuch as do not obey the magnet, of which there are red

micaceous iron-ore, blood-ftone, red blood-ltone, fpar-like

iron-ore, Sec. and magr.etical, or the magnet ; cuprum, or

copper, of which there are fixteen fpecies, as copper
precipitated upon iron, native copper, cryllallized octa-

hedral copper, pyriticofe yellowifh-green copper-ore, py-
riticofe purple copper-ore, foft pyriticofe grey copper,

ore, footy, pyriticofe, arfenical copper-ore, white arfe.

nical, pyriticofe copper-ore, indurated ochraceous red

copper-ore, which is fometimes liver-coloured ; fandy

ochraceous copper-ilone, green and blue coppcr-llatc, lapis

lazuli, lapis armenius, or blue calcareous copper-llonc, mala-

chites, or green gypfeous copper-done, nickel, or copper
mineralized with fuiphur, arfenic, and iron, &c. ; argentum,

or filver, of which there are nine fpecies, as native filver in

various forms, horn filver-ore fiSining, fubmalleable, and
fomewhat diaphanous, mineralized with fuiphur and arfenic,

glafs filver-ore, or lead-coloured malleable filver-ore mine-

ralized with fuiphur, red filver-ore mineralized with fuiphur

and arfenic, white filver-ore mineralized with arfenic, cop-
per, and fuiphur, grey filver-ore mineralized with fuiphur,

antimony, copper, and iron, filver-ore mineralized with

arfenic and iron, filver-ore mineralized with fuiphur and
line, and footy filver-ore mineralized with arfenic and
copper ; and aurum, or gold, of which there are two fpecies,

as native gold, found in various forms, as in thin plates or

leaves, folid, or in thick pieces, and a cryftalline form ; it

is alfo found imbedded in quartz, talc, and cinnabar, and
in rivers in loofe grains and lumps, called gold-dujl ; and
mineralized pyritical gold-ore.

The third clafs are fofiils, which arc bodies originating

from different modifications of the fubjects comprehended
in the preceding clafTes : of theft there are three orders,

viz.

I. Petrificata, or fuch fofiile bodies as reprefent in figure

certain animals or vegetables, or parts of them. The true

petrifactions are fuch as have the texture and organic parts

of the bodies entirely filled up with llony particles, either

of a calcareous or flinty, and fometimes marcafitical nature :

there are others in which the bodies are preferved and un-

altered, as having loll only the animal gluten : others, again,

are only bodies incrullated with dalactite, or calcareous

matter ; and frequently they are only impreffions received

in their foft flate. Of thi* order there are eight genera,
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viz. zooliihut, or the petrifactions of mammalia, including

four (pedes, as bones of men, remains of the rein-deer,

foflil, ivory, and turquoifc, or teeth tinctured by copper :

ornitholithus, or petrifactions of birds in whole or in part,

and of their nefts, of which the fird fpecies are fcarcc, and
are ufually. tlaladlitiol meruit ations : amphibolitbxu, or petri-

factions of amphibia, of which there are fix fpecies, as of

an entire tortoife, of a toad, of the fkeleton of a crocodile,

of an entire lerpcnt, of various nantes, as of the raia,

balitfes, &c. and gloffopetra:, or fhark's teeth : ichthyolithus,

or petrifactions of fifties, including three fpecies, as thofe

of entire fkeletons, with the fins in date, and in marble,

and the bufonites, or grinding teeth of the wolf-fifh : cnta-

molithus, or petrifactions of infects, including three fpecies,

as the cancri or petrified crab, lobfter, &c- paradoxus, or
unknown infect, petrified, and infects inclofed in amber,
which indeed are not proper petrifactions: kelmintholithui,

or petrifactions of worms, including twenty-four fpecies, as

the cornu ammonis, orthocerotes, or flraight nautilus, ano-

mites, or various anomiae, gryphites, or crow-flone ; Jew's
done, fuppoled to be fpines of echinites, madrepores of

various kinds, entrochus, llar-llones, belemnitcs, &c. : phy-
tolitbus, or petrifactions of plants, of which there are feven

fpecies, as uf the entire plant in coal-flate, of ferns in flate,

of roots in marble, of wood in various flates, as of lime-

flone, agate, flint, land-done, and flate; of leaves in flate

and marble, of flowers in flate, and of fruits in coal flrata,

commonly cones of the pine, nuts, acorns, &c. : grapto-

lithus, or dones refembling pictures, including eight fpecies,

among which are Florentine marble or flate, refembling

ruins ; dendiites, reprefenting woods, landfcapes, &c. arifing

from vitriolic folutions infinuated between the plates of Affile

dones, or in marble.

2. Concrtla, which are flight conglutinations of different

kinds of earths, whofe fpecific differences arife principally

from the nature of the component parts : of this order

there are fix genera, viz. calculi, or animal concretions, in-

cluding eight fpecies, as the done in the kidney, or bladder;

tartar of the teeth, of the lungs ; bezoar-lloncs, formed in

the abomafus, or fourth domach of ruminating animals

;

aegagropila, or hair-balls, formed in the fird domach ; bile-

dones, pearls, and crab's-eyes : tartari, or vegetable con-

cretes, of which there are two fpecies, as yeafl, and red

and white tartar : attics, or concretions within the cavity of

dones, of which there are the true, having a loofe nucleus,

a? the geodes with an earthy nucleus, and the aquilinus

with a dony nucleus ; and the fpurious, as the hxmachates,

or flinty setites, with a fixed crydalline nucleus, marble

aetites, including dog-tooth fpar, and echinated setites, in-

cluding fluor crydals : pumcx, or concretions by means of

fire, including eight fpecies, fuch as black flate pumice,

white pumice of iron-furnaces, red copper pumice, foot,

aihes of volcanoes, Rhenifh mill-done, vitreous pumice, or

black and green Iceland agate, &c. : JlalaQiles, or concre-

tions by means of air, including twelve fpecies, as vegetable

incrudations, drop-done, folid and branched marmoreoue
dalactite, folid fpatofe dalactite, red fpatofe dalactite, or

zeolite, &c. : and tophus, or concretions in water, including

twenty-two fpecies, of which there are the metallic tophs,

as the marly toph-donc, the tubular, marly, ochraceous

toph-llone, the fandy ochraceous fea toph-done, the bog
iron-ore in various forms, &c. ; and the fimplc tophs, as

alum toph, concretions of tea-kettles, pea-done of hot

fprings odcocolia, or bone-binder, folid black fchidofe

toph, Sic.

3. Terra, or earths, which arc foflile fubdances not con-

glutinated, but ufually in a flightly cohering or pulverized

K k date ;
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(late : of this order there arc five genera, viz. ocbra, or

ochres, or earths of metal . ol which there arc fifteen Ipecies,

fonie in the form of powder, as ochre of iron, green and

blue ochres of copper, native cerufs, ochre of cobalt, .'xc.
;

and others plumofe, or germinating ochres, as copper blue,

or plumofe copper, flowers of antimony, plumole fllver-ore,

with fulphuretted antimony and arfenic, &c. : arena, or fands,

including fourteen fpecies, as fea-land, coloured fands, (and

of heaths, fabulum, or common fand, micaceous, or glitter-

ing or writing fand ;
gold, iron, and flint fand, &c. : argilla,

or clays, boles, and marles, including twenty-one fpeciea,

fome fimple, among which are porcelain clay, tobacco-pipe

clay, China porcelain earth, Lcmnian earth, fuller's-earth,

tripoli, or rotten ltone, brick-clay, potters' clay, boles of

different colours, &c. ; others mixed, as fermenting clay,

marie, timbre, marie of the Nile, &c. : calx, or chalk,

comprehending nine fpecies, fome foluble in acids, as creta

or chalk, mineral agaric, (hell-chalk, or mouldered (hells,

&c. ; fome not foluble in acids, as true mineral agaric, gyp-
feous gur, or lac lunae ; and others granulated or fandy, as

alabafter, chalk, foluble arenaceous calx of the ifle of Af-
cenfion, and lenticular granulated calx : and hnmus, or

mould, of which there are fourteen fpecies, as the impal-

pable vegetable mould, common black mould, depauperated

mould of heaths, fpongy mould of marfhes, alpine earth,

turf, mould of lakes, or mud mould, red mould, animal

mould, &c. See Linnasi Syftema Naturae, torn. iii. 1770,
paflim ; and Pulteney's General View of the Writings of

Linnaeus, 1781, p. 131— 166.

M. Da Cofta, in his Natural Hiflory of Foflils, 1757,
diftributes (tones into four general clafles. The firft clafs

comprehends thofe (tones which are found forming con-

tinued ftrata, coarfe, harfh, and rough, of a lax texture,

cf a vifible grit or grain, refembling (and in form, ufually

immerfed in a cementitious matter, of little brightnefs, and

fcarcely capable of any polifli : of this clafs there are two
genera, viz. ftones harfh and rough, compofed of a vifible

grit, not of a laminated ftructure, and fplitting equally in

any direction, called pfaduria by Hill, of which there are

the alkaline fand-ftones, as the Portland-ltone, free-ftone,

&c. ; fand-ftones not afted on by acids, as the whet-

ftone, filtrum, mill-done, grind-ftone, &c. ; and fand-ftones

imperfectly defcribed by authors ; and ftones harfh and

rough, compofed of a vifible grit, of a laminated ftructure,

and fplitting only horizontally, or into plates. See Flag.
See alfo each ftone refpe&ively.

The fecond clafs includes ftones that are found forming

continued itrata, of a clofe, folid, fmooth texture, or com-
pofed of no vifible grit, and generally deltitute of bright-

nefs, though in fome degree capable of a poliih : of this

clafs there are two genera, viz. ftones of a clofe folid tex-

ture, of a plain uniform ftructure, and fplitting with equal

eafe in any direction, diitributed, according to their colours,

into black, white, afh, and grey, red, brown, blue, green,

and variegated, each of which is again fubdivided into alka-

line ftones, and thofe which are not acted upon by acids,

comprehending the Purbeck-ltone, oil-ftone, &c. and ftones

called flates.

The third clafs comprehends marbles and marmoroida;.

The fourth clafs includes the marmoro-profera, the gra-

nites, and the porphyries. See Fossils.

For an account of the modern fyftems of geology, fee

Rock, Stkata, and System of Geology.

In the fequel of this article, we fhall conlider ftone as

applicable to architecture and fculpture.

Stone for Architecture and Sculpture. The application

of ftone to the conftru&ion of houles, appears to have been

1

almoll coeval with the cftabhfhment of civilized focietiel

The advantages which (lone poffefles over wood, in hard-
nefs, ftrength, and its capability of refilling the action of
fire, would naturally direct thofe tribes or nations that re-

fided in countries where (lone was plentiful, to employ it

in architecture. Thus we find in America, where the
human race was in its rudeft itate, no fooner were men col-

lected in large bodies, under the kings of Mexico and Peru,
than they began to build lioufes of ftone.

In Aflyria, where one of the firft great monarchies was
founded, the people were deprived of the ufe of (tone, the
ground being formed to a great depth of alluvial foil

brought down by the rivers Tigris and Euphrates. To
overcome this difficulty, they made artificial ftone, by bak-
ing fquare mafl'es of clay in the fun. Bricks formed in

this, or in any other manner, are properly artificial (tones,

and have been formerly ufed to fupply the abfence of natural

ftone, by the Egyptians, the Afl'yrians, and the Romans, as

well as by the moderns.

In the choice of different ftones for public or private

edifices, the contiguity of certain ftones, and the cafe with
which they could be obtained and worked, would be firlt

attended to, particularly in the early periods of architec-

tural fcience : but there cannot be a doubt that durability

and beauty were foon regarded as eflfential qualities of build-

ing ftone, and thofe ftones which pofieffed thefe properties

in a remarkable degree, were 'fought for with great afliduity,

and conveyed to dillant countries at a great expence.

Such was the care of the ancients to provide durable
materials for their public edifices, that, had it not been for

the defolating hands of modern barbarians, and the in-

evitable deflruCtion attendant on warfare, many of the
temples and other public works of the Greeks and Romans
would have remained perfect to the prefent day, uninjured

by the action of the elements during a period of more than
2000 years.

On the contrary, in modern Europe, and particularly in

Great Britain, there is fcarcely a public building of recent

date which will be in exiftence a thoufand years, hence.

Many of the moil fplendid works of modern architecture

are haftening to decay, in what may be juftly called the

very infancy of their exiftence, if compared with the date

of public buildings that remain in Italy, in Greece, in

Egypt, and the Eaft. This is remarkably the cafe with
the three bridges of London, Wellminfter, and Black-
friars, the foundations of which began fpeedily and vifibly

to perifh in the very life-time of their founders. The fame
obfervation is applicable to Somerfet-houfe, and many other

public buildings in London ; the fine chiflelling of the alto

relievo figures having already difappeared by the action of

the elements mouldering away the ftone. The moll care-

lefs obferver may notice, that this effect is more rapidly

taking place in fome ftones than in others in each of thefe

buildings, though they are all of Portland ftone, a calcareous

(tone, called roe-ftone by mineralogifts, and obtained from
the ifle of Portland.

We have reafon to know, that very little attention was
paid to the feleCtion of the ftones during the building of

Somerfet-houfe ; and the damaged ones, or thofe which
contained hollows lined with clay, were not rejected, but

the hollows were rilled up with mortar. No foft calca-

reous ftone, fuch as Portland ftone, can be very durable in

a climate like that of England, where it mult be expofed

to the action of frequent rain ; and for the foundation of

bridges, fcarcely any (tone could be more unfit.

The qualities requifite for building-ftone in bridges or

water-works, are hardnefs, tenacity, and compactnefs, with

the
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the property ot refilling the decompofi of water

and the atmolphere. Belide the llrcntrth necellary to lup-

port their own weight m inch buildings, they may alio

have to reiiit the impetus i>t floating bodies, and particularly

of large mafles of ice. Thefe Hones which are the hardeil,

are not precifcly thofe which have the moil tenacity or

toughnels ot which we have a familiar illullration in com-
mon lime-ftone and glais ; the latter, though much harder,

is far more calilv frangible than the former.

In public national buildings, intended to prefervc the

memory of the ages in which they were conftrufted, and to

perpetuate the llate of the arts at the period of their erec-

tion, beiide the properties which enlure durability, we
require a certain degree of beauty in the ftone itfelf.

The caufes that accelerate the decay and dellruftion of

ftone in buildings, are nearly the fame with thofe which oc-

cafiou the deltruftion or wear of rocks on the furfacc of tiie

globe : they may be claffed into two kinds, thofe of de-

compofition, and thofe of dilintcgration. By the former,

a chemical change is effected in the llone itfelf; by the

latter, a mechanical divifion and feparation of its parts.

The decompofition takes place, when the ftone contains

parts that are more or lets foluble in water, or which enter

into combination with oxygen or acids. To have a dittinft

idea of the decompofition of (tones, we muft firft confider

the elementary parts of which they are compofed : thefe

are either filex, alumine, or lime, (fee Silex, Alumine,
and Lime,) to which we may add magnefia, which, though
of more rare occurrence, enters largely into the compofition

of ferpentine and fome lime-ftones. Iron, in different dates

of oxydation, and in different proportions, enters alfo into

the compofition of almoft all flones, and is frequently an

important agent in their decompofition. The different

kinds of building-ftoncs may, therefore, be clafled as fili-

ceous, argillaceous, calcareous, and magnefian.

Of thefe, the liliceous are the lealt liable to decompofition;

files being infoluble in water, or any of the acids, except
the fluoric, which is never found in a free itate. Stones

compofed almoft. entirely of filex, if compact, may be con-

fidered as the moft durable ; but they are frequently brittle,

and extremely difficult to work. When the filex is com-
bined with a certain portion of alumine, as in fome horn-

ftone and jafper, it conftitutes a ftone which may be re-

garded as imperifliable, when compared with the duration

of ftates and empires. Such ftones frequently contain im-

bedded cryftals of quartz and felfpar, and are then deno-
minated porphyries. Porphyry, with a compact filiceous

bafe of hornftone or jafper, is far more durable than granite,

and is peculiarly appropriate for columns or obelifks, def-

tined to tranfmit the events of former times to diftant ages

of the world. Some porphyries are alfo very beautiful, and
take a high polifh.

Granite (fee Granite) is a compound filiceous rock,

which varies much in the proportion of its conftituent parts ;

and its degrees of induration. Compared with many rocks,

granite may be confidered as forming a durable building-

ftone ; but thofe granites that contain much white felfpar,

and only a fmall portion of quartz, like the greater part of
the granites of Cornwall and Devonfhire, are liable to de-

compofition and dilintegration much fooner than many of

the Scotch granites, in which the quartz is more abundantly

and equally difleminated. In the fele&ion of granite in

Cornwall and Devonfhire, the preference is given to that

which can be raifed in the fargell blocks, and worked with

the greateft cafe ; and for common purpofes, or for paving

ftones, it may anfwer very well; but for the foundations

and piers of bridges, the harder granite will be found much

more durable. The prcfent (late of Cornwall proves the

rapid difintegration and decay of its gi

felfpar. in that granite contains a larg
I

to this its more rapid decompofition may be principally

afcribed. The naval hofpital of Plymouth (an eftablifh-

ment which docs h D he country) i> built of Cornifh
or Devonfhire granite, which appears to have been well

felefted. It ha? been credted about 70 years, and exhibits

no fymptoms of decay, except in the 1 alumna forming the

colonnade in front of each buildm more
expofed fides, we have obferved the felfpar to be dilinte-

grating, and lichens have already attached their roots to
fome parts of the furface.

With granite may be claffed all granitic rocks con'

a large portion ot liliceous earth, particularly fienite. (See
Sienite.) This rock was extenlivcly quarried by the

Egyptians at Sienna, in Upper Egypt, and afterwards by
the Romans; and many works conliruded of this ftone,

preferve the marks of the duffel frefh to the prefent day.

Of the rocks here enumerated, we have abundance in various

parts of the Britifh empire ; and in the conltru&ion of na-

tional works, the felection of the ftone fhould not be left to

the difcretion of architects, few of whom have made mine-
ralogy any part of their ftudies. Many of the fand-ftones,

in what are called the fecondary ftrata, are compofed of
grains of filex ; and where thefe are united by a filiceous

cement, they are almoft as durable as granite. In filiceous

fand-ftoncs, the coarfenefs or finenefs of the grains is of far

lefs importance than the fubftance by which they are united.

Thofe which are united by ferruginous clay, are very liable

to perifh by expofure to the atmofphere. Some filiceous

fand-Itones appear to be of alluvial formation, and have

their parts fo loofely cemented, that they are quite unfit for

architefture : fuch is the fand-ftone rock on which the town
and caltle of Nottingham are built. In the feries of ftrata

which alternate with coal, there are confiderable beds of lili-

ceous fand-ftone, which vary much in their quality ; fome
containing a large portion of clay and iron, others being

almoft purely filiceous. Of the latter kind are fome of the

loweft beds in Yorkfhire and Derbyfhirc, which have been

denominated mill-ftone grit, being formerly ufed for coarfe

mill-ftones. Kirkltall abbey, near Leeds, is built of this

ftone : it is now a ruin, but the ftones which remain

arc perfect, and preferve their angular fharpnefs as frefli

as if they had been recently worked, though fix hun-

dred years have elapfed fince the ere&ion of this building.

There is a quarry of fimilar ftone in the neighbourhood,

extenfively worked at prefent. It may be proper to ob-
ferve, that in all quarries of fand-ftone, the ftrata vary con-

fidcrably in their power of refilling the effefts of the

atmofphere. Some ftrata are marked with (tripes and veins,

and thefe are frequently found to be more perifhablc than

the general mafs of the ftone. We have known fuch ftones

preferred for the fronts of buildings, on account of their

fuppofed beauty ; but, in the courfe of a very few years,

the coloured parts began rapidly to decay, by the aftion of

water on the iron, which thefe parts contain more abun-

dantly than the reft of the ftone. From what has been

Hated, it may be feen that ftones, which are purely filiceous,

are of all others the lead liable to decompofition ; but where

there is an admixture of filex with different fubltanccs, great

fkill is required in th ir fi I ction for durable architecture.

Some directions for the choice of fuch. ftones will be fuble-

quently given.

Argillaceous ftones, or thofe which contain in their com-
pofition a confiderable porti< n of clay, arc generally found

to contain alfo a large portion of iron. This metal appears

Kk 2 to
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to have a greater affinity for argil or clay than for any other

earth, and is frequently combined with argillaceous (tones

in the proportion of one-fourth of the whole mafs. The
iron is frequently in the ftate of black oxyd, and in this

ftate rapidly combines with a larger portion of oxygen,

when cxpofed to the atmofphere, and thus occafions the

furface of the (tone to fwell and (hiver away. We have

feen (tones of this kind in their native beds, fome hundred

feet under the furface, fo extremely hard that they refilled

the point of the pick, and could only be removed by blad-

ing
; yet, when the fame (tone was expofed for fome months

to the air, it became foft, and fhivered into fmall pieces.

It rarely happens that builders or engineers have fufficient

miueralogical fcience, to enable them to anticipate the

changes which will be effected by air and moifture on the

materials they feleft. The lofs which this ignorance has

occafioned in the conftruftion of many public works is well

known. A remarkable inllance of this kind took place a

few years fince in Paris. A gentleman was walking with

an eminent mineralogift in one of the newly erefted public

edifices. They were particularly (truck with the appear-

ance of fome large columns that fnpported the roof. On
a clofer infpeftion, the mineralogilt predicted that they

would perifh in lefs than three years. About ten months
afterwards, the gentleman had occafion to pafs through the

fame building, and obferved workmen were then removing
the columns, and replacing them with a different (tone ; the

decay having been fo rapid, as to render their removal

neceflary.

In forming the tunnel of the Huddersfield canal, in York-
(liire, through Pule Mofs, a lofty mountain three miles in

breadth, the workmen, in one part, had to cut through a dark

argillaceous (tone, fo extremely hard, that they were obliged

to remove it by blading. On account of its hardnefs and

compaftnefs, it was deemed unnecedary to wall the padage
in the part which was cut through this bed ; but in a few
months after the accefs of air, it diivered and fell in, and the

removal and repair occafioned much delay and expence.

Many bafaltic rocks, which are almod as hard as flint in their

native beds, on expofure to air or moifture, are foon covered

with a brown incrudation, which penetrates deeper and
deeper into the done, till the whole is reduced to a foft pul-

verulent mafs : this is occafioned by the rapid abforption of

oxygen, the iron in the bafalt being in a low (tate of oxy-
genation.

On this account, bafaltic ftones are ill fuited for durable

architecture, though there are fome ftones of this clafs which
appear more perfectly vitrified, and refill the action of the

atmofphere for ages. This is alfo the cafe with lavas which
are nearly allied to bafalt : fome lavas rapidly decompofe and
form a fertile foil, others remain unchanged for centuries.

In all (tones called argillaceous, the quantity of alumine, or

pure clay, is, in faft, generally lefs than that of the other

earths. Alumine or clay, when pure, is foft and unftuous,

and abforbs more than 25 times its own weight of water.

It communicates, in a greater or lefs degree, its own proper-

ties to Hones, where it is combined in the proportion of from
20 to 30 per cent. The properties of clay are lod by vitrifi-

cation, or by expofure to a ilrong heat, as we may obferve

in the procefs of brick-making. In the Weft Riding of
Yorkfhire, it is frequently the practice to mend the roads

with argillaceous fand-ftone ; but it is foon reduced to mud

:

to prevent which, it is piled in heaps, with alternate layers of
coal, and burned before it is laid upon the roads : this makes
it more durable, but the heat is feldom fufficiently powerful
to vitrify the done, and the roads frequently want repair.

The remains of vitrified fort6 in fome parts of Scotland,

prove that the North Britons were acquainted with the du»
rability imparted to argillaceous ((ones by expofure to great

heat. In fituations at a great diftance from durable building-

done, it would be advantageous to have the bricks employed
in the conftruftion of bridges expofed to a greater degree
of heat, and vitrified on the furface. This may be more
eafily effefted by a mixture of calcareous earth with the

clay.

Calcareous ftones include all the different kindsof lime-done,
from the molt cryitalline marble, to chalk and calcareous

fand-ftone. Of marbles, there is an almod infinite variety ;

indeed every variety of lime-ftone that admits of a good po-
lidi is denominated marble. (See Marble.) The lime-ftones

or marbles that occur in primitive mountains, among blocks

of granite, gneifs, and mica-date, are generally the mod dur-

able, as they are highly cry ftalline ; and many of them con-
tain a confiderable portion of filiceous earth, which com-
municates a greater degree of hardnefs to fuch marble.

Though calcareous earth is in a certain degree foluble in

water and carbonic acid, yet in its molt indurated ftate, as

in primitive marbles, the aftion of the atmofphere produces
little change in the courfe of centuries ; but when expofed to

the conftant aftion of water, the decompofition is more rapid.

Thofe marbles which are the molt uniform in their texture,

which poffefs the greateit degree of fpecific gravity and
hardnefs, and which will receive the higheft polifh, are thofe

which will prove the molt durable. There is another tefk

applicable to marbles, and all (tones purely calcareous, which
affords no bad proof of their durability.

Let a given weight of different marbles be cut into cubes,

or any other regular figure, and immerled in dilute muriatic

acid of the fame degree of ftrength : that marble which
diflblves molt (lowly, will be the lead, liable to decay.

Some lime-ftones confift of calcareous earth, combined
with a confiderable portion of magnefia: the primitive lime-

ftones which contain this earth have a milky whitenefs. All
lime-ftones of this kind diffolve very (lowly in acids ; and fuch

of them as podefs the other properties of hardnefs, and an

uniform texture, may be confidered as the mod durable of
all marbles. The importance of an uniform texture is evinced

in the different durability of the Parian and the Pentelic

marbles. They were both extenfively employed by the

fculptors and architects of ancient Greece. In the age of
Pericles, the preference was given to the latter. The Par-

thenon was built entirely of marble from mount Pentelicus

(Pentelic marble), near Athens. Many of the Athenian
datues, and the temples of Ceres or Eleufis, were of this

marble. The preference arofe from its fuperior whitenefs,

and probably from its vicinity to Athens. It is remarked

by Dr. Clarke (Travels, vol. iii.), that while the works exe-

cuted in Parian marble remain perfeft, thofe of Pentelic

marble have been decompofed, and fometimes exhibit a fur-

face as earthy and rude as common lime-ftone. This is prin-

cipally owing to veins of extraneous fubitances which inter-

feft the Pentelic quarries, and which appear more or lefs

in all the works executed in this kind of done. The Parian

marble has fomewhat of a waxy appearance when polilhed

;

it hardens by expofure to the air ; it receives with accuracy

the mod delicate touches of the chilfel, which it retains for

ages, with the mild luftre of the original polifh. The Medi-
cean Venus, the Diana Venatnx, the colodal Minerva
(called Pallas of Veletri), and the Juno, called Capitolina,

are of Parian marble. The Parian tables at Oxford are alfo

of this (tone. Of the marbles of South Britain, thofe of

Devonfhire are by far the moil beautiful ; for the Anglefea

marble, as it is called, is principally pure ferpentine (fee

Serpentine) ; though it is clalfed by profefl'or Jamelon,

8 HV
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\n the late edition of his Mineralogy, with granular lime-

flone. The Dcvonfhire marbles have fcarcely been noticed

by mincralogilts, but many of them pollefs a degree of

beauty Icarcely inferior to any of the foreign marble:, par-

ticularly thofe of Babicomb. They are veined and fpottcd

with a variety of colours, from a bright red to a beautiful

dove-colour, and are fufceptible of a very high polifh. The
altar, and the interior of lord Clifford's elegant chapel at

Ugbrook, near Chudleigh, are executed in this marble, which

may vie with the moll collly marbles of Greece or Italy.

The great national work called the Break-Water, at Ply-

mouth, is formed of blocks of Devonfhire marble : it is an

artificial mole of vail extent, intended to form a bay, where

our largell fleets may ride in fafety. The marble is pro-

cured at Cat Down quarries, clofe to the water's edge, from

whence it is conveyed in boats about two miles, and thrown

into the fca. The blocks are raifed of valt dimenfions by
blalling, and from their hardnefs and fize may refill the de-

compoling effects of fea-water for ages, particularly if the

weflern lide fhould get a covering of fand. The contiguity

of the ftone neceffarily determined the choice where fome

million tons were wanting to complete the work, but there

cannot be a doubt that the granite of Cornwall would have

made a more durable barrier.

Among the fecondary lime-Hones, there are fome which

contain a confiderable quantity of magnefia, particularly in

the counties of Nottingham, York, and Durham. Thefe

lime-ftones have generally a yellowifh colour : they diffolve

flowly in acids, and form a very durable Hone for architec-

ture. York Minller is faid to be built of this (lone.

The roe-Hone, particularly that of Portland and Bath,

is very extenfively employed in architecture : it can be

worked with great eafe, and has a light and beautiful ap-

pearance ; but it is porous, and pofTefles no great durability,

and mould not be employed where there is much carved or

ornamental work, for the fine chiffelling is foon effaced by
the action of the atmofphere. On account of the eafe and

cheapnefs with which it can be carved, it is much ufed by

our Englifh architects, who appear to have little regard for

futurity.

The chapel of Henry VII. affords a lamentable proof

of the inattention of the architect to the choice of the Hone.

All the beautiful ornamental work of the exterior had

mouldered away in the fhort comparative period of three

hundred years : it has recently been cafed with a new front

of Bath Hone, in which the carving has been correctly copied

;

but from the nature of the Hone, we may predict that its

duration will not be longer than that of the original. Pro-

bably the architect was limited by contract, which precluded

the ufe of a more durable, but more coftly ftone. Portland, as

well as Bath Hone, varies much in its quality ; and we think

greater attention was paid to its fekction in the conftruction

of St. Paul's church, than in many of the m idem edifices

built of this ftone. Though we have obferved many ftonesin

the upper part of the building mouldering away, yet, on the

whole, it is lefs injured by the weather than Somerfet-houfe.

In buildings conftructedof this Hone, we may frequently ob-

ferve fome of the Hoses nearly black, and others prefenting

a white clean furface. The black Hones are thofe which

are more compact and durable, and prelerve their coating of

fmoke : the white Hones are decompofing, and prefenting a

frefh furface, as if they had been recently fcraped. Tlii^

effect is Hr'kingly exhibited in the columns of Somerfet-

houfe, in which black and white Hones may be feen alter-

ating in the fame column.

Some of the lower bed- of chalk are occafionally ufed for

buildiDg-ftone, though; from its loofe texture, it cannot

pollefs great durability. We have feen the cloiflcrs of Weil -

minller Abbey repaired with a Hone of this kind, fo fofc

as to yield to the nail ; and on inquiring of the workmen
why they made ufe of fuch a material ? the reply was, " the
cheapnefs of the cutting."

AlabaHer or gypfum is fometimes employed for orna-
mental architecture. The name alaballer is alfo given to
Halactitical lime-Hone. (See S i u.actite.) This variety of
lime-Hone pofTefles nearly all the properties of granular

lime-Hone. The gypfum alaballeris a fulphate of lime, and
poffeffes a confiderable degree of folubility in water. Dr.
Watfon, in his Chemical Eflays, Hates, that he fufpended
two ounces of this ftone in a pail of water Forty-eight hours,

changing the water feveral times, and found at the end of
that time it had loll one-thirtieth part of its weight. From
the folubility of gypfum, it is obvioufly improper for any
purpofe where it is to be expofed to the action of rain or
water.

Of the magnefian Hones there is only one applicable to

purpofes of architecture ; this is ferpentine, which has been
fully defcribed under that article.

The difintegrating caufes to which building-Hones are

expofed are moiflure, variation of temperature, and vege-
tation : the action of thefe is dillinct from that of decom-
pofition. The earths which are not foluble in water are

capable of being mechanically fufpended in it, when mi-

nutely divided. A drop of water, conllantly running along

the hardcH Hone, marks its path by cutting a furrow in the

furface, according to the well-known adage :

" Gutta caveat lapidem non vi fed fxpe cadendo."

This caufe is, however, flow, compared with others

which are conflantly operating. Water infinuate3 itfelf

into the minute pores and crevices of ftones, and being ex-

panded by variation of temperature, and particularly by
frofl, breaks afunder the hardell ftone, or Ihivers of! a

portion of the furface. Thofe Hones which have a lami-

nated itructure are molt liable to be injured by the effects

of frolt, from the facility with which water infinuates itfelf

between the lamina;.

JLichen8 and mofles fix their roots on the furface of ftones,

particularly on thofe argillaceous ftones which yield an

earthy fmell, when breathed upon. By infinuating their

roots, they accelerate the decay of fuch ftones, and prepare

a vegetable mould for plants of a larger growth.

In calcareous and other fand-ftones, where the cementing

material is of a foft kind, it is wafhed out by rain, and the

ftone falls in pieces, or moulders away. In general, thofe

ftones which are the molt hard, compact, and uniform, in

their texture, and which can be brought to the fmoothelt

furface, are thofe lead liable to difintegration. In order to

form a judgment of the durability of any building-Hone,

which has not had the tell of experience, it is defirable to

examine it in its native bed, particularly thofe parts of the

bed which have been long cxpoled to the air. This may
not unfrequently be done in fome part of the country where

the ftone is quarried ; for as each ltratum rifes in a certain

direction, it will come to the furface fomewhere, if not

covered by foil. The ftone, in fuch fituation:, offers cer-

tain indications of the effect which atrnofpheric agency pro-

duces upon it. Where this examination cannot be made,

all Hones that are not calcareous may be in fome degree

proved, by obferving what effect i^ produced by immerging

them in water for a given time, by expofing them to a red

heat, and to frofl, or by covering them with dilute nitric

acid for feveral days. Thofe Hones which abforb the

imallelt quantity of water, and which are leaft changed by
the



STONE.
the aftion of heat, froft, or acids, may be fairly confidered

as mod capable of refilling the decompofing or difinte-

grating effefts of moilture and change of temperature. We
have before fuggefted a teft in the choice of calcareous

(tones. It has recently been the practice to rub the cal-

careous fand-ttones with oil ; and this mull to a certain de-

gree refill the abforption of water, and contribute to the

durability of the ftone.

Foreigners generally clafs building-Hones into two kinds,

hard and foft. In the latter they comprife all ftones that

can be cut with the faw in any direction, and with fome

degree of eafe : the hard Hones are all thofe which cannot

be worked by the fame procefs. In lv.gland, the name

free-ftone is given to all the fofter Hones, which can be cut

eafily with the faw into large blocks fuited for building-

ftone : it includes a variety of fand-llones very different in

their nature.

Experience has taught our architc&s, that all itratified

ftones Iaft much longer, when laid in the fame direction

which they had in their native quarries ; a circumftance

which ought always to be attended to by the malon. As
ftratified Hones generally fplit with the greateft eafe in the

direction parallel with the furface of the llrata, it is obvious

that they will bear lefs preffure in this dire&ion than in a

line perpendicular to their natural pofition.

The following table (hews the value at Rome of marbles,

alabafter, and hard ftones, regulated by the cubic Roman
palm, which is about nine inches in each dimenfion. The
fcudo, which contains one hundred hajacci, is about <fr. 6d.

Englifti.

Marbles.

il palmaMarmo bianco di Carrara

Greco ...
nero di Carrara -

antico, detto vulgarmente di paragone

giallo di Sienna - - -

detto Porta Santa, antico

detto fior de perfico antico

detto Settebafe femplice antico

a rofe antico

giallo antico -

verde antico (of fine quality)

ditto in large maffes ...
rott'o antico -

ditto in large maffes, very fcarce

Africano -

cipolino ..-.-..-
bianco e nero antico ...
delle code di Francia -

di Polcevera -

verde Prato -

porto Venere con macchie gialle

Breccia corallina antica -

di Saravezza .---•-
di Francia -

The term antico, like oriental in gems, fometimes implies

only a beautiful ftone.

Alabajlers.

Sc. liaj.

Alabaftro orientale 20 o

e pecorella antico - - - 30 o

di S. Felicita o fia monte Circello 4 o

di Polombara e di Civita Vecchia - 2 50

Sc. h»j,

70
90

2

8

2 5°

5
H
2

8

7

15
20

12

24
1 50

60
3o
8

3 5°

3
2 jo

5
2 5°

5°

Sc. haj.

3
a

25

5°

3

3
8

8

12

8

'5
6
6

5°
10

20

3

8

Alabaftro di Montanto ....
d'Ortc bianco ....

bioudo del foffo della Pcnna

Hard Stones.

Granito roffo delle guglie ....
ditto in great mallcs ...
Eiriziano nero con macchie bianche roffigne

bianco e nero antico ...
porfiritico, detto porfido roffo -

ditto in large mafles ...
prafino, detto porfido verde

ditto in great mafles, fcarce

rofato --....
Granitone bianco e verde ....
Granitello ......
Bafalte nero d'Egitto ....

orientale verde ...
Verde di Memti, vulgarmente detto ferpentino \

antico - - - - - . . j
Breccia d'Egitto di fondo verdino

The prices of the above ftones are enhanced not only by
their fize, but by any extraordinary beauty of colour which
each fpecimen may poffefs.

Stone, in Agriculture. It is a point not yet determined,

whether ftones are hurtful or beneficial to arable lands. Ex-
amples are not wanting on both fides of the queftion, though,

in general, it feems rather to be carried for them. However,
nothing can excufe leaving a (lone in any ground fo large as

to interrupt the plough. If they are very large, they fhould

be blown to pieces with gunpowder, and then be carried off.

Some fpots, very fertile in feveral kinds of grain, feem to

confift of nothing but (tones ; and inltances are given of

fields being rendered barren, by taking away the ftones

which covered them. Theophraftus accounted for this in

a hot country, where it happened to the Corinthians, by
faying that the ftones (heltered the earth from the fcorching

heat of the fun, and thereby preferved its moifture. The
fame holds true even in our colder latitude, where the heat

of the fun is lefs apt to hurt us. And Evelyn is clearly of
opinion, that hufbandmen rather impoverilh than improve
thofe grounds which are almoft covered with (tone;, efpe-

cially where corn is fown, if they pick them off too mi-

nutely ; becaufe they thereby expofe the land too much to

the effedts of heat and cold. Certain it is, that a moderate

mixture of fmall gravel preferves the earth both warm and

loofe, and prevents too fudden exhalations. But it feems

highly probable that there muft be fome farther reafon, be-

yond what has been yet affigned, for the benefit arifing

from the (lanes.

However, the concealed (tones fhould be always removed
from lands that are to be kept in a (late of tillage, other-

wife many accidents muft happen in ploughing, by the

(training and breaking of the ploughs, and the deftrudtion

of other implements. And where the lands require under-

draining, it may often be proper and beneficial, as well as

a cheap method, to have the ftones made ufe of, and

gathered from the ground ; as, by fuch means, two objefts

may be accomplifhed at once. See Clearing of Land,
and Draining of Land. See alfo Spring and Surface
Draining.

An opaque imperfectly cryftallized fort of ftone, pro-

bably of the quartz kind, is found very troublefome to the

farmers, in many parts of Cornwall. It lies, it is faid,

loofe on the furface, in all fizes, from that of rocks to gra-

nules.
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rule?. In fome places it is met With a few inches under the

furface, like a clofe pavement. In whatever pofition or

fize thefe Hones infeft the land, it is there the prevailing

opinion, that until it fhall have been in fome meafure

cleared, by digging, or ploughing and
|

of fuccefs can be entertained] even from the heft modes of

cultivation ; although inftancea of the contrary may fomc-

tiir.es be produced. Lands have been cleared of this Hone,

by fcreemng the whole mafs of ftony matter and earth as

deep as the yellow clayey ur.der-ilratum, in the lame man-
ner as mafons fcreen the l.mdy materials for their mortar,

with very great fuccefs and advantage, though at much ex-

pence. The refufe Hones, in this or other ways, are pur-

chafed at one Hulling the load from the farmers, for their

life in repairing the roads. The round cobble Hones, picked
from the land, are much ufed in the fouth of Lancafhire,

and probably in fome other places, for paving the roads.

Whatever may be the caufc of the produciivenefs of

tillage-lands, fo befet with loofe round Hones as fcarcely to

have any appearance of earthy matter or mould amongft
them, the writer of this article has over and over again feen

vaft crops of different forts of excellent grain produced on

fuch land. See Stony Land.
Stones, as to the Origin and Formation of, M. Tourne-

fort, on his return from the Eatl, in the year 1 702, pro-

pofed to the Royal Academy a new theory.

On a curious lurvey of the famou9 labyrinth of Crete, he
obferved, that feveral people nad engraved their names in

the living rock, of which its walls arc formed ; and what
was very extraordinary, the letters whereof they confuted,

inltcad of being hollow, as they mult have been at firft,

(being all cut with knife-points,) were prominent, and
Hood out from the furface of the rock, like fo many bafl'o-

relievo?.

This, he fays, is a phenomenon no otherwife accountable

for, than by fuppofing the cavities of the letters filled in-

fenfibly with a matter ifiuing from out of the fubftance of

the rock, and which even iflued in greater abundance than

was necellary for filling the cavity. Thus is the wound
made by the knife healed up, much as the fracture of a

broken bone is confolidated by a callus, formed of the

extravafated nutritious juice, which rifes above the furface

of the bone : and this refemblance is the more juil, as the

matter of the letters was found whitifh, and the rock itfelf

greyifh.

Something very like it is obferved in the barks of trees,

in which letters have been cut with the knife ; fo that the

poet had reafon to fay, that the characters grew as the trees

themlelves grew : " Crefcent illae ; crefcetis amores." M.
Tournefort fupports his opinion by fimilar callufes ap-

parently formed in feveral other Hones, which had re-united

after, by accident, they had been broken.

From thefe obfervations, he fays, it follow?, that there

are Hones which grow in the quarries, and of confequence

that are fed ; that the fame juice which nourifhes them,
ferves to rejoin their parts when broken

;
juH as in the bones

of animals, and the branches of trees, when kept up by
bandages ; and in a word, that they vegetate.

There is then, fays he, no room to doubt but that they

are organized; or that they draw their nutritioas juice

from the earth. This juice mult be firlt filtrated and pre-

pared in their furface ; which may be here eltecmed as a

kind of bark : and hence it muft be conveyed to all the

other parts.

It is highly probable, that the juice which filled the cavities

of the letters, was brought thither from the bottom of the

root6 ; nor is there any more difficulty in conceiving this,

than in comprehending how the lap fhould pafs from the

roots of our largelt oaks to the very extremities of their

higln.it branches.

It muH be owned that the heart of thefe trees is exceed-
ingly hard ; and yet thofe of Brafil, called iron-wood,
guaiacum.-and ebony, are imich harder. Coral is as hard
in the fea as out of it ; and fea-mufhrooms, which every-

body allows to grow, are true Hones, and fo, like the com-
mon Hones, are ufed in America 10 make lime.

Some Hones, then, he concludes, mull be allowed to

vegetate and grow like plants. But this is not all: he
adds, that probably they are generated in the fame manner;
at lcalt, that there are abundance of ftones, whofe genera-

tion is inconceivable, without luppi.fing that they come
from a kind of feeds, in which the organical parts of the

Hones are wrapped up in little ; as thofe of the largelt

plants are in their feeds.

The Hones called cornu Ammonis, lapis Judaicus, ajlroites,

thole of Bologna and Florence, the feveral kinds of p\ rites,

cryllals of the rock, and an infinity of other ftont s, he fup-

pofes to have their feveral feeds : as much as mufhrnoms,
truffles, and various kinds of moiles whofe feeds were a
lon^ time before they were difecvered.

He continues, how fhould the cornu Ammonis, which is

conflantly in figure of a volute, be formed without a feed,

containing that fame Hruclure in little? who moulded it fo

artfully ? and where are the moulds ? Far from this, thefe

kinds of Hones are found in the earth, like common flints.

Nor were either their moulds, or any thing like them, ever

difcovered.

M. Tournefort examines the feveral kinds of Hones above
mentioned, and finds them under the fame neceffity of feed.

Again, that immenle quantity of pebbles, with which the

Crau of Aries is covered, he thinks a flrong argument in

of this theory.

The country there, for twenty miles round, is full of

roundifh pebbles ; which are Hill found in equal abundance,

to whatever depth you dig. M. Pierefc, who firft propofed

the generation of Hones by means of feeds, (though he took
the word feed in a very different fenfe from M. Tournefort,)

firlt brought this extraordinary collection of them as a proof
of it. In effeft, how could fo many fimilar pebbles be
formed ? There is no faying they are coeval with the world,

without aflerting, at the fame time, that all the Hones in

the earth were produced at once ; which were to go direftly

contrary to the obfervations above mentioned.

Among the feeds of ftones, M. Tournefort obferves, there

are fome which do not only grow foft by the juices of the

earth, but even become liquid. Thefe, then, if they pene-

trate the pores of certain bodies, grow hard, petrify, and
afTume the figure or impreffion of the body : thus, what we
call pediniles, conchites, mytulites, o/lracites, nauti/ites, echinites,

&c. are real Hones, the liquid feeds of which have infinuated

into the cavities of the fhells called peSen, concha, mytulus,

ojlrea, nautilus, and echinus. On the contrary, if thofe

liquid feeds fall on flints, on fhells, fand, &c. they enclofe

thofe feveral bodies, and, fixing between them, form a kind

of cement, which yet grows like other Hones. It is highly

probable, that fuch rocks as are only an aflemblagc of

cemented flints, have been formed by a number of thefe

liquid feeds ; in like manner as the quarries full of fhell

:

unlefs the rocks have enveloped thefe bodies in their

growth.

He even fuppofes, that there are feeds of real Hones en-

clofed in the fpawn of certain fhell-fifh ; as well as that hard

folid matter deftined for the forming their fhells.

There is, fays he, a particular kind of fhell-fifh, called

pho/as,
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fholasy which are never found any where but in the cavitieb

of flints, which are always found exactly fitted to receive

them. Now, it is highly improbable the fifh Ihould come
and dig fuch a nitch to ('pawn in : it is much more likely,

that the (tones they are found enclofed in were at firft foft ;

and that the matter of which they are formed, was originally

found in the fpawn, in like manner as the matter which

forms the egg-fhell is really found in the feed thereof.

From the whole he concludes, that the feed of (tones,

and even of metals, is a kind of dult which probably falls

from them while they are alive, i. e. while they continue to

vegetate as above. This dull may be compared to the feeds

of feveral plants, which no microfcope ever yet difcovered ;

though their exiftence is not at all to be doubted.

Probably, flints and pebbles are among (tones, what
trufHes are among plants : nor is this opinion new : Pliny

a(Ture8 us, that Theophradus and Mutianus believed, that

(tones produced (tones : and Gregory Nazianzen adds, that

there were authors who even believed, that (tones made love,

Er* y.a* a^i^oHreya/xoj xx* dscr^o.; e^wto-;. Poem, de Virgin.

All this, however, is founded on the imperfect know-
ledge of thofe times.

Since M. Tournefort's days, we have difcovered other

way* of formation for the lapis Judaicus and cornu Am-
monis ; the firft being only a petrifaction of the fpines of

an echinus marinus, and the other of a fhell-fifh nearly allied

to the nautilus kind. See Fossil, Judaicus Lapis, and

Coknu Ammonis.
M. Geoffroy accounts for the origin and formation of

ftonei in a different manner. He lays it down as a prin-

ciple, that all (tones, without exception, have been fluid
;

or at lead a foft parte, now dried and hardened : witnefs

the (tones in which are found foreign bodies ; witnefs alfo

figured (tones, &c.
On this principle, he examines the formation of the dif-

ferent kinds of Hones ; and (hews, that the earth alone

luffices for the fame, independent of all falts, fulphurs,

&c. The metallic particles contained in flints give them
their colour ; but thefe are only accidents : for proof of

which, he inltances the fapphires and emeralds of Avivergne,

which lofe all their colour by a moderate fire confuming
their metallic parts ; but without any damage to their trans-

parence ; they being hereby rendered mere cryftals.

To view rock-cryftal, indeed, one would not take it for

earth ; and yet earth it muft be, not water congealed, as

the ancients imagined.

M. Geoffroy conceives two kinds of primitive particles

in the earth. Thofe of the firlt kind are exceedingly fine,

thin lamella:, equal to each other, or nearly fo. Now,
when thefe meet together, from any caufe whatever, in a

fufficient quantity, the regularity and equality of their

figures determine them to range themfelves equally and
regularly ; and thus to form an homogeneous compound,
which is very hard, from the immediate contact of the

parts ; and very tranfparent, by reafon of their regular dif-

pofition, which leaves a free paffage to the rays of light

every where : and this is cryltal.

The parts of the fecond kind have all forts of irregular

figures ; and muft accordingly form affemblages that are

much more opaque, and lefs hard. Now cryftal is formed
wholly of parts of the firft kind ; and all other (tones of a

mixture of the two kinds of parts together : this mixture

is abfolutely neceffary, in order to unite and bind together

the parts of the fecond kind, and give them a hardnefs

and confidence, without which they would only make a

fand or dud. Water now appears the fitted vehicle to

Carry the parts of the firft kind.- This is feen from feveral

petrifying fprings, which incrudate the pipes through which
their water is conveyed, or even folid bodies laid in them
(or (ome time. The water does not diffolve thofe earthy
parts ; it only keeps them in fufion, as it does the juice*
with which plants an fed.

This water, thus charged with earthy particle* of the
(irlt kind, M. Geofl'roy calls thcjlony, or cryjlallinejuice, of
which thofe bodies are primarily formed. See Cry.stai..
Some look upon (tones as unorganized vegetables, and

that they grow by the accretion of falts, which often (hoot
into angular and regular figures. This, it is faid, appear*
in the formation of cryitals on the Alps; and that done*
are formed by the Ample attraction and accretion of falts,

appears by the tartar on the infide of a claret-veffcl, and
elpecially by the formation of a (tone in the human body.
Henkell has thrown together fome very ingeniom thoughts
on this abltiufe fubject, in a treatife publifhed in the year

1734, where he builds no opinions on any other bads than
that of facts, obfervations of nature, and experiments.

He fuppofes that the earth was at firlt every where foft

on the furface, and that this foft matter by degrees har-
dened, and formed ftones of feveral kinds. He feems to
imagine, that the furface of the earth was a fecond time all

reduced to this foft date by the univerfal deluge at the
time of Noah, and that this matter afterwards hardening'
into ftones of various kinds, included the (hells of fea-fi(hes,

and other animal remains of the produce of the feas, in

flints, in lime-ltone, or in whatever other fubdance the
matter, among which they lay, chanced to harden. Thus
may the fea-fhells, found fingly in the middle of hard
flints, or lodged in vad numbers in the drata of earth,

lime-done, or marble, be accounted for.

Nor is water alone the agent that may have made thefe

changes in the once foft parts of the earth's furface ; we
can by fire reduce the pooreft earths into a fort of ghfs, a
hard tranfparent body, not a little refembling the nature of
flint, or the other femi-pellucid ftones. Fire is of power
to do great things in the bowels of the earth, and the way
to learn what changes it may there make in ftones, is to
try its effect upon the feveral different kinds of ftones and
earths here. By experiments of this kind we learn, that of
the feveral fpecies of (tones in their prefent date, fome are

reduced to a friable mafs, and finally to powder, by the
force of fire ; others are hardened by it ; others are melted,

and become a kind of glafs : and by experiments on the

other foflile fubdances, it appears that the original matter
of all ftones has been earth, either of the nature of chalk,

marie, or clay ; and that many of them have been greatly

altered by receiving metallic or other mineral matter into

their earthy matter, at the time of their formation ; and
all feem to have owed their change into their hard (late,

either to fire alone, or to faline, oily, metallic, or faline

fulphureous matters, either conjunctly with the force of
this agent, or alone. Henkell, Lithogenefia.

Thofe ftones which are formed in their prefent date,

immediately out of fluids, have been produced either by
congelation, a rude coalition, or cryflallization ; and that

all the gems have been once fluid is plain, from their im-
perfections in certain inltances, as from their containing

grains of fand, or the like extraneous fubdances, firmly

embodied in them. If thefe, the harded of all ftones, have

been once fluid, there is no reafon to difpute, but that all

the other kinds may have been fo, which are lefs hard and
lefs perfect. For the formation of ftones, according to

modern fydems of geology, fee Rock, Strata, and Sys-
tem ef Geology.

Stones, Formed, among NaturaliJIs, mineral or ftony

matter.
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nutter, cad in the cavities of certain fea-fhells, or other

parts of marine animals.

Of thefe, fame are found quite naked and bare ; others

have the remainder of the lhell about them : and among
thefe there are alfo found many real (hells, fcareely at all

altered from their recent Hate, buried at great depths in

the earth, far from feas, and even on the tops of mountain .

This is by moil luppoled an effeft of the general deluge)

and by many is thought a convincing proof of the truth of

that hillory ; but there have been many who have allerted,

that thefe bodies can convey no fuch proof, fince, as they

affirm, they are not, nor ever were, marine bodies, or owed
their form to Inch, but mere lufus nature, Hones formed in

the places where they are found, having no relation to

animals of any kind, but only accidentally refembling them.

But the allertors of the former opinion have rather the

better fide of the argument.

It feems, indeed, contrary to the great wifdom of nature,

which is, in all its productions, to defign every thing to

fome determinate end, that thefe bodies Ihould have been

fo nicely formed by a mere plaltic virtue in the earth, or

endued with all the characters and neceffary parts of animal

coverings, &c. for no other end but merely to exhibit fuch

a form, without having any relation to the ufes thefe par-

ticulars are appropriated to in the animal. But if the

origin of Hones, found in the fhape of fhells, be doubtful,

yet the real fhells found in the earth cannot be fuppofed to

have been formed there : yet thefe are found at as great

diftances from the fea, and not only in the low grounds and

hillocks, but in the highelt parts of the lofticfl mountains,

even without the leaft particle of itony matter about them
;

mere fhells unpetrified, uncorrupted, and oftheexa£t figure,

ffru&ure, and confi fence of the fea-fhells, which are now
habitations of iiving a> imals of the fame fpecies.

That nature fhiuld form real fhells, without ever intend-

ing them for the covering of an animal, feems no way pro-

bable ; and indeed, were it true, would give great (trength

to the atheill's opinion, that all things exiitcd by mere

chance, and were intended for no end or ufe. Nor are the

fhells the only inftances of thefe foffile bodies perfectly re-

fembling animal ones, but we find with them other part3 of

animals, as the teeth of fifties and land animals; which,

though met with buried in earth, or on the tops of moun-
tains, are plainly the fame with the fubftances produced

by the fifhes, &c. Of tins kind are the teeth of the feveral

fpeci-s of (hark", called gloffopetrtt ; thofe of the wolf-fifh,

called bufomtt ; the vertebrae of feveral fi(h, and the like.

The very infpedlion is abundantly fufficient to prove,

that thefe were once parts of animals ; but were that in-

efficient, they have not, even in this their foffile ftate, fo far

diverted themfelves of their animal nature, but that they

carry proofs of it ; and Columna has evidently proved

their true origin from thefe. He obferves, that all animal

and vegetable fubltanccs, whether of a woody, bony, or

flefhy nature, by burning, are changed firft into a coal,

before they go into a calx of afhes ; whereas Itony lub-

rtances, on the contrary, do not burn into a coal, but are

reduced at once into their calx or lime, or elfe into glafs.

But thefe teeth, fuppofed by fome mere productions of the

earth, all burn firlt to a coal, while the Itony matter ad-

hering to them does not ; whence alone it is Efficiently

plain, that they and that fubitance are of very different

kinds, and that they are truly of a bony, not a (tony

matter. It is alfo repugnant to that great maxim, that

nature does nothine in vaiv, to fuppofe thefe teeth formed

in the earth where they are n iw found, fince they could

there have no ufe as teeth, nor the vertebra:, or other bones,

Vox. XXXIV.

at bones. It is very certain, that nature never made
teeth without a jaw, nor fhells without an animal inhabitant,
nor bones without the rcll of the body they belong to :

thefe things are not made in this feparate and ufelefa Hate
in the element to which they naturally belong, much lefs in

lgn one.

Their »ery fubitance and place alfo evince plainly, that
they were not formed where they are now depofited, for
they are ulu.iily lodged in (tones, and Hones contain not
the matter of which they are made: and as to their place,

they might have been lodged there either when formed,
which proves our afl'ertion, or elfe they mult have been at
fome time generated all of a fudden there, or have grown
from a fmall origin, increafing by little and little, as the
animal fubftancea which they relemble do. Now, if the
(tone, in which they lie, was formed before them, and they
wen- formed on a fudden in it, how came the cavity there
jull to correfpond to their fizc ? and if they grew by little

and little, how could they form a cavity in the (tone, with-
out burfting or cracking it ?

It is alio no fmall proof of thefe teeth being of a marine
or animal origin, that they are not regularly fhaped at
the bafe, but are all broken, and that in various manners

;

which proves very plainly, that there has been no vegeta-
tion in the cafe, becaufe in all other figured foffils they are
never found mutilated or imperfect. It cannot, with any
(how of reafon, be fuppofed that thefe teeth were thus
broken within the body of the Hone where they now lie,

but it is plain that they were lodged in the Hone at a
time when it was foft, and were before that broken off

from the jaw of the creature in this irregular manner.
It is hkewife no weak argument, that thefe bodies are

not formed at this time in the Hone, that they are all found
perfe&ly alike ; for, if they were continually increafing in

fize and number, it is probable that the new formed ones
would be fome way different from thofe which were of
older date. The variety of fpecies in the gloflopetrae alone
may evince, that they belong to the animal to which they
are attributed, fince they are of very different kinds. See
GlossopetrjE, and Serpents' Tongues.

The perfection of the figures of thefe bodies is a farther

proof of their origin from animals which they reprefent,

fince in all cryllallizations there are many imperfect and
mutilated figures, nay more than pcrfeft ones.

To all this it may alfo be added, as an unanfwerable
proof of the foffile fhells having been marine, and having
lived in the fea, that they are found with injuries which
could have been no way elfe received. The purpura, and
fome other fhell-firties, have bony tongues, with which they
bore regular holes through the fliells of fhell-filh of other
kinds, in order to make their way in, and prey upon their

fle(h. Thefe holes are always eafily known by their regu-
larity and fhape ; and fhells bored through in this manner
are not only frequent on our fhores, but there are fuch
alfo found fofiile, bedded in the Hrata of earth or Hone ; and
furely.if falts could be allowed to have (hot into the figure*

of fea-ftiells, they could never be fuppofed able to fhoot

into the figures of fuch wounds, as a few of thofe fhelli

have received in their recent Hate from other animal .

The general opinion is, that the deluge brought all thefe

fhells into the places where we fee them ; but this feemj

not eafily conceived ; and as there is no argument fo good,
but that being carried too far it will make againll its pur-

pofe, fo the laying too much to the effefts ot th generd
deluge, has made many believe it has done nothing at all.

Thefe formed Hones and real fhells are both found in valt

ftrata on the tops of the highelt mountains, the Alps,
L
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Apennines, and others in different pails of the world.

The deluge laded only ten months, and probably the tops

of mountains were not covered half that time ; and thefe

immenfe quantities of (hells cannot be ftippoled either to

have bred there in that time, or to have been carried fo high

in fuch prodigious numbers. It is more probable that theie

tops of mountains were once not Inch, but bottoms of the

fea. The hiltory of the marine bodies they contain is then

very plain, and earthquakes may have railed them, or they

may indeed not be fo high above the level of the fea, a* we

at lirll light fuppofe. If, indeed, we adhere to the letter of

the text, in the Scripture hiitory of the creation, we can

find no account for thefe bodies from that time ; for if the

creation of fiflies fucceeded the reparation of the land from

the water in all parts of the globe, they could not be then

depofited there ; but it is poilible, that at the creation the

whole earth was not all at once uncovered, but only thoie

parts where Adam and the animals were created, and the

reft gradually afterwards, perhaps not in many years, as

there feems no neceflity of underltanding the account of the

creation to have been in fix natural days. If we may thus

underftand, and conjecture in this refpett, it is not difficult

to conceive, that during the years in which the earth re-

mained covered with fea-water, fTiell-fifh might breed and

multiply abundantly all over its bottom ; and this bottom

being afterwards elevated, deferted by the fea, and made dry

lands, thefe (hells mull be elevated with it, and retained in

thofe llrata, which afterwards hardened into the various kinds

of earth and ftone : and fomething of this kind feems to have

been the cafe, much rather than, according to Dr. Wood-
ward, that all (tony matter mould have been diflolved by
the deluge, and afterwards have concreted again. Ray's
Phyfico-theologicql Difcourfes.

For other hypothefes and obfervations relating to this

fubjeft, fee Adventitious Fossils, Marine Remains, Petri-
factions, Seminium, and Shells.

Stones, Solutions and Colours of. The various beauties

of the form and colour of the feveral more precious ftones,

cannot but have been always the admiration of the curious

part of the world, and the ingenuity of the ableft chemifts

hath been tried, in attempting to counterfeit them ; and
much may be gathered even from their attempts, which have

not fucceeded, toward the learning of the true nature and
hiltory of thefe beautiful bodies.

The beautiful figures of the Florentine marble, whofe
veins reprefent trees, rivers, and ruins of buildings, are well

known ; as are alfo the delineations of trees and fhrubs in

thofe fpecies of white agates, called Mocoa ftones. All the

Itones of this kind are natural, for art has yet not been able

to come up to any counterfeit of them ; but it is not fo in

regard to thote agates which reprefent regular figures of
beafts, &c. thefe are all affilted by art, and that by a very
fimple and eafy procefs ; and M. Du Fay, in the Memoirs
of the Paris Academy, has given at one view the feveral

ways, then known, to penetrate into the fubdances of agate,

marble, &c. and to lodge figure^ in them.
The ftones fubjeel to be tinged he divides into two claffes,

the harder and the fofter. Of the harder kind, are thofe

which refift the force of acids, even of the mod powerful
kind ; and of this clafs are agates, onyxes, and all that are

vulgarly comprehended under the general name of the gems,
or precious ftones, withcryftal, porphyry, granite. Thefe,
and the like dones, are not foluble in any of the known
acids, yet thefe fame acids, impregnated with the folutions

of metals, are capable of penetrating very deeply into them,
and tinging them with different colours.

The fimple agates and jafpers, and other ftone3 of the

like uniform flru&ure, are eafily coloured in an uniform
manner ; but thofe which are variegated with veins are com-
pelled of feveral different forts of matter, and therefore are
lefs eafily, and lei's evenly Itaincd. As the tinging matter
does not penetrate the feveral beds, or veins, in the fame
manner, therefore, all that can be done to thefe, is to add
fpots and veins to their natural ones, but they cannot be
tinged throughout to one uniform colour, as the chalcedony
or white agate may.

If a fmall quantity of a folution of filver in fpirit of
nitre be poured upon one of thefe agates, and the ftone ex-
pofed to the fun, it will in a few hours be tinged to a red-

dilh-brown colour ; and if more of the fame folution be
added, and it be again expofed, the colour will become
ltronger, and will penetrate deeper into the body of the
ftone ; and if the ftone be not too thick (e. g. more than a
lixth part of an inch), and the folution be rubbed on both
fides, it will tinge it throughout. Nor is this all the effeft,

for it will give it feveral veins and lineations, which were
not didinguifhable in it before ; the reafon of which is, that

in all thefe ftones there are fome parts harder than the relt,

and confequently more difficultly coloured, and thefe remain-

ing, therefore, paler than the reft of the mafs, make the

lines and veins in it.

If there be added to the folution of filver, ufed for this

purpofe, a fourth part of its quantity of foot, and as much
fait of tartar, the colour becomes grey ; and if, inftead of
this foot and tartar, the fame quantity of plumofe alum be
ufed, the ftone will be tinged to a deep violet colour, tend-

ing to black.

A folution of gold gives agate only a pale brown colour,

and that penetrates but a little way into it ; and a folution

of bifmuth gives a colour, which appears white when the

light falls directly upon it, but brown when it is held againft

the fun-fhine, or a candle; and all the metallic and mineral

folutions, employed in the fame manner, affedt the done
more or lefs in the fame way.
The expofing of the ftones to the fun is a very neceliary

article in the procefs, fir.ee without that the tinge is but
very faint, and penetrates but to a very little depth. To
trace in the chalcedony, or white agate, figures of any de-

terminate kind, the ufual method is this : before the agate

is polifhed, mark out the intended figure with the point of

a fine needle, and afterwards with a brulh, or a pen, follow

thofe lines with a very ftrong folution of filver.

One would imagine that the dendritae, or delineations of

trees in Mocoa Itones, might be imitated in this manner

;

but it is difficult to give the due blacknefs of colour, and to

mark the figures with a like preciiion and exadtnefs. See

Agates.
If any done fhould, however, be fufpefled to be adulte-

rated, or counterfeited in this manner, it is eafily brought

to the trial ; for if it be thus made, a fmall heat over the

fire will almoft entirely dived it of its colour, and the rub-

bing a little fpirit of nitre or aqua fortis over it will have

the fame effect. In both cafes the ftone may, however, be
reftored again to its beauty : in the firrt, by tinging it afrefh

with the lame liquor, and in the laft, by only expofing it

for feveral days to the fun.

It is well known, that by means of fire alone the ame-
thylt, the fapphire, and the other gems, may alfo be wholly

diverted of their beautiful colours. The method of doing

this is, to put the gems into a crucible, lurrounding them
with fand, or with tteel-filings ; then putting them into the

fire, they lofe their colour as they become hot, and are

taken out wholly colourlefs. If the white agate be calcined

in this manner alone, it becomes of a cloudy or opaque
white

j



STONE.
white ; but if it has before been ftaiiicd with the folution

of filver, thofe fpots or ftains become of a yellow colour,

which aqua fortis afterwards has no power to take away.
It the agate be calcined firft, and afterwards rubbed over

with the folution of filver, it receives fome fpots and hue;

of brown. The cornelian lofes a great part of its rednefs

by calcination, and becomes of a dufky fleftl-coloured white ;

and the Mocoa ftone, treated in the lam/ manner, lofes all

its colour, and the delineations of trees difappear.

There are many Hones on which the folution of filver has

no effect ; of this number are all the gems, rock cry Hal,

and the like. The dendrites of Catalonia is alto of this

kind ; and of this ftone the artificers relate an odd pheno-
menon, which is, that if it be fawn afunder there are very

few delineations obferved in it, but if it be fplit by a blow,
it is ufualiy found full of them. The reafon of this is only
that thefe delineations are fo many flaws and cracks, and the

ftone breaks eafielt in thefe places.

The effects of the folution of filver arc different, as to

degree of colour, on different ftones. The oriental agate

receives from it a deeper and blacker tinge than the com-
mon chalcedony. Some agates, naturally diftinguifhed by
their yellow fpots, receive a purple colour from it. The
jade ftone, ufed by the Turks, takes only a faint tinge of
brown. The common prime emerald, or root of the eme-
rald, becomes blackifh with it. The oriental granite is

tinged in many places with a violet colour by it ; this is

principally effected in the white parts. The folution does

not aft much on the black ones, only that it takes fome
of them away. The Terpentine marble receives an olive

colour from it ; but it is remarkable that the amianthufes,

and the talcs, and other foliaceous ftones, are wholly unaf-

fefted by it.

There is another method of ftaining ftones of a colour

more truly black than that which the folution of filver com-
municates to molt of them, and with this farther difference,

that the colour being produced by fire, has not been de-

ftroyed (fays Dr. Lewis) either by moderate fire or by aqua
fortis. Pieces of different ftones, marbles, pebbles, flint,

&c. may be wafhed over with a faturated folution of cop-
per made in aqua fortis ; when dry, let them be put into a

crucible, and kept for a little time in a fire jult fufficient to

make the veffel almoft red-hot. AH of them will be thus

ftained in the parts moiltened with the folution of a black

colour, durable, and pretty deep, though it penetrated only

a very little way into the fubftance of the ftones.

Dr. Lew:s fufpects, from fome experiments on the folu-

tion of filver applied to different fubltances, which he has

mentioned (Phil. Com. of Arts, p. 350.) that this folution

ftains ftones o::ly in virtue of their containing a calcareous

earth, or fuch an earth as the acids is capable of diffolving :

if this be the cafe, there is no wonder that fome of the

hard ftones fhould be ftained, and fome of the foft unaf-

fected by it.

Marble being a fubftance much fofter than agate, receives

the colours with much greater eafe, and the doing of this

in an accurate manner has been the fubjeCt of the attempts

of many eminent men.
Kircher has given fome directions for the ftaining of marble,

which have been trauflated word for word in the Philofo-

phical Tranfaftions ; but they are fo indeterminate and un-

certain, that nothing can in reality be learned from them.

See Colouring of Marble.
Many others have written alfo on the fame fubjeCt, but

M. Du Fay is the only one whofe experiments are plainly

and clearly laid down, and may be followed by any body.

This gentleman chofe the common white marble without

veins for making his experiments, for the lame realon that

he chofe the plan agates, becaufe in the vi '.1. d ones there
are fevcral different forts of matter, all of which are not to

be penetrated with . The folution of filver pene-
trates into marble to the depth of an inch, or more, and
gives a tinge, reddilh or purple at firft, and afterwards
brown, fr m which colour it never varies afterwards. It

always take? off the polifh of the marble, eating away a

part of its furface. The folution of gold does not pene-
trate fo deep into marble as that of filver, but it gives a

beautiful violet colour.

Both thefe operations are much affilted by expoling the

marble to the inn. The liquors ufualiy diftufe thcmfelvcs,

and fpread every way in the marble, fo that it is not eafy

to make any figure with them that fhall keep its outline to-

lerably regular. And this imperfection appears to be the

lefs, according as the folution is the more faturated, fo as

to dry or cryltallize the more fpeedily. An eafy method
of obviating this inconvenience, fays Dr. Lewis, is fug-
gelted by the practice of the engraver ; for the means, by
which he confines the aqua fortis on his copper-plates to tho
minuted ftrokes, would doubtlefs anfwer the fame intention

here. The furface of the ftone being coated with a proper
tenacious fubftance, which the acid cannot aft upon, as the
compofition called etch'mg-iuax, which confiils of refinous

fubftances melted with wax, or boiled with oil to a due con-
fidence ; and the drawing being made in this ground, fo

that each ftroke may reach down to the (lone, it may be pre-

fumed that the folution of filver, afterwards applied, will

no where fpread farther than the parts thus laid bare. See
Colouring of Marble.
The folution of copper gives marble a beautiful green

tinge, but it does not penetrate deep, and on the applica-

tion of boiling water becomes black : when the furface is

polifhed off afterwards, however, it becomes again of a

beautiful green. Belide the powerful acid menltruurr.s,

there are many other liquors which have a power of pene-

trating deep into marble. Of this nature are all the oily

fluids; but the exprefled oils have this difadvantage, that

they leave a fattinefs hi the marble which will not fuffer ii

afterwards to take a good polifh.

All fubftances which can penetrate marble, can carry

colours into it ; but fuch are moll eligible, which having

lodged the colours, evaporate, and leave them there, with-

out injuring the ftone. Spirit of wine is of this number
;

it is excellently qualified for the extracting of beautiful tinc-

tures, and finks them very deep. Oil of turpentine alfo hat

its value, but it does not take tinges fo well as the fpirit.

Some have recommended hxiviums of the fixt alkaline falts,

but they very rarely produce any beautiful colour. In the

ufing of thefe fluid: the marble is to be gently heated, and

the fpirit is by that means evaporated before it is cooled,

leaving its colour always behind.

White wax penetrates very deep into hot marble, and

conveys colours into it in a very beautiful and determinate

manner. There are, however, but few bodies, which will

impart their colours to wax, and therefore this valuable

means is of a very limited ufe.

Several of the gums alone are alfo able to tinge marble

very ftrongly. Dragon's blood, and gamboge, if rubbed

on hot marble, penetrate to the depth of about a twelfth

of an inch : the gamboge requires the marble to be hotter

than the other, and tin : ;e( it to a very beautiful yellow ; the

dragon's blood tinges to a red in differuit degrees, accord-

ing to the heat of the marble.

If thefe gums have been ufed to polifh marble, there it

no farther caution neceffary than the cleanfing them ofl
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from the furface with a little fpirit of wine : but the way to

make them fink deeper into the (lone, id to take off the

polifh by rubbing the furface witli pumice, or the like, and

then the gums fink much farther, and the colours appear

yery beautiful when the marble is poliflied again.

Though thefe gums aft alone, yet they will fucceed much
better if diffolvcd in fpirit of wine, and applied with a

pencil ; for by this means they fink deeper in, and the

figures traced out will keep their determinate form and out-

lines, thefe folutions fixing immediately, without (preading

any way. It is alfo remarkable, that the folution of dra-

gon's blood hardens the marble, and renders it lefs foluble

in acids than before : fo that if a piece, llained in part with

this folution, be afterwards rubbed over with an acid dif-

folvent, and its furface eaten away to lome depth, the parts

which are coloured will all lland out above the reft.

A tinfture of Brafil wood in fpirit of wine tinges marble

red ; and if the heat given to the marble be greater, it be-

comes purple : but both thefe colours fade a little in keep-

ing. A tinfture of cochineal gives a purplifh-red ; and the

more the marble is heated, the farther the colour penetrates,

and the deeper it is.

In oil of turpentine, the colour of cochineal penetrates

much deeper into the marble, but it has a brownifh caft.

Alkanet root, by means of fpirit of wine, gives alfo a red

colour, which, if the heat be too great, changes to brown ;

and this, and molt other of the like matters, tinge the

marble, in tinfture with fpirit, to a flight depth ; and in oil

of turpentine they fink much deeper, but then the oil leaves

a grealy appearance upon the marble.

If verdigris be boiled a considerable time in white wax,

it tinges marble, when rubbed hot upon it, to a beautiful

green, tittle inferior to that of the coarfer emeralds, and the

colour fpreads itfelf very equally, and penetrates to a third

of an inch deep ; if the marble be made too hot, the colour

becomes that of the jade-ftone. Alkanet boiled in white

wax gives a flefh colour, which penetrates very deep ; and

the roucou boiled in wax makes a permanent yellow, which

alfo finks very deep. The beft way of heating marble for

this purpofe is to lay the piece, intended to be ftained, upon

a bed of fand, a fifth of an inch deep, upon an iron plate

:

this is to be fet over the fire, and when of a proper degree

of heat, the colour is to be applied. The juft degree can

only be found by experience, and it varies indeed in almoft

every colour ; but, in general, the finer colours require the

marble to be of fuch a heat, that the hand can iuft bear to

be laid upon it, and the others require a fomewhat greater

degree than this.

Black is, of all colours, the moft difficult to be given in this

manner to marble ; and perhaps, indeed, it is impofiible to

impart that colour in any degree of perfeftion ; and that for

this plain reafon, that all thefe colours only fill the inter-

ftices between the granules of the marble, thofe granules

themfelves remaining unaltered : thus, in the other colours,

the whitenefs of the granules is only a heightening to the

tinge, making it brighter, and a little paler ; but the white-

nefs can never fail to appear diltinguifliably as fuch in black,

and by that meai s dellroy that colour.

Dr. Lewis obierves, that he has ftained the porous

marbles, which admit water to fink into them, of a full

black colour with common ink, either by applying on the

warm marble an ink already made, or by the alternate ap-

plication of aftringent liquors and folutions of iron ; but

with the more compaft marbles this method did not fucceed,

though they were heated fo far as to make the liquors boil

upon them : however, by a folution of copper, managed as

above related, and by a tblution of the metallic part of co-

balt in aqua regia, employed in the fame manner, the moft
compaft pieces were ftained black ; though the procefs re-

quires too great a heat to be praftifed on marble without
danger of injuring the ftone. The colour which folutions

of gold communicate to marble, in its deep (hades, obtained

by repeated applications of the folution, approaches very

near to black.

Next to black, blue feems the moft difficult, of all the

colours, to be given to marble. M. Uu Fay, however, hav-

ing found by M. Geoffroy's experiments, that oil of
thyme, by long Handing with fpirit of lal ammoniac, ac-

quired a blue colour, tried this mixture, and found it fuc-

ceed very beautifully ; but this is one of thofe colours which
require the marble to have but a very fmall degree of heat,

fince a greater would evaporate them before the colour had
time to penetrate.

When the oil of thyme is digefted with the volatile fpirit,

it becomes firft yellow, then red, then violet, and at laft of

a deep blue. In fix weeks' digeftion it had acquired a pale

blue, and in this date gave little colour to marble : after

Handing for fix months, it was deepened almoft to a black

hue, and being now applied on warm marble, gave the itain

defired.

M. Du Fay alfo ftained marble of a blue colour with

tinfture of archel. The tinfture of it in water is applied

on cold marble, and renewed as it evaporates, till the

colour is fufficiently deep. He fays, that he faw pieces of

marble thus ftained, which in two years were not fenfibly

changed.

The colours of the gums may be laid on when the marble

is cold ; and on heating it afterwards, they will fink into it.

See Colouring of Marble.
There is another very elegant fort of workmanfiiip to be

performed on marble, that is, the tracing of figures in relief

in it ; and this is done much more eafily than might be ima-

gined, there being nothing more required to it, than the

laving of the parts which are to be left in relief, by covering

them with a varnifh, and eating away the reft by means of
an acid. For this purpofe, let the defigned figures be
traced in chalk upon the marble, and cover them with a

bed of varnifti, made by diflolving a piece of common red

fealing-wax in Ipirit of wine ; then pour on the marble a

mixture of equal parts of fpirit of fait and diftilled vinegar,

and this will eat down all the ground, and leave the figures

(landing, as if engraved with immenfe trouble. The add-

ing of the colours before defcribed, to thefe marbles after-

wards, in a regular manner, will give them a furprifing

beauty. Mem. Acad. Par. 1728 and 1732. Lewis's Phil.

Com. of Arts, p. 436, &c.
Mr. Muller, in grinding fome aurum fulminans, made by

difrolving gold in aqua regia, and precipitating it with fait

of tartar, together with fome red glafs powdered, and a

little water added, found that this mixture ftained the onyx,

or chalcedony, of which the mortar was made. He was
rubbing this mixture together to make an enamel colour,

and leaving it three or four days in this little mortar, he

found, that not only where it had been rubbed againli the

bottom of the mortar, but where it had accidentally fplalhed

againft the fides of it, and on the furface of the peltle, it

had tinged them both very deeply to a fine red, leaving the

intermediate parts of a true onyx, or chalcedony colour,

wholly unaltered. The polilh of the ftone was not injured

in the places where it was thus ftained, nor could any art

get out the colour, though it was tried with alkalies and
other (harp liquors. This colour was not given to thefe

parts of the ftone of the mortar in fimple blotches, but

formed itfelf into regular lines, as we fee the natural colours
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of (tones do ; but this not in the fame degree of colour, but

fome of the lines wire deeper, others paler.

This experiment was repeated in feveral other mortars of

the fame Hone, but without fuccefs ; on which the (tones,

of which they were compt.fcd, were examined with the

help of glaffes, and it was found th.it this mortar chanced
to be made of a more flaky chalcedony than any of the

others, though it appeared equally folid and beautiful to

the naked eye, and bore a polifh no way interior to them.
It may be worth while, on this occafion, (triCtly to examine
ftones of this chalcedony kind, and on meeting with a plate

of one of them of this flaky kind, to cover it with this mix-
ture, and by that means give it a feries of lineations, which
mult make it a very beautiful and valuable Hone, The
polifh will not be injured by this ; or, if it fhould, the
adding of a new polifh will not at all affect the colours. In
the lame manner the texture of Hones, intended for any
other experiments in ttaining, fhould be confidered, and the

choofing of proper ones may make this procefs fucceed
on them. Phil. Tranf. N° 179.

Stone, Artificial. See Mortar and Stucco.
Stone, Bolognian. See Bononian and Phosphorus.
Stone, Butter of. See Butter of Stone.

Stone, Calamine. See Calamine.
Stone, Cauflic. See Lunar Caustic.
Stones, Chalk. See Chalk.
Stone, Cbich. See Cicerlm Lapis.

Stone, Copperas. See Pyrites.
Stones, Corner. See Corner.
Stone, Eagle. See jEtites.
Stones, Eft. See EFT-Stonrs.

Stone, Emery. See Emery.
Stone, Fire. See FiRE-Stcne.

Stone, Flejh. See Sarcites.
Stones, Free, Grind, Grit, Gyp/me, and Horjham. See

Free, &c.

Stones, Gall. See Biliary, and Biliary Calculus.
Stone, Horn. See Lapis Corneus.

Stone, Jetuifb. See Judaicus Lapis.

Stone, Infernal. S-e Lunar Caustic.
Stone, Lime. See Lime.
Stones, Medical, a term ufed by fome to exprefs thofe

particular Hones, which for their real or imaginary virtues

have, at one time or other, been made ingredients in medi-

cinal preparations.

The opinions of the ancients, in regard to the virtues of

gems and precious ftones, were very whimfical. They
fuppofed that they had certain fympathetic properties, and
that the wearing of them on the finger, or carrying of them
in the pocket, would cure difeafes, render the gods propitious

to their prayers, or fave them from thunder. Thefe have

been defervedly laughed out of the world in our more en-

lightened times ; but it has remained a queftion, and does

fo even to this time, whether or not fome cf the gems have

not real medical virtues, naturally refulting from their

parts, and conftituent matter. See Gem.
Stone, Meteoric, in Meteorology. Meteoric ftones, or

aerolites, are thofe ftones which have been obferved to fall

from the atmofphere. (See Falling Stones.) In addition

to the defcription of thefe ftones, and the particular pheno-

mena attending their fall, under that article, we (hall Itate

that numerous facts of a fimilar kind have fince been noticed

in various parts of the world ; and the evidence of their

actual defcent from the atmofphere is full and fatisfactory,

though the mode of their formation (till remains involved 1:1

much obfeurity. The opinion that thefe ftones are of

atmofpheric origin, and that the elements of which they

are compofed have been either held in folution in the air, or
win- formed there by the union of gafcous fluids, appears
t" to agree better with the phenomena than any other

which has yet been advanced. Though it may be difficult

to explain the hidden formation <>f a folid mafs of ftone in

the air, vet we have inllances of a formation fomewhat
analogous occurring very frequently : thus, during violent

thunder-ltorms, maffes of ice tall down in the hottett months
ot dimmer, fometimes weighing feveral ounces, and even

pounds ; and were the temperature of the earth conltantly

below 32 of Fahrenheit, they would remain as folid ftones

on the furface of the earth. The matter of which thefe

maffes of ice are formed, cxilted previoufly in a ftate of

elaftic aqueous vapour in the atmofphere; but by what
procefs it was fuddenly consolidated, during thunder-itorms,

is at prtfent almolt as inexplicable as the formation of
meteoric ftones. The nature of our atmofphere is but
imperfectly known ; for though we are acquainted with
the proportions of oxygen and azote which it contains, we
are not certain whether they are chemically combined, or

only mechanically mixed : and with refpect to the aqueous
vapour, and other lubftar.ces which are diffufed through the

different regions of the air, our knowledge is (till more im-

perfect. Thus, though we know that, in the hottelt

months of fumtner, an immenfe quantity of water is raifed

into the atmofphere from the furface of the earth and fea,

yet when this evaporation has continued for feveral weeks
without rain, and confequently the atmofphere is charged

with water, yet if it be examined by the hygrometer, it

appears in its dryeft ftate. The important agency of elec-

tricity, in all atmofpheric phenomena, is univerfally ad-

mitted ; but the mode of its operation is very little known.
When thefe fubjects are better underftood, we have no
doubt that the formation of meteoric ftones will receive

much elucidation. From the examination of rain-water,

collected at a diftance from towns, it is proved that lime

and other fubftances exift in the atmofphere ; and it is not

improbable that the elements, of which meteoric ftones are

formed, may be fublimed from volcanoes, and diffufed

through the higher regions of the air, intermixed with

hydrogen, ur other inflammable gafes (of greater levity)

at prefent unknown. When thefe explode (uddenly, large

concretions may be formed ; or, by flow combultion, they

may form (howers of fulphur, or other fubftances, in a dif-

fufed or lefs compact ftate. In the Annales de Chimie,

torn, lxxxv. p. 262, many curious inftances of this kind are

related, from which we felcct the following, as intimately

connected with the defcent of meteoric ftones.

We ought probably to rank with meteoric ftones the

ignited bodies, or fire-balls, which are only diitinguifhed

from them by their fubltance not being metallic. Like
meteoric ftones, they generally fall in the warmeft months,

and in calm weather : they burn in the fame manner, and

traverfe their path with the fame velocity ; their explofions

are nearly fimilar, and that of 1772 had a rotation round its

centre. Thefe ignited globes have a roundifh form and

gelatinous confidence. A globe of fire which fell in the

Eafl Indies, in 1218, left, after a dreadful explofion, a

round large heap of gelatine, of tolerable confidence. A
fimilar mafs, but grey and fpungy, was found at Coblentz,

after the explofion of a ball of lire. Journal de Phyfique

Ibcrt, torn. vi.

Silbcrfchlag relates having feen the refidue of an ignited

globe, which prefented a gelatinous appearance, of a wnitilh

colour.

The meteors called falling (tari, do not appear to differ

from globes of fire; they leave behind them gelatinous

maffes,
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maffes, falfely attributed to birds of prey, fince they con-

tain nothing which announces an animal origin. If igneous

globes do not always leave fimilar Tefidues, it is owing to

their being compofed of entirely combultible elements, and

to their being confequently diffipated before they reach the

ground. We may refer to this kind of phenomenon, the

globe of fire which, according to Geoffroy, burft in the

Palace du Quefnoy on the 4th of January, 1717; that

which was obferved in America in 1800, and in the county

of Suffolk, in 1802. With thefe globe., of fire may be

clafled the fhowers of fire, which can only be diftinguiflv 1

from them by their greater diffufion. In the fire-balls, the

fame difTufed fubftance is concentrated in one mafs. A
fhower of fire made great ravages in Germany in the year

823, and burnt up whole villages. Another fhower of die

fame kind fell, in 1571, in the grand duchy of HefTe : after

a dreadful explofion it flowed through the ftreets, but with-

out caufing the definition of the houfes. A third fhower

of fire took place, in 1678, at Sachfen-Haufen, and the in-

flamed matter burnt half an hour in the Ilreets before it

was extinguifhed. Finally, that which fell over the city

of Brunfwick in 1721, was fo violent, that they attempted

in vain to extinguifh it by means of water. The difference

remarked between fhowers of lire, and thofe of an oily fub-

ftance, which have frequently occurred, appears to confill

in this,—the fubltance of the former is in a ftate of phof-

phorefcence, which is not the cafe with the latter. We
may place after thefe fingular fhowers, thofe of a mucila-

ginous nature. As chemiftry fhews that mucilage ap-

proaches to the nature of honey arid fugar, we might refer

the honey-dews, as they are called, to the fame phenomena,

for it is difficult to confider them as excretions of plants, as

fome have afferted. One of thefe fhowers of dew took place

at Ulm fo recently as 1802, and in fucli abundance, that

every thing expofed to it, as well as the furface of ftagnant

waters, was covered with it. It may, perhaps, be pre-

fumed, that the matter of which meteoric ftones and fire-

balls are formed, is fometimes precipitated, in a very minute

ilate of divifion, in fhowers of fulphur or fand, and what

have been falfely called fhowers of blood.

The fhower of bnmllone which fell at Copenhagen
in 1646, was accompanied with heavy rain, and the air

was infected with the finell of fulphur. A fhower of the

fame kind alfo took place at Copenhagen in 1665, after

a very violent ftorm : the fubltance precipitated, emitted a

ftrong fmell of fulphur when thrown into the fire, and

with fpirit of turpentine it formed a kind of balfam of ful-

phur. In 1 80 1, the rain which fell at Rafladt was fo

fulphurous, that it was ufed to prepare matches. A
red mineral fhower fell in Weftphalia in 1543, at Lowen
in 1560, and at Embden in 157 1 : the latter was fo exten-

five, that over the circumference of 10 or 12 leagues, all

bodies expofed to it were dyed red. Similar fhowers fell in

Ruffia, Swabia, near the lake of Conflance, and at Lucarno,

in Upper Italy, in the latter end of 1755. At Lucarno
the atmofphere became quite red previoufly to the fhower.

The rain was almoft as thick and heavy as fnow, and the

refidue left by it was reddifh, with an earthy appearance.

In January 18 10, a fimilar fhower fell in the mountains

of Plac .itia ; its fir ft appearance was white, but after fome
claps of thunder it became red, and finally white again. In

certain places it was of a flefh colour, but in others it was
of a very deep red, and it always preferved its colour after

having been melted. There are too many teftimonies in

favour of fhowers of fand having fallen, to allow us to deny
the facL One was obferved at Bagdad in 930. (Quatre-

mere Memoires fur PEgypt.) Long before it fell, the fky

was darkened by a red cloud, from which an immenfe quan-
tity of reddifh fand was precipitated, entirely different from
the fands which exift in that country. A fhower of ferru-

ginous rain was obferved in the Atlantic, lat. 45° and long.

32 , at a diilance of five or fix leagues from the main land :

this (hower was preceded by a ltrong light ; it lalted up-
war.!

. of nine hours, the air being calm during the time.

Showers of fulphur appear to admit of a more eafy ex-
planation than many of the above phenomena. Sulphuretted
hydrogen gas is conitantly emitted into the atmofphere
from volcanoes and other fources ; were this colle&ed
and exploded, or flowly burned, a quantity of liquid ful-

phur would be precipitated.

The writer in the Annales de Chimie, before referred to,

has attempted to generalize the circumlfances attending
meteoric ftones, but he appears to want fufficient data to
ettablifh fome of his conclulions.

" Firft : The fall of thefe ftones," he obferves, " is mod
frequent in the months of June, July, and Augult. Of 65
or 70 of thefe recorded fhowers of Hone, nearly two-thirds

have occurred in the above months ; and the inftances

of their occurrence in the winter months are very rare

indeed.

" Secondly : From a catalogue drawn up with great care

it appears, that only feven inftances occur of ftones falling

between midnight and noon. On one occafion only, tliis

phenomenon was obferved between 1 1 o'clock in the even-

ing and 6 o'clock in the morning, whilft we have evidence

of thirty-fix having taken place between noon and midnight,

and the greater part of thefe fell between 3 o'clock in the

afternoon and funlet." We may obferve, that the defcent

of tht-fe ftones could not be fo frequently noticed in the

night as during the day, and therefore we do not think the

author's conclufions on this head entitled to much notice.

" Thirdly : The number of thefe fhowers of ftone de-

creafes with the diftance from the equator. Thefe pheno-
mena are more frequent in Italy, France, and Germany,
than in the northern countries of Europe.

" Fourthly : We know," fays the author above referred

to, " of no falls of ftones having taken place in cloudy
weather, or during a high wind, or a heavy continued

rain or fnow."
The weather has been noticed during forty-three falls of

ftones j twenty-nine fell in warm and ferene weather, and two
when the fky prefented fome fcattered and infulated clouds ;

the remaining twelve were accompanied by violent ltorms of

rain and hail. Out of twenty-nine falls of ftones which took
place in ferene weather, twenty feemed to iffue from a very

extenfive but round cloud, black or variable in colour, ac-

cording to the colour of the ftones themfelves. Thus, the

cloud was white in the fall which took place at Burgos,

and the ftones were alfo white. At all times the cloud

feems effential to thefe meteors, for from it proceeds the

noife which accompanies or precedes the fall of the ftones,

as alfo the ftones themfelves.

It may not be improper to remark, that the great ftone

which fell on the wolds of Yorkfhire, was unaccompanied
with any meteor or light, and the fky was hazy. The
progrefs of the great meteor in 1783, was unattended

with any cloud ; and though it exploded in various parts

of its courfe, no defcent of ftones was noticed. The
cloud which, from various authentic accounts, appears to

be generally attendant on the fall of meteoric ftones, is fup-

pofed by fome philofophers to contain thefe elements in a

vaporous ftate. This cloud has fometimes been obferved to

have a rapid motion round its centre. During a very con-

fiderable fall of ftones in the department of the Lot and

Garonne,



STONE.

Garonne, in France, Sept. 5th, 18 14, a (mall white round

cloud, hut greyifh in the centre, appeared to move with

great rapidity over the diltriel where the llones fell : ex-

plofions, accompanied by lightning, immediately Cucceeded:

the Iky in other parts was fcrene : at the fame inllant, t c

cloud appeared to divide into three or four parts, and tall to

the ground, leaving behind a train of rainbow-coloured

light, with a red point at the top. The llones in their fall

appeared to diverge, drilling the ground obliquely in vari-

ous directions. They do n I diffei 111 their compofition from

other meteoric llones. We have thus endeavoured to feleft

fome of the moll intending fails that have been recently

noticed in this department of meteorology ; and in the pre-

fent Hate of information on the fuhj.-ct, it is of far greater

importance to fciecce to collect facts, than to advance the

molt elaborate fpeculations on the mode by which thele

lingular bodies are formed.

It has been Hated by Mr. Bakcwell, in his Introduction

to Geology, that what we already know with refpeft to the

formation of llones in the atmofphere, may elucidate, m his

opinion, the appearance of new ltarj, which have (hone for

a few years and then difappearcd. The fimplell form of

matter with which we are acquainted, is that of gas, or

vapour.
" Let us for a moment confider the elements of which all

terreltrial fubllances are compofed as exilling in this fimple

ftate, when the fiat of Almighty Power impreffed upon the

whole the various affinities bv which they coalefced, and

formed a fluid or folid mafs. During their union, intenfe

light a;:d heat would probably be evolved, prefenting to

the diftant inhabitants of the univerfe the appearance of a

ftar of great brilliancy, but of fhort duration. The fud-

den concretion of Itony made? in the atmofphere, with the

intenfe light attending their formation, may be analogous

to the production of a planet." As we conceive, however,

that the phenomena of the appearance and difappearance of

(lars are fatisfactorily explained upon other principles, we
(hall content ourfelves with referring to the publication

above cited, and to the article Star.
Stone, Moor. See Wloon-Stone.

Stone, Philofrpher's. See Philo.sopher'j Stone.

Stone-;, Portland, Pumice, Purbeek, and Roll-rich. See

Portland. &c.

Stone, Rocking or Logan, in Antiquity, a name given

to a mafs of rocks, the uppcrmoll of which, from reding

on a fmail point, or pivot, was fufceptible of being moved,

or rocked to and fro, with verv 1 ttle force. Thefc dones

appear to have been objects of curiofity, wonder, and fuper-

ditinn, in remote age% and in different countries. Many
of them are (till remaining in the mountainous parts of Eng-
land, Wales, and Scotland, as well as on the European
continent. Some of the ancient writers have noticed thefe

fingular objects ; and certain modern antiquaries have amufed
themfelvcs, and trifled with their readers, in afligning to

them different fupernatural properties. Pliny fays, that at

Harpafa, a town of Afia, there was a rock of fuch a won-
derful nature, that if touched with the finger it would
(hake, but that it could not be removed from its place with

the whole force of the body. Ptolemy Hephedion men-

tions a Gygonian done near the ocean, which might be

agitated by the llalk of an afphodel, but could not be re-

moved by the greated human force. Dr. Stukeley confiders

the word Gygonius to be purely C'ltic ; and fays that

Gwingog fignifies Motitans, the rocking-done. Although
it is very evident that moll of thefe rocking-dones are lb

natural in form and fituation, yet it is generally fuppofed

that others are artificial, or placed in their refpeftive pofitions

by human art. In the parifh of St. Levin, Cornwall, on the

coatt, on a promontory called Cattle Treryn, are three

groups of rocks, on the top of one of which was formerly

a very large (lone, fo evenly poileil, that by a very flight

preffure it might be moved from one fide to another. It

was popularly called the Logan-done, and has generally

been vilited as an object of curiofity ; but it is now immov-
able. There are other rocking-dones, which are fo peculiarly

(haped and fituatcd, that Dr. Borlale, and fome other anti-

quaries, confider they were erected by human llrcngth.

Of this kind the doctor thinks the great Quoit, or Karn-
lehau, in the parifh of Tvwidnek, Cornwall, to be. It is

thirty-nine feet in circumference, and four feet thick at a

medium, and dands on a (ingle pcdedal. There is alfo a

remarkable Hone of the fame kind on the lfland of St.

Agnes, in Scilly. The under rock is ten feet fix inches

high, forty-feven feet round the middle, and touches the

ground with no more than half its bafe. The upper rock

reds on one point only, and is fo nicely balanced, that two
or three men with a pole can move it. It is eight feet fix

inches high, and forty-feven feet in circumference. On the

top there is a balin hollowed out, three feet eleven inches in

diameter at a medium, but wider at the brim, and three feet

deep. From the globular diape of this upper done, the

doctor thinks it highly probable that it was rounded by
human art, and perhaps even placed on its pedcdal by the

ilrength of man. In Sithney parifh, near Hellton, in Corn-
wall, Hood the famous Logan or rocking-done, commonly
called Men-Amber, q. d. Mcnan-Bar, or the top-ftone.

It was eleven feet in length, fix feet wide, and four feet

deep, and fo nicely poifed on another done, that " a little

child (as Mr. Scawen in his MS. lays) could inllantly

move it, and all travellers that came this way defired to be-

hold it ; but in the time of Cromwell, when all monumental
things became defpicable, one Shrubfall, then governor of

Pendennis, by much ado, caufed it to be undermined, and
thrown down, to the great grief of the country." Borlafe

fays that it has marks of the tool on it. There is a rocking-

done in Perthfhire, near Balvaird Callle, in the Ochil hills,

.Scotland, on the edate of Mr. Murray of Conland.

That thefe rocking-dones were employed by the Druids,

to furprife and deceive the credulous, is very probable ; but

tradition has not informed us for what exprefs purpofe they

were intended. Toland thinks " that the Druids made the

people believe that they only could move them, and that by
a miracle ; by which pretended miracle they condemned or

acquitted the accufed, and often brought criminals to con-

fefs what could in no other way be extorted from them."

Carew, in his " Survey of Cornwall," 4to., thus apoltro-

phifes the Logan-ftone :

" Be thou thy mother Nature's work,

Or proof of giant's might,

Worthlefs and rugged though thou (how,

Yet art thou worth the fight.

This hugy rock one finger's force

Apparently will move

;

But to remove it, many llrengths

Shall all like feeble prove."

Borlafe, in his " Antiquities, &c. of Cornwall," folio,

1769, has devoted a chapter to this fubject, and gives alfo

views of different rocking-dones.

Stone, Rotten. See Tripoli.
Stone, Sanguine. See Sanguine Stone.

. See Cornu Ammonii, and Ammonite.
, Shoad. See SllOATi-Stones.

•Stone, Toad. See Bufo.nita and ToAD-Stonc.

I Stone,
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Stone, Touch. See Tovcn-Stone.

Stone, Whet. Sec Cos and Wmr-Stone.
Stones, Charaders on Tombs. See Characters.
Stones, Engraving on. See Engraving.
Stone, Face of. See Facb.
Stone, Oil of. See Oil of Stone.

Stone, Sculpture in. See Sculpture.
Stones, Staining of. See Solutions, &c. of Stones, and

Marble.
Stone of Scandal. See Scandal.
Stones, in Mythology, were objects of religious worlhip

among the ancients, before ftatuary was invented. They
were unhewn (hapelefs mafles, called by Sanchoniathon

Bdtiita. (See BjETYLOS. ) Paufanias fpeaks of the ftatues

of Hercules and of Cupid, which were merely fuch mafles

of (tone. He adds, that there were feen, even in one

place, 30 fquare ftones, which had the names of fo many
divinities.

Stones for Mills, Preparation of, the means of forming

them for the purpofe of grinding. In fmall corn-mills,

where only one pair of ftones is in ufe, they are, it is faid,

roughed on the furface, to enable them to tear, bruife, and

reduce the grain, by the ufe of a fmall hand-pick. Stones

thus prepared and drefled, ferve well for making of oatmeal,

which is bed and moft relifhed when rough, and large in

the grain ; but they are not capable of grinding barley

or peas to that finenefs of flour which is neceffary for

fome ufes. It is requifite to have a feparate pair of

ftones for this purpofe, which are drefled on the furface,

with a fmall chiffel, in grooves running in from the cir-

cumference to the centre, as in the ftones of wheat-mills
;

the edges of thefe grooves clip the grain like fciflars, and

there is no interftice through which any of the grain can

efcape, until it is reduced to the required finenefs of meal

which is proper.

Stone-Dike, in Agriculture, that fort of dike or mound
which is formed with ftone and earth. Thefe dikes fhould,

it is faid, confift of a double face to two-thirds of their

height, and the other third be of fingle ftones, built up in

an open form and manner, fo as to hang firmly on each
other. They are made in the Highland ftieep diftrifts,

where this manner of forming them is much had recourfe to,

five or five feet and a half high from the furface of the

ground. A dike thus built, when well executed, and filled

with through-bands, bids defiance, it is faid, to moft kinds

of animals, none of which are fond of venturing over it

;

whereas a green fod on the top of a double-faced wall in-

vites the ftieep to attempt clearing it, which they not un-
frequently do with facility. Thefe dikes are equally dur-
able and cheap ; even more fo than the turf or fod covered
or coped (tone-walls, while they are greatly more effectual.

They are the moft proper for confining of ftieep ; and on
farms purely of this kind, are perhaps the beft fort of con-
trivance for reftraining them of any yet known. They
have different names in different ftieep diftri&s.

The term is fometimes written Wcme-dyke.

Stone Drain. See SpRitfG-Drain and SuRFACE-jDra/n.
Stone Picker. See Picker.
Stone- Pickers, the name of fuch perfons as are em-

ployed in picking ftones from off the ground. In order

to prevent the lofa of time in filling and emptying the baf-

kets, and that of having recourfe to the team, the ufe of
one horfe and a light cart is advifed, which attending feven

or eight women, boys, and girls, may run over forty acres

in about four days. It is advifed by Mr. A. Young, that

conftantly in a dry feafon, an opportunity (hould be taken
po ttone-pick the grafs and clover fields intended for mow-

ing. In this work, no ftones are, he fay?, however, to be
taken, but fuch as would impede the lcythe. It is often

the cafe, he adds, that the pickers, who generally like

this work, will over-pick if they are not attended to, and
propofe to pick fields which are not to be mown ; but
this is on no account to be permitted, if the ftones be not

much wanted. It has been often remarked, and is a known
faft, that too much (lone-picking has done a very fenfible

mifchief, in many cafes where picked by authority of par-

liament for turnpike roads. And Mr. Macro, of Suffolk,

afcertained it experimentally.

Obfervations have been made in other places, which clearly

(hew that the ftones (hould not be wholly picked off many
forts o( land.

STONE-Roller. See Roller.
Stone Arabia, in Geography, a fettlement in Montgomery

county, New York, on the N. fide of the river Mohawk, four

miles from it, begun by fome Germans ; fituated on an emi-

nence about 54 miles W. of Albany. The loil is excellent,

and the people induftrious. It has two churches, a Cal-

viniftic and a Dutch Reformed. Stone Arabia is a part of

the poft-townftlip called Palatine, (which fee,) 51 miles

from Albany, erefted from the W. part in 1808. This
townftiip is well watered, and has many fine mill-leats, the

land of which is under high cultivation. It was lirft fettled

by fome German families in 1724. Palatine village has about

35 dwellings, fome ltores, &c. and a ftone church ; 55 nriles

from Albany. In 1810 the population of Palatine was

Stone Creek, a river of Weft Florida, which runs into the

Miffifippi, N. lat. 3 2 8'. W. long. 91 13'.

Stone Indians, Indians of North America, fituated on the

Afliniboin river. See Assiniboin.

Stone IJland, a fmall ifland near the E. coaft of New-
foundland, near Cape Broyle, and one of the three iflands

which lie off Caplin bay.

Stone Mountain, a mountain that lies between the dates

of Tenneflee and Virginia. N. lat. 36 40'. E. long.

8i°4o'.

Stone'/ River, a river of Tenneflee, which runs into the

Cumberland, fix miles N.E. of Naftiville. N. lat. 36°5'.

W. long. 87 9'.

Stone'/ Fort Gut, a creek on the S.W. fide of the ifland

of St. Chriftopher's, E. of Old Road bay, and between that

and Bloody Point, with a fort on a point of land, on the

W. fide.

Stone Reef, a fmall ifland and rocks of Denmark, in the

Little Belt, near the N. coaft of the ifland of Alfen.

Stone River, a river of North America, which runs into

lake Athapefcow.
Stone, in Commerce, denotes a certain quantity or weight

of fome commodities.

A ftone of beef, at London, is the quantity of eight

pounds ; in Herefordftlire, twelve pounds ; in the North,

fixteen pounds.

A ftone of glafs is five pounds ; of wax, eight pounds.

A ftone of wool (according to the ftatuteof 1 1 Hen. VII.)

is to weigh fourteen pounds
;
yet in fome places it is more,

in others lefs ; as in Glouceiterfliire, fifteen pounds ; in

Herefordftlire, twelve pounds.

Arr. >ng horfe-courfers, a ftone is the weight of fourteen

pounds.

The ftone troy, in Scotland, contains fixteen pounds, the

pour.d being two marks, or fixteen ounces.

The ftone, called Jlein in Germany, varies very much in

different parts of the continent : at Amiterdam, a ftein or

ftone is eight pounds : at Berlin, the centner or quintal

weighs



S T O S T O
weighs five fteins or dones, each of twenty-two pounds : at

Hamburgh and Prague, a done of flax is twenty pounds,

and Hone of wool or feathers is ten pounda. See

Wright.
Stose, in Medicine. See Lithotomy.
Stones of slnim:ih, in Rural Economy, the organs of

generation in them, which, in all tliofe that are intended

for this purpofe, fhould be quite in a complete ftate of pro-

duction, and not in the rigald condition. See Testicles.

Stqse- Fruit, in Botany and Vegetable Phyfwkgy. Sec

Drcpa-
StonI 'Mummy. See Rauty Mummy.
Stose- Par/ley, in Botany. Sec Bibon.
Stone- Par/ley, Baflard. See SlSON.

SrosE-Phofphorus. See Lithophosphorus.
Stone- Plant. See Litjiophyton.
STONE-Sur/frr, in Ichthyology. See Petromtzon.
Stose.- Ware. See Pottery.
Stose-BIuc, a preparation ufed in wafhing of linen. See

Blue, Indigo, and Smalt.
STOXE-Bra/b, in Agriculture, a term fometimes applied

to a loofe fhivery fort of foil or land. Tt has a furface of

greater or lefs depth, moitly of a loofe, dry, friable fort of

fandy, lime-ftony, chalky, or loamy materials, which feem to

be formed from abraded matters of thefe ttony kinds, and

abounding with many fragments of them. In many dif-

trifts and places, the lands of this fort are chiefly of the lime-

ftone and chalk kinds. It is a fort of land that prevails

much in fome counties, as in Oxfordshire, Somerfetfhire,

Bedfordfhire, and probably in fome others. It is fometimes

of a fpringy, fpewy nature, reding upon deep beds of a blue

clayey, marly quality, under which is a vein of white marie,

extremely rich in calcareous matter, and below that rock

of the rough white lime-done kind. The blue and white

matters have occafionally been fpread out over the furfaces

of thefe lands, and found very beneficial. Thefe lands, in

fome cafes, form excellent foils for the turnip hufbandry, and

are very productive in wheat, efpeciallv where they are of

the more calcareous kinds.

They anfwer well for inclofing too in fome indances, in-

dead of being cultivated on the common field plan, as is dill

too much the cafe in many places, notwithstanding the im-

provements which hufbandry has lately undergone.

A variety of different covenants are fuppofed neceflary

for tenants in cultivating flone-brafh farms, as may be feen

in the Corrected Repori of the Agriculture of the County of
Oxford. See Soil.

SrosE-Breal, the name of a perennial plant of the

weed-kind, common in palture grounds. The root has a

fliarpifh and aromatic tade. The Aalks are round, dreaked,
and reddifh towards the bottom. The leaves are fmooth, of

a dark green, and divided twice, into long, narrow, fharp

fegments. The footdalks are membranous at the bafe. The
flowers grow in loofe umbels, and are of a pale yellow co-

lour. The feeds are oval, dreaked and red at the top. It is

a plant of the faxifrage kind, which has been fuppofed bene-

ficial in meadow lands, as improving the qualities of the

cheefe and butter which are made from the milk of the cows
which are padured upon them.

SrotiE-Chatter, in Ornithology, the name of a fmall

bird of the cenanthe, or fallow-finch kind, the motacilla rubi-

cola of Linnaeus, called by fome authors rubetra and muf-
ticapa, a-d in fome cafes the Jione-fmicb and the moor-titling.

See Motacilla.
The head, neck, and throat are black, but on both fides

of the latter there is a white bar ; the feathers on the back
are edged with tawny ; the lower part of the back, jud

Vol. XXXIV.

above the rump, is white ; the end and exterior fide of the
two outermoit feathers of the tail are of a pale rud-colour,

the red are black ; the bread if of a deep rcddifh-ycllow ;

the belly of a lighter hue; the quill-leathers dufky, edged
with dull red ; tlioV next the body marked with a white
fpot near their bottoms ; and the covert oi the wings are

adorned with another. The head of the female is ferrugi-

nous, fpotted with black, and (he colours in general lefs

vivid: in both fexes the legs an black.

Thefe birds are common, during fuminer, on heaths and
gorfy grounds, but in wi. into marflies, &c. with-
out quitting the ifland : they make a very loud and often

repeated noife. Pennant.

SroXE-Crop, in Botany. See Sedum.
Stos E-Crop Tree. See Chenopodii m.

SrosK-Cur/nu, in Ornithology, the Englifh name for the

Cedicncmus, a bird of the colour of the curlew. Sec Stone-

C IK LEW.
SioxE-Smicb, a common Englifh name for that fpc-

cies of cenanthe, v?hich wc more frequently call \\\e Jlone-

chatter.

STONEHAM, in Geography, a townfhip of Middlefex
county, Maflachufetts, incorporated in 1725, and containing

467 inhabitants ; 10 miles N. of Bodon.
STONEHAVEN, a fea-port town in the parifh of

Dunottar, and county of Kincardine, Scotland, is 107 miles

N. by E. from Edinburgh. It confids of two large ltreets

of houfes, built on feus granted by the earls tnarifchal,

within whofe edate, before their forfeiture, it was fituatcd.

There is a fine harbour formed by a natural balin, defended

by a high rock upon the S.E., which extends into the fea,

and upon the N.E. by a quay, very convenient for the un-

lading of goods.

A manufacture for houfe-linen has been eftablifhed here,

and the town has been improving for fome years pad. The
fheriff's court for the county was removed from Kincardine

to Stonehaven in 1600, and in confequence of the gaol for

the county, and county courts held here, the town is much
benefited. The public revenue of Stonehaven confids

chiefly of fhore dues, which amount to about 45/. annu-

ally. A great deal of lime is brought to this part ; and
from four annual fairs, the revenues of the town are aug-

mented.

Stonehaven is a borough of barony, of which the jurifdic-

tion is by the charter veded in magidrate6 chofen by the

fuperior and feuers. In 1792 the town contained 1072 in-

habitants, independent of the additional fuburb.—Beauties

of Scotland, vol. iv. Carlifle's Topographical Dictionary

of Scotland, 2 vols. 4to. 1813.

STONEHENGE, in Antiquity, an affemblagc of up-

right and proltrate dones on Salifbury plain, England, fup-

pofed to be the remains of an ancient Druidical temple, which
claims particular notice in this work, as being often referred

to in foreign and Englifh books, and from ha-ing been very

inaccurately defcribed in mod of thofe publications. Next
to the vad and far-famed pyramids of Egypt, Stonehrngc,

and other remains of the fame clafs, rank among the mod
curious and mod remote monuments of antiquity. Thefe
are all anterior to written evidence, and are confequently

involved in the mod abltrufe myftery. Hence they have

alfo occafioned much {peculation ; and many volumes and

eflays have been written by Englifh and continental anti-

quaries, with a view of explaining the origin and ufes of

fuch dructure8. On the prefent occafion, it is intended to

defcribe clearly and explicitly what Stonehenge is, and

what it has been ; to detail the opinions of different writers

on the fubject, and thence etideavour to deduce a probable

M m and
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and rational inference refpecting this and other fimilar

monuments.
Stonehenge, fituated about two miles directly weft of

Amefbury, and feven north of Saliftmry, in Wilt (hire, is

an ancient and certainly very extraordinary monument of a

remote age. From its fingularity, and the myftery attend-

ing its origin and appropriation, it has excited more furprifc

and curiolity than any other relic of antiquity in Great

Britain. When viewed at a dillance it appears but a fin all

and trifling object, for its bulk and character are loft in the

extenfive fpace which furrounds it ; and even on a near

examinatioa, it generally fails to aftonifh or gratify the

expectations of the ftranger, who ufually vilits it with ex-

aggerated prepoileffions. To behold this " wonder of the

weft," as it has been termed, with intereft and fatisfattion,

it fhould be viewed with an artill's eye, and contemplated

with a mind ltored with antiquarian and hiftorical know-

ledge.

In various parts of the united kingdom, and alfo in

foreign dates, feveral circular erections of upright ftones

are to be found, fome of which confift of a (ingle, and

others of complex circle- ; but Stonehenge is of a dillinct

and different character and clafs, and is, we believe, wholly

unlike any other monument now remaining in Europe.

Many of the ftones in this temple have been fquared or hewn

by art ; and on the top of the outer circle has been raifed a

continued feries of fquared ftones, attached to the uprights

by mortifes and tenons, i. e. regular cavities in the hori-

zontal ftones, and projecting points on the perpendicular

ones ; whereas nearly all other examples, of what is gene-

rally called Druidical circles, are compofed of rough, un-

hewn ftones, and are without impofts.

By the plans, view, elevations, &c. in Plate Stonehenge, it

is prefumed the reader will be enabled to comprehend clearly

and readily the original and prefent form, arrangement, and

proportions of Stonehenge. A is the ground plan of the

Hones, as remaining in 1816: the darker parts (hew thofe

that are (landing, and the light tints the fallen ftones, or

fragments; whiltt the dotted lines indicate the impolls, or

ftones refting on the uprights. B is a view of the itructure

from the fouth-wed, (hewing part of the ditch and vallum
;

alfo two ftones attached to the vallum, and remote from the

body of the temple. C is a geometrical elevation on the

north-weft fide, to (hew the diftance between the temple

and the vallum c, the (tone d within the ditch, and the

ftone a, (till farther from the temple. Thefe two ftones,

one now Handing, a, and the other fallen, d, it is prefumed,

formed part of a long avenue, fimilar to others at Avebury
(fee Avebury); b, a barrow ; c, the vallum, rifing on

the outfide of the facred area. D is a ground plan of the

temple, as fuppofed, by Dr. Smith, to be in its original

Hate. E is a perfpettive elevation from the fame plan. F
is a feftion of the work on the line A B of plan D.
The prefent appearance of this monument (fee view B,

taken from the fouth-weft ) is that of a con fu fed heap of erect

and fallen ftones. The original arrangement of thefe (fee plan

D, view E, and elevation C) may, however, be readily under-

ftood ; for by the potition and lituation of the yet Handing

and proftrate members, we are enabled to judge of the

number and fcite of thole which have been removed. The
whole confifted of two circular and two other curved rows,

or arrangements of ftones, the forms and pofitions of which

are laid down in the plan, elevation, and fection, D, E, and F.

(See Plate Stonehenge.) Horizontal ftones, or impofts, were
laid all round, in a continued order, on the outer circle ; and
five fimilar impofts on ten uprights of the third row. Ac-
cording to the plan referred to, Dr. Smith represents two

other (mailer trilithons, as forming part of the third taw'.
The whole is furrounded by a ditch and vallum of earth, con-
nected with which are three other ftones. The vallum does
not exceed fifteen feet in height, and is exterior to the ditch.
Through this line of circumvallation there appears to have
been one grand entrance from the north-tall (ide, and thi*
is decidedly marked by two banks and ditches, called the
Avenue. Approaching Stonehenge in this direction, the
attention is firft attracted by an immenfe unchiflelled ftone,
called " The Friar's Heel ;" which is now in a leaning
polition, and meafures about fixtcen feet in height, C, a.
Immediately within the vallum is another Hone, lying on
the ground, three fides of which bear the fame marks of
tools as the large uprights, and was evidently once (landing.
In length it meafures twenty-one feet two inches, of which
three feet fix inches appear to have been formerly under
ground when it ftood upright. Its diftance from the ftone
laft-mentioned is one hundred feet ; and it is nearly the fame
diftance from the outfide of the outermolt circle of the
monument. Each impolt of this row has two mortifes in
it, to correfpond with two tenons on the top of each ver-
tical Hone. The impofts were connected together in fuch.

a manner, as to form a continued feries of architraves.

The uprights in this circle differ from each other in their
forms and fizes ; but their general height is about fourteen
feet, and the meafure of their fides feven feet by three.

The fpace between them alfo varies a little ; that between
the entrance-Hones (fee Plan D, a) is five feet, being fome-
what wider than in the others. The diameter of this circle

is one hundred feet, and the number of upright Hones it

originally contained, thirty ; of which feventeen are (till (land-

ing, but there are no more than fix impofts. (Plan A, g.)
At the diftance of eight feet three inches from this outer
circle, is an interior row, which, Dr. Stukeley remarks, con-
fided in its original (late of forty upright Hones. Wood,
in his account of Stonehenge, Hates their amount at twenty-
nine only, and aflerts that they were formerly covered with
impofts ; but Smith, in his " Choir Gaur," fpecifies thirty.

The Hones of this circle are much (mailer, and more irre-

gular in their fhapes, than thofe of the outermoft row, and
alfo differ from them in fpecies. The number Handing is

only eight, but there are the remains of twelve others lying

on the ground. A few particulars refpecting this circle

claim attention. Dr. Stukeley, in his ground plan of
Stonehenge, has placed the two Hones at the entrance,

( Plan D, b, b, ) a little within the range of the others, and ob-
ferves, " that the two Hones of the principal entrance of
this circle, correfpondent to thofe of the outer circle, are

broader and taller, and fet at a greater diltance from each
other, being rather more than that ot the principal entrance

into the outer circle. It is evident, too, that they are

fet fomewhat more inward than the reft : fo as that their

outward face (lands in the line that marks the inner circum-

ference of the inner circle." A Hone lying near the above,

and apparently belonging to this circle, refemblesthe impolt

of a fmall trilithon, and molt probably gave rife to the

aflertion of Wood, that all the (tones of the fmaller circles

had impofts. See Plan A, 9.

Within the circles jull defcribed are arranged two inner

rows of (tones, one of which conftitutes the grandelt

portion of Stonehenge. It was formed by five diftinct

trilithons, or two large upright ftones, with a third laid

over them as an impoil. Dr. Smith conjectured that this

arrangement confided of feven pairs of uprights, with an

impoft to each pair ; whilit Dr. Stukeley gave them the

name of trilithons, or three ftones. The largeft trilithon

was placed in the centre, oppofite the entrance, and meafured,

4 when
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when ftanding, exclufivc of the import, twenty-one feet Gx
inches in height (Plan D, </, ) : thofe next it, on each fide,

were ah. een feet two inches (D, e, e) : but the

other? were not more than Gxteen feet three inches (T>,f,f).
Thus we perceive a progreflive rile in the height of thefe

trilithons. Befides, the Hones are evidently more regular in

their fhnpes, and more carefully formed, than thoie in the

outer circle. At prefent, we find that only two of thefc

trilithm? are perfeft. (Plan A, 2, and 3.) One of the

uprights is Handing at 4 ; but leans inwards, and relts on 10.

The next trilith on, 5 5, fell down in the year 1787, and it

markable, that this is the only alteration recorded of

Stonehenge. At 6, one of the uprights is Handing; but it*

corresponding Hone and the import have fallen, and arc

broken into feveral piece*.

The interior row of flones which next claim* attention, con-

firmed, according to Stukeley, of nineteen uprights, without

imports ; but llu-ir original number is differently Hated by
other authors. Thefe (tones " incline to a pyramidical

form." The mo't perfect among them, according to the

meafurement of fir Richard Hoare, is feven feet and a half

high, twenty-three inches wide at the bafe, and decreafes

to twelve inches at the top. Another is remarkable as

having a regular groove from top to bottom, and as being
" bevelled almoll to an angle on the inner fide." For what
purpole the groove has been formed, it is impoffible to con-

jecture ; and it is equally difficult to fay whether the hollow

has been formed by nature or art. (D, g ; and A, 10.)

The altar-Jlone, as it is ufually called, lies flat on the

ground, and occupies thecove,ora^yru/nof the temple. Two
other ftones belonging to this monument remain to be no-

ticed : they are lituated clofe to and within t lie vallum, one
on the fouth-eaft fide, and the other on the north- weft fide;

the former meafures nine feet in height, and has fallen from
hs bafe backwards on the vallum ; but the latter is not

more than four feet high ; and both are rude and unhewn.
Two fmall hollows likewile appear adjoining the bank,
which merit particular attention in a defcription of Stone-

henge. Dr. Stukeley confiders them to have been the fcites

of two (tone vafes, and the cavities round them are con-
jectured to have received the blood of victims. The fallacy

of the doctor's opinions, however, on this fubjeft, is fuffi-

cicntly proved by the inveftigations of fir Richard Hoare,
who, upon digging into them, found one to contain a fimple

interment of bones.

The total number of (tones of which Stonehenge was
compofed, according to Dr. Smith's plan and calculation, in

it? complete flate, was one hundred and twenty-nine. Thus,
the outer circle contained thirty, with thirty imports ; the

fecond, or inner circle, thirty ; the third interior row four-

teen, and leven import s ; and the fourth interior row thirteen

:

the remainder are the altar-Hone, the three ftones adjoining

the agger, and the large (tone in the avenue.

Natural Quality nf the Stones. — Thofe of the outer circle,

and third row, with the (tone in the avenue, and thofe ad-

joining the vallum, are, according to Dr. Townfon, in Trafts
andObfervatioi* on Natural Hiltory,&c. all " of a pure, fine-

grained, compact fai.d-ltone, and only differ a little in their

colour; fome of them being white, and others inclining to

yellow " Thefe 'tones refemble precifely in their quality

the grey-weathers, and numerous other detached mafles

which lie on the furface of the Down?, in the vicinity of
Avebury and Marlborough. The fecond circle, and the in-

terior row, confilt of " a hne-graintd griii.llein," interfperfed

with black hornblende, felipar, quartz, and chlorite, ex-

cepting four in the circle ; one of which is a filiceous

lehiftus, another an argillaceous fchiflus, and the other}

horn-Hone, with lniall fpecks of fclfpar aid pyrites. —The
(lab, or altar-ltone, is different from all thefe, being a kind of

"grey cos, avery fine-grained calcareous fand-ftoue," which
ftnkes fire with fteel, and contains lomc minute fpanglea of

Giver mica. Many pcrfons have ablurdly luppofed that

thefe Hone'-, are artificial, and formed in moulds.

The myltery of Stonehenge, the legendary Hories con-

netted with it, and the natural and artificial features of the

furroui.ding plains, are certainly calculated to make ilrong

imprefiions on the mind of every Ipcctator. The area of
the temple, as may be readily luppofed, has excited the

attention of the curious in a high degree, and, conlequenlly,

has been examined with considerable care by different anti-

quaries. Stukeley, indeed, informs us, that a tablet of tin

was found there in the reign of Henry VIII., and would
wilh it to be believed that it was a n emorial of the founders,

becaufe the characters engraved upon it were unintelligible

to the moH learned antiquaries of the age. It is much to

be regretted that this relic i* loft. Mr. Cunnington in—

vefiigated this fpot 'and the adjoining barrows with great

care, but could only find a few fragments of Roman and Bri-

tifli pottc ry, v> ith fome charred wood and animal bone s ; fuch

as were dug up in the vicinity of the Roman Britifh habita-

tions on other parts of the plain.

Avenue and Cur/us.—But though the area of this monu-
ment affords few materialsof interefl.the furrounding/>/rt/'nde-

ferves particular attention. This is covered with a prof ufion

of bairows, unparalleled in any fpot of fimilar extent in Eng-
land, and probably in the world. Many of thefe were opened
by fir Richard Hoare and his indefatigable coadjutor, Mr.
Cunnington, and were found to contain, in fome infiances,

cilts filled with burnt bones, and in others entire (keletons, with
various relics of Britifh art. Some other objefts here, how-
ever, befide the barrows, prefent themfelves to our notice.

The principal of thefe are the Avenue and the Cur/us, the

former of which has been previoufiy noticed. It is a nar-

row Hrip of raifed ground, bounded on each fide by a (light

bank of earth, and extending in a firaight line from the

entrance through the vallum of Stonehenge on the north-

ealt, to the dirtance of five hundred and ninety-four

yards, at which fpot it divides into two branches, one of
which continued fouthward, and is feen between two
rows of barrows, while the other proceeds northward,

and approaches within a few yards of the curfus. The lalt

is a very curious and interefting appendage to Stonehenge,

if fuch it can be properly confidered, and certainly rank*

among the molt perfeft veltiges of this fort that are to

be found in our country. It is a flat traft of land, bounded
by two parallel banks and ditches, and is lituated about half a

mile N.E. of the temple; it meafures one mile five furlongi

and one hundred and feventy-fix yards in length, and one hun-

dred and ten yards in breadth. Its direction i^ from (alt to

well, and at the former extremity is a mound of earth, re-

fembling a long barrow, which rtrctches entirely acrofs it.

The wefiern extremity is dellitute of any mound like that

at the ealtern end ; but there are two barrows, irregularly

placed within the area of the curfus, a part of which ap-

pears alfo to be cut off by a flight bank. The original

purpofe of this it is difficult to determine, for we can

fcarccly fuppofe that if (as would feem moH probabk from

the existence of the mound) the chariots Harted from the

ealt end, they would drive over this bank to the termination

ol the courfe at the welt end. We fhould therefore be in-

clined to think it had been railed at a later period for fome
objeft diflinft from racing, did we not perceive that another

fimilar bank 13 thrown acrofs a lecond and fmaller curfui,

which is fituated at the diflance of nearly a mile from the
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larger one. From the near refemblance of the above

work to the curfus of the Romans, it fcems reaibnable to

fuppole, that if thefe earth-works were not formed by that

people, they were made in imitation of them, and by a

clais of people familiar with their manners and cuftoms.

Having thus given a full, and, it is hoped, clear account of

what Stonehenge has been and is, it will be necefTary to re-

view the writings of thofe antiquaries who have publifhed

their opinions on the fubjeft. See Hippodrome.
Writers on Stonehenge.—The earlielt account of Stonehenge

occurs in the writings of Nennius, who lived in the eighth cen-

tury. He narrates the (tory of the maflacre of four hundred

and fixty Britiih nobles, at a conference between king Vorti-

gern and Hengilt, at or near the fpot on which our monument
it lituated, and attributes its ereftion to the Britons, who
thereby endeavoured to perpetuate the memory of this tra-

gical event. The hiitorical Triads of the Welfh alfo refer

its«origin to the lame caufe, and relate that it was conftrufted

by Merlin, at the defire of Aurelius Ambrofius, the fuccef-

for of Vortigern, after he had punifhed the perfidy of Hen-
gift. This likevvife is the account of Walter de Mapes, a

Welfh chronicler, who is very circumftantial in his nar-

rative.

Jeffery of Monmouth is another monkifh hiftorian, who
gives, with fome flight variation, a iimilar account of the

origin of Stonehenge. The fame (lory is alfo noticed by
fome other authors about the fame era, and particularly by
Giraldus Cambrenfis, who farther relates that, during his

tour through Ireland, he " faw with his own eyes" an im-

menfe monument of (tones on the plains of Kildare, or Iv.il-

laraus, correfponding in appearance and conltruftion with

that of Stonehenge. Henry of Huntingdon calls this ftruc-

ture one of the wonders of Britain ; but difbelieving the

ftory of Merlin, candidly confefTes that no one can devife by
what means, or for what purpofe, fitch a work could have

been erefted. Camden, the great antiquary and choro-

graphcr, characterizes this monument as an " infana fub-

ltruftio," or a wild ftrufture. His defcription of it is fo

•very erroneous and defective, that we doubt much if he ever

faw the place. On the queltion of its origin and ufes he

forbears to give any opinion.

Such is the fcanty information which certain old writers,

commonly called hiftorians, furnifli relative to this curious mo-
nument of ancient times. Modern authors on the fubjeft have

thrown afide every item of hiftorical information, and have

raifed their theories concerning it iolely on fpeculative

foundations. Of thefe theories, that of Iuigo Jones firft de-

mands attention. His eilay was undertaken at the defire of

king James I., who commanded the " author to produce of

his own practice in architecture, and experience in antiqui-

ties abroad, what poffibly he could difcover concerning this

of Stonehenge." Jones did not, however, live to complete
the propofed work ; but his fon-in-law, John Webb, finifhed

and laid it before the public in one fmall folio volume, with

a portrait of the author, and feveral plates, A.D. 1655.
In this work he endeavours to (hew that Stonehenge was
a temple of the Romans, dedicated to Calus : but unfortunately

for Jones's theory, he has committed palpable errors in the

form and arrangement of the (tones, and has thus rendered

his defcriptions and allertions untenable and untrue.

Jones's work was fucceeded, in 1663, by an anfwer and
differtation from the pen of Dr. Charleton, who contends that

Stonehenge was an ereftion of the Danes ; but, unfortu-

nately for his theory, the monument exilted long previous to

the fettlement of any Danes in Britain. Nennius, who firlt

notices it, wrote anterior to the year 800, at which period

that people had not entered Wiltfhire.

Dr. Charleton's dilfertatiun introduced a voluminous eilay
in ftipport of Jones, by his editor, Mr. Webb, in folio, 166$.
This volume abounds with dulntfs, fophiftry, miftaten
and prolixity. It was followed by a volume from Ayktl
Sammes, who, after recapitulating the former iuppofitiona
refpefting Stonehenge, remarks, " why may not thefe
giants (alluding to the title of Chorea gigantum given to
our monument) be the Phoenicians ; and the art of erect-

ing thefe (tones, inftead of the (tones themfelves, brought
from the furthermoit parts of Africa, the known habitations
of the Phoenicians." This idea, however plaufiblc it may
feem, completely fails, from the want of evidence to prove
the fettlement of thofe people in England.

Bilhop Gibfon, in his edition of Camden's Britannia,

1694, after oppofing the luppolitions of Jones and Charle-
ton, concludes with oblerving, that " one need make no
fcruple to affirm, that it (Stonehenge) is a Britilli monu-
ment, fince it does not appear that any other nation had fo

much footing in this kingdom, as to be authors of fuch a
rude and yet magnificent pile." T!ie learned prelate is fol-

lowed in the fame opinion by moft fucceeding writers,

though they differ from each other in the period of its ori-

gin, and the purpofes of its erection.

Dr. Stukeley, more fanciful than correft in his reafonings,

publifhed a folio volume in 1740 on the fubjeft, containing
feveral plates. In this volume he attributes the work to the
Druids; but, inftead of relting his theory upon folid Britifh

ground, he takes up a large portion of his eilay with irre-

levant differtation and fpeculation. Wood, an architect of
Bath, devoted much time to make plans of this ftrufture,

which he publifhed with an eilay, in 8vo. 1741. His opinion

is, that it was a temple, erefted by the Britiih Druids about
a hundred years before the Chriftian era.

William Cooke, M.A. in a treadle entitled " An En-
quiry into the Patriarchal and Druidical Religion, Tem-
ples, &c." 1775, fuppofe' Stonehenge to have been a place

held facred by the Druids, and appropriated to a meeting of

great aflembhes on civil or religious occafions ; and adds,
" the world does not afford a nobler fpot. Its iituation is

upon a hill, in the midit of an extended plain in the fouthern

part of the kingdom, covered with numerous herds and
flocks of fheep, in which refpeft the employment and the

plain itfelf are patriarchal ; where the air is perfectly falu-

brious, and the yielding turf fine as the furface of a

bowling-green."

Dr. Smith, whofe work on Stonehenge, called " Choir

Gaur," appeared in 1770, after giving an account of the

theories of Jones and others, with copious extrafts, and a

minute defcription of the monument itfelf, fays that he con-

fiders it to have been of Druidical origin, and ere£ted as

well for the purpofes of aftronomical obfervation as of reli-

gious ceremonials.

King, in his " Munimenta Antiqua," conjectures that this

monument was conitrufted in the very lateft ages of

Druidifm, while that religion was ftruggling againit the

overwhelming tide of Chriitianity. This gentleman, how-

ever, had fuch ftrong prejudices and antipathies againft

every thing pagan, that he could never mention this, or

any other anti-chriftian temple, but in terms of repro-

bation.

Mr. Davies, the learned author of " Celtic Refearches,"

and of the " Mythology, &c. of the Britifh Druids," enters

more profoundly, perhaps, than any other author into the

queition in the latter work refpefting the origin and appro-

priation of Stonehenge. He iuppofes that this ftrufture, and

Silbury-hill, (which has already been deicribed under the ar-

ticles Avesuky and Barrow,) are two of the three works
alluded
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alluded lo in a Welfh Triad, anting the greatcft

labour* of the ifland of Britain] i. e. " lifting the Itoi

Kctti ;" '• building the work of Enn -
. I

" piling

the mount of the allemblies." That Stonehenge is really a

Druidical llruclure, the fame learned writer farther remarks,

" is evident from the language in winch it was dclcribed, and

the great veneration in which it was held by the primitive

birds, thole immediate defendants and avowed diwiplea of

the Britifh Druids. As the great fancluary of the domi-

nion, or metropolitan temple of our heathen anceltor

complex in its plan, and conllrucled upon fuch a multitude

of atlronomical calculations, we find it was not exclufively

dedicated to the Sun, the Moon, Saturn, or any other in-

dividual object of fuperllition ; but it was a kind of Pan-

thion, in which all the Arkite and Sabian divinities of

Butil'n theology were luppoied to have been prefent ; for

we perceive Noe and Hu, the deified patriarch j Elphin

and Rheiddin, the Sun ; Eleye, I lis ; Ked, Ceres, with the

cell of her facred tire; Llvwv. Proferpine; Gwydien, Hermes;
Budd, Vietorv ; and feveral others." As to the precile date

of Stonehenge, Mr. Davies fays nothing definitively, but

remarks, that it was moft likely of later origin than the intro-

duction of the Helio-Arkite fuperftition, which is tradition-

ally faid to have been of foreign origin, and to have come into

England by the way of Cornwall, and, therefore, probably

from the tin-merchants He alfo remarks, that " it was a

monument of venerable antiquity in the days of Hengiit ;

and that its peculiar fantlity influenced the fele&ion of the

fpot for the place of conference between the Britifh and

Saxon princes." P. 385, &c.

Mr. Davies farther mentions a paffage in the Greek hif-

torian Dtodorus Siculus, defcribing a round temple dedi-

cated to Apollo, which Mr. D. concludes to have been

moll likely our monument of Stonehenge. The fubftance

of the Grecian author i- : " Amon r the writers of anti-

quity, Hecatius and fome others relate, that there is an

ifland in the ocean, oppofite to Celtic Gaul, and not in-

ferior in fize to Sicily, lying towards the north, and in-

habited by Hyperboiei, who are lo called becaufe they live

more remote from the north wind. The foil is excellent

and fertile ; and the harvelt is made twice in the fame year.

Tradition fays that Latona was born here, and therefore

Apollo is worfhipped above any other deity ; to him is

alfo dedicated a remarkable tempk of a round form, &c."
The Rev. James Ingram, in his " Inaugural Letture on

the Utility of the Saxon Literature," has fuggelied a new
idea relative to Stonehenge: he confider-. it to have been

deftined " as an heathen burial-place, and the curlus adjoining

as the hippodrome on which the goods of the deccafed were
run for at the time of the burial." This opinion is entitled

to fome credit and consideration, from the valt number of

barrows which abound in this part * f the plain.

The late Mr. Cunningto.", in the " Hiilory of Ancient

Wiltfhire," folio, 1812, grounds a novel fuppofition on the

difference in quality and li/.e between the Hones of the great

circle and interior row, and thofe of the fmaller ones : and

thence he fuppofes, that Stonehenge wasere&ed at different

periods. He alfo fuppofes, that the larger ftones, with their

impolts, conllituted the old, or original work ; and that the

fmall ftones of the fecond circle, and thofe of the inner range,

were raifed at a later period, as " they add nothing to the

grandeur of the temple." To exemplify this opinion, fir

Richard Hoare has given a bird's-eye view of the ftruelure,

thus diverted of the fmaller ftones. Unfortunately for the

theorilt, this fyftem is not warranted by any example among
the numerous Druidical circles of Great Britain ; but, on

the contrary, it will be more confident with thefe, and with

the practices of remote ages, to conclude, that the fecond

circle of fmall, rough, unhewn llones, with another circle

immediately within thcdiuh, rod Grate other members, now
dcllroyed, formed the original, pnilmc temple. Many argu-

ments might be uled to exemplify this opinion; and all) t<>

prove that the great circle of upright chiffelled llones, with

their imports, and the third row of tnhthons, were pollermr

to the former, railed by another el.iis of people, and ex-

ecuted at a time when their principles and arts had been

confiderably changed. Contemporary with which it is con-

jectured, that an avenue of Hones was raifed, extending

from the temple towards the curfus to the north-eait ; and

alfo that thole places for races and for other lports were

formed at a time when the inhabitants of Britain had in-

tercourle with the Greeks, or Romans.
A learned and eloquent writer in the "Edinburgh Re-

view," for April 1806, in noticing Barry's account of the

" Orkney Iflands," remarks, that " Hone circles, belides

being ufed as places of worfhip, and courts of julliee, evi-

dently ferved the purpofe of rude allronomical oblervatories,

by which the Druids could afcertain the riling and letting

of the fun, moon, and liars ; the ieafons ol the year ; and

even the hours of the day : and where they are tolerably

entire, a flight degree of attention would enable any perfon

to do fo at this hour. The fun feems to have been a great

objedl of veneration, as an emblem of the deity."

With the following extract from fir Richard Hoare's "An-
cient Wiltfhire," we fhall conclude our account of Stone-

henge.

"It may be naturally expedled, that, after quoting the

various defenptions of others refpefting Stonehenge, I

fhould give fome opinions of my own. This 1 (hall do
with diffidence, and lament that the hiflrory of this cele-

brated ' wonder of the well' will moll p'obably ever re-

main unknown. I cannot for a moment Hefitate in declaring

it to be neither Roman, Saxon, nor Danilh. We learn from
the Holy Scriptures, that the earlieli mem trials were of
ftone ; and we find to this day, fingle, double, and triple up-
right Hones, as well a. numerous circles difperfed about our
dominions : we then find fome attempts at architecture in

the cromlech and kiftvaen, in both ot which we lee immenfe
Hones laid incumbent upon other that are upright : whether

thefe gav if the impolls at Stoneh vice

vtrfa, will be a difficult matter to determine : at all events,

I confider Stonehenge of a much more modern date than

Abury, where there are no impoll-,, and no marks of working
on the llones ; but in the former we perceive a regular plan,

a great deal of fymmetry, and great knowledge in mathe-

matics. We know, alfo, that many Hone monument exilt

on the continent, and in that part of it from whence our

ifland probably received its earlieft population, viz- Gall'm-

Celtica.

" The moft remarkabl it] fe monuments, and fuch as

mull excite curiofity in the higheft degree, is litualed in the

hamlet of Carnac, near Vannes and Auray, on the wellern

coall of Bretagnc, and in the department of Morbihan, in

France. M. Cambray, in his ' Mouumens Celti<ju«s,' ha*

given a very del . nimated defenption of this intcreft-

ing relic of antiquity. He tells us, that fome detached Hones

on the hillsandfand-banks announcithe appro 11 rand

theatre, which c. infills of an immenfe number ot rude un-

hewn ftones (amounting to four thoufaud, or more), Handing

in an upright polition, on a Tandy plain, near the fea-coalt.

They are ranged in eleven ftraight lines, winch lu.es are

feparated from each other by a fpace of thirty or thirty-three

feet, and the dillance from one Hone to another varies trom

twelve to fifteen feet. The highell of thefe Hones meafures

twenty*
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twenty-two feet out of ground ; the width varies ; one of

them is twenty-two feet high, twelve feet wide, and fix feet

thick ; and many of them are moveable : thefe ftones pre-

fent the moft lingular afpeft ; they (land alone on an cxten-

five plain, attended only by the fand that fupports them, and

the vault of heaven that furrounds them ; not an infcription

to explain, nor an analogy to inform ; the men whom you

call, the traveller whom you interrogate, gaze at it, and

either turn away their head, or recount follies. They recall

to our memory thofe times which neither our calculation

nor our hiftory can ever attain.

" I have before itated my opinion, that our earlielt inha-

bitants were Celts, who naturally introduced with them
their own buildings, cutloms, rites, and religious ceremo-

nies ; and to them I attribute the erection of Stonehenge,

and the greater part of the fepulchral memorials that itill

continue to render its environs fo truly interefting to the an-

tiquary and hiftorian.

" The general title of Druidical has been given to all thefe

Hone monuments, and fome of my readers may be furprifed

that I have not adopted it. That the Druids exifted in our

ifland at a very early period, and officiated as priefts, there

can be no doubt ; but, as the learned Mr. Bryant, in his My-
thology, obferves, ' under the fanftion of their names, we
fhelter ourfelves whenever we are ignorant and bewildered.'

And Mr. Borlafe, with equal juftnefs, remarks, « that the

work of Stonehenge muft have been that of a great and

powerful nation, not of a limited community of priefts ;

the grandeur of the defign, thediftanceof the materials, the

tedioufnefs with which all fuch maflive works are neceflarily

attended, all (hew that fuch defigns were the fruits of peace

and religion.' "

Befides the works already referred to, the preceding

account has been chiefly derived from the Topographical
Hiftory, &c. of Wiltfhire, in vol. xv. of " The Beauties of

England," by J. Britton, F.S.A. 1814. " The Hiftory

of Ancient Wiltfhire," folio, by fir Richard Hoare, with

numerous plates of Stonehenge, the barrows on Saliibury

plain, and the difcoveries made in opening them, is moft curious

and interefting ; and truly honourable to the liberality and

perfeverance of the worthy baronet, who has fo laudably

employed his time. One of the plates in this volume is

more peculiarly interefting, as difplaying a plan of the

fcite of the temple, the avenue, the fituation, and extent

of the great curfus : alfo a fmaller curfus, with numer-
ous ditches, barrows, and encampments, in the vicinity of

Stonehenge. Comte Alexander de la Borde, in an elegant

work now publifhingin Paris, entitled " Les Monumens de
la France claffc chronologiquement," &c. has given views

and accounts of fome curious Celtic monuments in that

kingdom.

STONEHOUSE. See Plymouth Doci.

STONESHATTER Land, in Agriculture, a term ap-

plied to that fort of land which is conftituted of loofe, re-

duced, mixed, ftony materials, and which is of a light, dry

quality, capable of being wrought at almoft any time. It is

often good turnip land with but little cultivation and ma-
nure. See Soil.

STONI, in Ancient Geography, a people of the Alps, ac-

cording to Strabo, who join to the Lepantii and Triden-

tini. According to Livy, they were fubjugated by the

conful Q. Marcius.

STONINGTON, in Geography, a poft-town and port of

America, in New London county, Conne&icut, 14 miles

E. by S. from New London city, feparated from Rhode
sjland by the E. line of the ftate, fettled ia 1658, and con-

taining fix places of vrorfhip, and 3043 inhabitant!, of whom
nine are flaveB.

Stonington, North, a town of Connecticut, in New Lon-
don county, containing 2524 inhabitants, of whom two are

Oaves.

STONO Inlet, a channel on the coaft of South Caro-
lina, S. of the channel of Charleiton, at the N.E. corner of
John's ifland, which is bounded by Stono river on the weft.

N. lat. 38°4i'. E. long. 8o° 3'.

STONY Creek, a fmall ftream of Upper Canada, which
runs into lake Erie, E. of Sangas creek, having a harbour
for boats.

Stony Hill, fituated in Baltimore county, Maryland,

5 or 6milesN.W. of Whetftone Fort, at the mouth of Balti-

more harbour, and two miles S.E. of Hook's Town.
Stony IJland, an ifland near the E. coaft of Labrador.

N. lat. 53 4'. W. long. 5c 30' AUo, a fmall ifland in

the Spamlh Main. N. lat. 14° 20'. W. long. 82°45'.

Stony Mountains, mountains in the N.W. part of North
America, extending from S. to N. in a N.W. dire&ion, from
N. lat, 48 to 68°. The north part of this range is called

the Mountains of Bright Stones.

Stony Point, a fmall peninfula in Orange county, New
York, projecting from the W. bank of Hudfon's river into

Haverftraw bay, about 40 miles N. of New York city. The
population of Haverftraw in i8to was 1816, including 36
(laves.

Stony River, a river of Weft Florida, which runs into

the gulf of Mexico. N. lat. 29 55'. W. long. 84°i3'.

See alfo Roche.
Stony Stratford. See Stratford.
Stony Lands, in Agriculture, fuch as are full of flints,

pebbles, or fmall fragments of free-ftone. It is found that

lands of this fort, in many places, yield good crops ; and the

general rule is, that in ftiff and cold lands, the ftones fhould

be as carefully picked out as poflible, but in light and dry

grounds they (hould be left. Thefe lands (hould. however,

have the large ftones removed as foon as poflible. See

Clearing of Land.

In fome parts of Suffex, the flinty ftones, in cafes where

they have not been picked off the land, lie fo thick as effec-

tually to cover the ground ; and it is faid to be curious and

interefting to fee how the vegetation flourifhes and gets

through fuch beds of ftones. The common opinion there is,

that if the farmers were to put themfelves to the trouble and

expence of picking them oft the land, the foil would be moft

materially injured ; and that fome, indeed, who have tried

this experiment, are thoroughly convinced of the lofs thereby

fuftained, the land having never fince produced fuch fine

crops of corn as before ; this, however, only applies, it is

thought, to places where the ftones are very numerous and

clofely befet upon the land. See Stone, in Agriculture.

STONYHARD, the name of a plant of the weed kind,

common in arable lands, the corn gromwell.

STOOK, or Stout, the common name of a (hock or hat-

tock of corn or grain fet up in the field. See Hattock.
In fome diftricts, adiftindtion is made in this mode of put-

ting up corn in the field ; the (look or ftouk confiding of

twelve (heaves, while the hattock has only ten.

STOOKING, or Stouking, the operation of fetting up
the (heaves of grain into (hocks, ftouks, or hattocks, in the

field, to guard them from rain. It is fometimes written

Jhocking. It was formerly the pra&ice to fet one flieaf up-

right, with the ears uppermoft ; and round that to place a

circle of many other (heaves, in the fame dire&ion, inclining

on the firft fheaf ; then to lay an horizontal circle of (heaves,

with all the ears in the centre, and cover thofe eari with a
loofe
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foofe (heave or two. And thus placed, they arc faid to be

vrell protect i'd from all wet. But a better mode is that

which is praftiled in Yorklhire, as defcribed by the Rev.

Mr. Comber ; ten fheavei are diipofed in two row*, each

row leaning againll the other ; then two (heavea are opened

at the ear-end-, and flipped on the top, fo as to meet at the

centre with their tails, and to dope downwards. In this

mode the air has a free courfe, whether it bears againft one

or other end of the (look, or even againll either fide of it.

Thus, two weighty (heaves ail >rd a good cover, and con-

tinue lo, being hardly to be blown on by any wind, if care-

fully laid on : at lead not to be blown away but fo as foon

to be replaced. And the (loping pofition of thecap-lheavcs

neither expofes them to receive diredlly, nor to retain or

tranfmit the rain to the corn below, but to throw it off,

efpecially as the tails of the (heave?, in which the draw is

thickell and llrongcfl, receive the moll rain, which can do
them little or no harm, and efpecially if they be thrull

clofely together. See Harvesting and Hattck k.

STOOL, Alvi'n, in Medians. A thing is faid to be
voided by (tool, when it is difcharged by the anus, or fun-

dament. In the Philofophical Tranfadtions, we have in-

stances of lick perfons voiding factitious Hones, balls, &c.

by (lool. See Alms and DEJECTION.
Stools, Blosdy, in Medicine. The (pirit of vitriol, mixed

with the patient's drink, has often been found beneficial in

cures of bloody ilools. Sec Dysentery and Flux.
Stools, Retention of thejirjl, in infants. See Infant.
Stool, in Mining, is ufed when the miners leave digging

deeper, and work in the ends forward. The end before

them is called the (lool.

Stools, in Ship-Building, pieces of plank bolted to the

quarters, for the purpofe of forming and erecting the quar-

ter-galleries, and fometimes to the (hip's (ides abaft the mads
for the backftays. Alfo ornamented blocks of wood for

the poops and top-lanthorns to (land on.

Stool, Clicking. See Cucking.
Stool, in Agriculture, a term ufed provincially to fignify,

to ramify or tiller, as grain.

Stools, in Gardening, fuch headed-down young trees

and (hrubs in the nurfery-ground, or other places, as are

appropriated for the production of an annual (upply of

lower (hoots or branches near the ground, properly lituated

for layering. See LAYING.
Stools, Hop, in Rural Economy, the fmall contrivances

of this kind which are made ufe of in hop-ground?, in pick-

ing the produce from off the binds, in fome dillrict-. They
are thought ufelefs and improper in fome hop plantations in

different diftrnfts, and of courfe never employed ; but in

others they are (till continued, and fuppofed to be of con-

(iderablc utility and benefit in the execution of the above
(ort of work.

STOOMING of Wine, a term ufed to fignify the put-

ting of bags of herbs or other ingredients into it to pre-

vent fermentation.

STOOP, in Commerce, a liquid meafure in Holland and
Flanders. See Tab. XXXII. under Measures.

Stoop, in Rural Economy, a poft fixed in the earth, as a

gate-pod, &c. and many other forts.

STOOPING, in Falconry, is when a hawk, being upon
her wings at the height of her pitch, bends down violently

to take the fowl.

STOOR, in Rural Economy, a term fignifying to rife up
in clouds, as fmoke, dud, fallen lime, and fome other

matters.

STOOREN, \aGeography, a town of Norway, in the pro-

vince of Drontheira
; 36 miles S.W. of Drontheim.

STOOTER, in Coinage, a fmall Dutch lilvcr coin, valued

at zi, it i vera.

STOP, in the Manege, is a paufc, or difcontinuation of
going. In order to Hop a horfe, the rider (hould, in the
iirll place, quicken him a little, and at the indant when
he begin to go taller than the ufual cadence, or time of his

pace, bring-to the calves of his legs, to animate the horfe,

and to make him bend and play his haunches ; then flinging

1 is Ihoulders backwards, hold the bridle more and more
tight, till the Ikop is made; then vigoroufly extend the

ham?, and red upon the Itirrups to make him form the

times or motions of his Hop, in falcading with his haunches
three Or tour times. You (hould not form the Hops of
your horfe fliort and precipitate, led you fpoil his hams and
mouth. After Hopping, a horle (hould be made to make
two or three corsets.

With a raw and young horfe very few dops (hould be
made ; and when they are made, they (hould be performed
by degrees, very gently, and not all at once; becaufe nothing
fo much drains and weak) ns the hocks of a lliff and aukward
horfe as a fudden and rude Hop. It is an univerfally agreed
point, that nothing (hews lo much the vigour and obedience
of a horfe, as his making a beautiful and firm (top at the
end of a fwift and violent career. The facility of Hopping,
however, depends upon the natural aptnefs and content of
the horfe, and alfo upon his form and the proportions which
the different parts of his body bear to each other. The merit

of a Hop mull, therefore, be cllimated by the drength and
temper of the horfe, by the (tcadinefs of his head and neck,
and the condition of his mouth and haunches. If your
horfe has not readily obeyed in making his Hop, make him
go backwards, by way of punithing his fault. If 111 Hop-
ping he tofles up his nofe, or forces the hand, keep your
bridle-hand low and firm, and your reins quite equal ; give

him no liberty, prefs upon his neck with your right hand,

till he has brought down his nofe, and then immediately
give him all his bridle : this is the fureft method to bring

him into the hand. To compel a horfe to Hop upon his

haunches, nothing is fo efficacious as a little (loping ground

:

neverthelefs you mull examine, pievioufly to this kind of
exercife, it his feet, reins, (houlders, and legs, are able to

bear it ; for otherwife your horfe would foon be ipoiled.

In this cafe the rider (hould put the llrefs of hi aids rather

in his thighs and knees than in the Itirrups. One of the

moll trying lellons to which a horte can be put i? to Hop
him, and make him go backwards up hill; and tnerefore, on
thefe occafions, you mutt cafe the fore-parts of the horfe as

much as poflible, and throw your whole weight upon the

hinder. As there are fome horfes which, from weaknefs in

their make, can never be brought to form a jull and beauti-

ful Hop, there are others which are apt to Hop too fuddenly

and (hort upon their Ihoulders, though otherwife too much
raifed before and too light. Thefe employ all their powers
in order to Hop all at once: thefe horfes Hiould never be
made to go backward ; but, on the contrary, (hould be
Hopped (lowly and by degrees, that they may be embol-

dened ; but they (hould never be forced or kept in too great

a degree of fubjection. The leflbn of making a horle to (lop

upon his haunches is admirable, if it be practifed with

horfes which have been fuppled and prepared ; but it (hould

never be ufed to colt;; or raw horfe:-, wiiofe joints are Hid.

The moll certain method, lays Mr. Berenger, to unite and
allemble together the Hreugth of a horfe, in order to give

him a good mouth, to fix and place his head, as well as to

regulate his (houlders, to make him light in the hand, and

capable of performing all forts of airs, depends entirely

upon the perfection and exactnefs of the Hop. The qualities

above
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above enumerated are effential to the flop, and the flop muft

be confidered as the effecl, and not as the caufe of thefe

good qualities. Berenger's Hill, and Art of Horfeman-

fhip, vol. ii.; chap. y.

The oppofite term to flop is parting. In former times,

the flop of a horfe was called parade. See Nail.

STOP, Half a, is a ftop not finifhed by a pefade ; fo that

the horfe, after falcading three or four times upon the

haunches, relumes and continues his gallop, without making

pefades or corvets ; which fee.

Stop, at Sea, a word ufed by him that holds the half-

minute glafs, in heaving the log; for immediately when the

glafs is out, he calls [flop to them that let run the line.

See Stopping.
Stop, in the Practice of Rigging, is a temporary feizing.

When ufed to (lop worming, it is fnaked. This is a name
given to feveral turns of fpun-yarn taken round the end of

a rope, fimilar to a feizing, to fallen it to another rope. —
Alfo, a projection left on the upper part of top-gallant

mails, &c. to prevent the rigging from Hiding down.

Stop, Saturday. See Saturday.
Stop is a floating beam, ufed to Hop and detain barges

jit the toll-houfes, when neceffary, and during the night.

STOP-Gates are fimilar to Safety-gates ; but they require to

be lifted up, inftead of afting of themfelves.

Srop-P/anhs are planks put into a groove, and ferving

the fame purpofe with itop-gates.

STOPCOCKS, in Hydraulics, are appendages to pipes

eonftrufted for the conveyance of fluids ; and thefe, as well

as valves, differ in their form and conftruftion according to

their various fituations and ufes. Stopcocks ufually confift

of a cylindrical or conical part, perforated in a particular

direction, and capable of being turned in a focket formed in

the pipe, fo as to open or (hut the paflage of the fluid, and

fomefimes to form a communication with either of two or

more veffels at pleafure. A valve is employed where the fluid

is allowed to pals in one direction only, and not to return.

See Valve.
STOPE, or Step, in Mining. When a fumph or pit is

funk down in a lode, they break and work it away in

Hairs or fteps, which method of working is called floping

;

and the height or ftep which each man breaks, is called a

fiope.

STOPIN, a term in ufe at the military laboratory, de-

rived from the French word ejloupin, and fignifying a wad,

lump, clew or hard of hemp, tow, rope-yarn, &c.
STOPPAROLA, in Ornithology, the name of a bird of

the lark kind, defcribed by Aldrovandus, and fuppofed by
Mr. Ray to be the fame with the fpipoletta, or the tordino of

the Venetians ; but the mufcicapa grifola of Linnaeus. See

ThY-catcher.

STOPPEL, in Geography, a town of Flanders; 5 miles

N.W. of Hulll.

STOPPERS, in a Ship, certain fhort pieces of rope,

which are ufually knotted at one or both ends, according to

the purpofe for which they are defigned. They are either

ufed to fufpend any heavy body, or to retain a cable,

fbroud, &c. in a fixed pofition. Thus, the anchors, when
firft hoifled up from the ground, are hung to the cat-head,

by a ftopper, called " anchor-Hopper," attached to the latter,

which pafling through the anchor-ring, is afterwards fattened

to the timber-head ; and the fame rope ferves to faffen it on

the bow at fea ; or to fufpend it by the ring which is to

be funk from the fhip to the bottom. The Hoppers of the

cable have a large knot and a laniard at one end, and are

faffened to a ring-bolt in the deck by the other. They
are attached to the cable by the laniard, which is faftened

fecurely round both by feveral turns paffed behind the knot,
or1 about the neck of the Hopper ; by which means, the

cable is rellrained from running out of the fhip, when fhe

rides at anchor.

Thofe that are ufed to check the cable are called " bitt-

ffoppers;" and the latter are denominated " deck-ftoppers."
" Dog-Hoppers" are ufed as additional fecurities when the
fhip is riding in heavy gales, or bringing up a (hip with
much Hern-way, to prevent the cable from fnapping at the

bitts, and to eafe the deck-Hoppers. " Wing-Hoppers" arc

ufed for the fame purpofe as dog-Hoppers.

The Hoppers of the fhrouds, called " fhroud-Hoppers,"
have a knot and a laniard at each end. They are only ufed

when the fhrouds are cut afunder in battle, or difabled by
tempeHuous weather ; at which time they are lafhed, in the

fame manner as thofe of the cables, to the feparated parts

of the fhroud, which are thereby reunited, fo as to be fit

for immediate fervice. This, however, is only a temporary
expedient.

" Fore-tack" and " fheet-floppers" are ufed for fecuring

the tacks and (heets, till belayed. Falconer.

Stopper-5o//j, in Ship-Building, large ring-bolts driven

through the deck and beams, before the main hatchway, for

the Hoppers to be attached to. They are carefully clenched

on iron plates beneath.

STOPPING, in Grammar. See Point and Punctu-
ation.

Stopping, among Horfts, the praftice of rilling the hollow

of a horfe's foot with poultice, cow-dung, or any other moid
application. It has the effeft of foftening the fole, and, on
fome occafions, may be advantageous, though it is frequently

mifapplied, and of courfe does injury. It is not unfre-

quently employed for the feet of team-horfes, efpecially

thofe of the plough kind, as travelling fo much amidit the

mould renders them hard, brittle, and uneafy.

Stopping a Leak, at Sea. See Leak.
St©pping a Ship- When a fhip comes to an anchor, and

the cable is veered out by degrees till the (hip is found to

ride well, and then Hopped, it is calledflopping thefhip.

Stoppings- Up, in Ship-Building, the poppets, timber, &c.

ufed to fill up the vacancy between the upper fide of the

bilgeways and the (hip's bottom, for fupporting her when
launching.

STOPS, in Grammar. See Point.

Stops of an Organ. See Organ.
Stops, or Stoups, in Rural Economy, a term provincially

applied to fmall well-buckets, and thofe of fome other

kinds.

STOR, in Geography, a lake of Sweden, in the province

of Geltricia; 6 miles S.W. of Geffle. — Alfo, a lake of

Norway, in the province of Aggerhuus ; 40 miles N.E. of

ChriHiania.— Alfo, a river of Mecklenburg, which runs

from lake Schwerin to the Elde.

STORA, a town of Sweden, in the government of

Wafa ; 20 miles S.E. of Chriflianffad.

Stora. See Sgigata.
STORAX-Tree, in Botany. See Styrax,
Storax, Officinal, in the Materia Medica, is the refinous

drug, obtained in perfection only from thofe trees that

grow in Afiatic Turkey, which iffues in a fluid Hate from

incifions made in the bark of the trunk, or branches, of the

Horax-tree. It is brought from Turkey, but is fo adul-

terated, that it is very difficult to meet with any that is

pure. It has a moH pleafing fragrant odour, and is called

flyrax calamita, becaufe it is faid to be tranfported in hollow

canes ; or, according to others, becaufe it exudated from

the tender twigs and young (hoots of the tree, and coated

them
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them over, fo as to refemble a reed or other hollow cylindric

body drawn Over the twii^s. Two kinds of this rclin have

been commonly didinguilhed in the (hops •, vi-z. the pure

and tin* common floras : the lirlt, or pure, is ufually obtained

in irregular compact niaflcs, tree from impurities, oi a yel-

lowifh or reddifh-brown appearance) and interfperfed with

wliitilh tears,
I

like gum ammoniac or benzoin :

it is extremely fragrant, and upon the application of heat

readily melts. This lias been called " llorax in the lump,"
" red ttorax," and the feparate tears, " llorax in the tear."

The common llorax is found in large malles, very light, and

bears no kind ot external refemblancc to the former llorax,

a- it feems to be almoil wholly compoLd of dirty f.iw-dulf,

merely caked together by the refinous matter; and though
much lefs efteemed than the pure kinds of ltorax, yet when
freed from the woody part, it is faid to pollefs more fra-

grance, and to be fupenor to the other kind. Rectified

ipint, the common menftruum of refine, readily dillolvcs the

llorax, which may be infpillatcd to a lolid confidence in the

manner directed for the " ttyracis punlicatio" in the Lon-
don Pharmacopeia, without lullaining any confiderable lofs

of its fenfible qualities.

Common florax, infufed in water, imparts to the men-
ftruum a good yellow colour, forae lhare of its fmell, and a

llight balfamic tafle. It gives a confiderable impregnation

t.> water by didillation, and ilrongly diffufes its fragrance

when heated, though it fcareely yields any ellential oil.

The fpirituous folution, gently ditlilled off from the filtered

reddifh liquor, brings over with it verv little of the fragrance

of the llorax ; and the remaining infufion is more fragrant

than the fineft llorax in the tear, which Dr. Lewis met with.

The pure refin dillilled without addition yields, along with

an empyreumatic oil, a portion of fulinc matter, iimilar to

the flowers of benzoin ; and Dr. Lewis fays, that he has

alfo fometimes extracted from it, a fubftancc of the fame

nature by coction in water.

Among fome of the ancients, llorax was a familiar re-

medy as a refolvent, and particularly ufed in catarrhal com-
plaints, coughs, allhmas, menftrual obftruftions, Sec. ; and
from its affinity to the balfams, it was alfo prefcribed in

ulcerations of the lungs, and other dates of pulmonary
confumption. And our Pharmacopeias formerly directed

the " piluhe e ftyrace" (fee Storax Pills) ; but this odori-

ferous drug has now no place in any of the officinal com-
pounds ; and though it be a medicine which might feem

to promife fome efficacy in nervous debilities, yet it i;

almoil totally difregarded by mndei n practitioners. Lewis's

Mat. Med. Woodville's Med. Bot.

StORAX, Liquid, is a refinous juice, obtained from a large

tree, with leaves like thofe of the maple, called by Ray
flyrax aceris folio, by Linnasus liquidambar flyracipua, a

native of Virginia and Mexico, and lately naturalized to our
own climate. The juice called liquidambar, is faid to

exude from incifions made in the trunk of this tree, and the

liquid llorax to be obtained by boiling the bark or branches

in water. See LlQUIDAMBAR.
Two forts of liquid dorax are didinguiflied by authors :

one, the purer part of the refinous matter that rifes to the

furface in boiling, feparated by a drainer, of the confid-

ence of honey, tenacious like turpentine, of a reddifh or

afh-brown colour, moderately tranfparent, of an acrid

unctuous tade, and a fragrant fmell, relembling that of the

folid dorax, but fomewhat difagreeabk- ; the other, the

more impure part, which remains on the drainer, untranf-

parent, in fmell and talle much weaker, and containing a

confiderable portion of the fubdance of the bark. That
which is commonly met with in the Ihops under this name,

Vol. XXX IV.

is of a weak fmell and a grey colour, and is fuppoted to be
an artificial compofition. Liquid dorax has been chiefly

ufed in external applications. Among us, it is at prefeoi

almoil wholly in difufc. Lewis's Mat Med.
Storax, White, See Balfamum Peruvianum, under

X \l.

STORCICA, in Geography, a town of Poland, in the

palatinate of Kiev ; 24 miles S.S.W. of Bialacei kiev.

STORCK, Anthony, in Biography, a medical profeflbi

of confiderable note at Vienna, fucceeded the celebrated Van
Swieten in the office of prefident and director of the faculty

of medicine in the univerfity of that metropolis and was alfo

honoured with the appointment of principal confulting

phyfician to the emprefs Maria Therefa. He diftinguilhed

himfelf chiefly by a long and affidiious courfeof experiments
relative to the operation of various narcotic vegetables, and
to the bell mode of preparing and adminiliering them.
The vegetables • I which he has treated in various tracts,

are the hemlock, henbane, ltramonium, aconite, meadow-
faflron, and pullatilla nigricans : and although he was dif-

pofed to over-rate the efficacy of fome of thefe fubdances,

and has afcribed to them virtues which fubfequent experience

has not always confirmed, he had the merit of calling the
attention of the medical world to a clafs of active remedies,

which, under proper management, arc productive of much
benefit, and conditute a valuable addition to the Materia
Medica. Between the years 1760 and 1 77 1, his various

tracts upon thefe fubjects were printed at Vienna, and they

have fubfequently undergone fevcral editions and trans-

lations in other countries. He was alfo author of a collec-

tion of cafes which occurred under his obfervation in the

hofpital at Vienna, entitled " Annus Medicus, quo filluntur

Obfervationes circa Morbos acutos et chronicos," 1 759 ;

of which he publiflied an " Annus Secundus" in 1 76 1.

This work was afterwards continued by his fuccellor, Dr.
Colin. In 177), 'le publiflied a volume, entitled " In-

llituta Facultatis Medica; Vindobonenfis." Eloy Diet,
Hilt.de la Med.
STORDALEN, in Geography, a town of Norway

;

28 miles N.E. of Drontheim.

STORE, a town of America, in North Carolina; 50
miles W. of Exeter.

Stoke. Bill of Stores. See Bill.

Storks, Naval. See Naval.
Stoke-Houfe, in sfgricu/ture, that fort of houfe or build-

ing which is condructed for the purpafe of ftoring up
and preferving fome fort of farm produce, which mould
be condructed fuitably to the particular kinds of products

they are to contain, and to the ufes to which they arc to

be applied.

Houfes of this kind are fometimes alfo employed for ftor-

ing and laying up different forts of fmall tools and imple-

ments, and many other things which are necellary in farming,

in order to keep them fafe and dry.

They are feldom ufed for any fort of grain, efpecially for

any length of time, as that requires a particular fort of

building. See Granary.
The ilore-hotifes of a fortrefs are condructed for the

prefervation of all kinds of artillery and ammunition ; thofe

of a dock-yard, or of a maritime town, for cables, am h -,

timber, and other ncccMarics, to repair and lurnifh fhip3.

And they are of different forms and fizea, according to tha

purpofes for which they are intended.

SroRL-Room, in Rural Economy, a room or place in a

houfe or other building, for doring up different forts of

farm articles. Thefe rooms fhould be as dry as poflible,

and perfectly fecure from vermin. An upper floor is the

Nn bed
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bed for the firft purpofe ; but for the latter, vaults or

cellars under ground are the molt iuitable.

Store- Room, iu a Ship, an apartment or place of referve,

of which there are feveral, to contain the provifions or

ilores of a (hip, together with thofe of her officers, during

a fea-voyage.

Stoke- Keeper, an officer in the royal dock-yards, who is

inverted with the charge of the principal naval ltores ; as the

fails, anchors, cordage, &c.

Store- Majler, in Agriculture, a term applied to that

kind of farmer who is, in a great meafure, in the live-ftock

kind of farming in fume way or other, as either by
means of (heep, neat cattle, or fome other fort of domeftic

animals.

SroRE-Ship. See Store-Smp.

STOREA, among the Romans, a kind of bafket made
of ropes or ruflies, for gathering flowers or garden-fruits.

Storea was likewife a kind of defence, made of large

cables fafhioned into a fort of netting ; which was fo

ftrong, that no weapon, though thrown out of an engine,

Could penetrate it.

STORGE, Tioffn, a Greek term, frequently ufed by
naturalifts to fignify that parental inflinft, or natural affec-

tion, which animals bear toward their young.

The florge is an admirable principle implanted by the

all-wife Creator throughout the animal world, for the pre-

fervation of it ; and is governed by fuch rules as make
it bell contribute therto. By means of this, with what
care and alacrity do animals nurfe their young ? and what
dangers will they brave for their fecurity ? even the moll

timorous creatures, which at other times fly the face of

men, dogs, &c. will, for the fake of their young, expofe

themfelves. Thus hens, inltead of flying from, will affault

fuch as meddle with their brood ; and partridges, before

their young can fly, will frequently drop down before the

dogs, firft at lefs then at greater diftances, to dodge and
draw them off from purfuing their young.

With what concern do others lead about their young
in places of fafety ? and fome even admit them for

fheltej: into their bodies. Thus the opoffum, Dr. Tyfon
obferves, has a curious bag on purpofe for fecuring and
carrying about her young. The fame author adds, from
Oppian, that the dog-fifh, upon any ftorm or danger, re-

ceives her young into her belly, which comes out again

when the fright is over. And it is faid that the fquatina

and glaucus do the like.

With what tendernefs do others feek and prepare the

food for their young, teach them to fuck, cherifh, or lull

them to reft, &c. like fo many nurfes, deputed by the

Creator to take care of his creatures ? and ftill in proportion,

as they grow up, and become fit to look to themfelves, this

ftorge abates ; and at length, when no longer needed, be-

comes extinft. Mr. Ray obferves, that young doves are

fed with meat firft eat by the dam, and fodden awhile in her

prolobe. And Clufius obferves, that the old female Ethio-
pian takes no food but from the male, after this manner.

The returns made by the young to the parent animal,

when grown old, are not lefs confiderable. Pliny fays of
rats, that they nourifh their aged parents with eminent
piety.

St. Ambrofe, and after him Olaus Magnus, obferve of
the crane, that when the parents, through old age, are

bereft of their feathers, and left half naked, their offspring

ftand around them, and cherifh them with their own feathers
;

that they feek food for them ; and when nature, as it often

happens, repairs their decays, and reftores them to ftrength

again, they take them up, by turns, on their wings, and
11

habituate their unpractifed limbs to their ancient art of
flying. See Instinct.
STORHAMNEN, in Geography, a fmall ifland on the

W. fide of the gulf of Bothnia. N. lat. 6i° 32'. E. long.
>7° '3'-

STORHOLMEN, a fmall ifland on the W. fide of the
gulf of Bothnia. N. lat. 62 33'. E. long. 1

7

42'.

STORING Subjlances of the Corn, Fruit, and other
Kinds, in Agriculture and Gardening, the means of advan-
tageoufly and properly laying them up and fecuring them
for future ufe.

In the floringof grain, as there is a conftant decreafe and
lofs in the weight of the corn from the moment of its

being laid up, to that in which it is difpofed of, (though
this is confiderably more at firft than afterwards,) it is

obvioufly a pra&icethat fhould be carried to as little extent
as poflible in all cafes. The common lofs in this way has
been found to be from one-feventh to one-tenth of the
whole in different forts of corn, according to circumflances,
and the length of time it has been ftored up.

The ftoring of all articles of this kind fhould always be
performed at dry times, and in dry well-aired places, and
not laid in too large quantities together, but fo as that they
may be capable of being readily turned over, and have
new furfaces frequently expofed to the action of the atmo-
fphere. Corn is often not only injured, but rendered im-
proper for ftoring up, by being fuffered to remain too long
on moift damp floors, in barns and other places.

The ftoring of fruits, vegetables, and roots, has been per-
formed in various ways, which are well known already ;

but lately fome better modes have been fuggefted for this

purpofe.

For apples and pears, it has been ftated in the " Memoirs
of the Caledonian Horticultural Society," that after

they have been carefully gathered from the trees, and laid

in heaps covered with clean cloths or mats for fweating,
which is effefted in three or four days, they remaining for

that length of time afterwards, they are to be wiped
feparately with clean cloths ; when fome glazed earthen
jars are to be provided with tops and covers, and likewife

a quantity of pure pit-fand, which is qui'.e free from any
mixture. This is to be thoroughly dried upon a flue.

Then put a layer of this fand an inch thick on the bottoms
of the jars ; above this a layer of fruit, a quarter of an
inch free of each other ; covering the whole with fand to
the depth of an inch ; then a fecond courfe of fruit is to be
laid in, and again covered with an inch of the fand, proceed-
ing in the fame way until the whole be finifhed and com-
pleted. An inch and a half in depth of fand may be laid

over the lafl or uppermoft layer of fruit ; when the jars are

to be clofed and placed in fome dry fituation, as cool as

poffible, but entirely out of the way of froft.

The ufual time at which each kind of fuch fruits fhould

be ready and fit for the table being known, the jars con-
taining fuch fruit may, it is faid, be examined, by turninp-

out the fand and fruit together cautioufly into a fieve.

The ripe fruit may then be laid upon the (helves of the
fruit-room for ufe, and the unripe be carefully replaced in

the jars as before, but with frefh dry fand.

Some kinds of apples managed in this way, will, it i»

faid, keep a great while, as till July ; and pears until

April, and in fome forts till June. It is not improbable
but that many other forts of fruit might be ftored and pre-

ferved in fomewhat the fame way.
Vegetables of the cauliflower kind have been ftored

and kept well through a great part of the winter, it is

faid, in the fame work, by putting them, when in full head,
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on a dry day, into pit? about eighteen inches in depth,

and much the fame breadth, in a perfedtv dry foil, with

the llalks and leaves to them, the latter being carefully

doubled over and lapped round the heads, inftead of hang-

ing them up in fheds or other places, as is the ufual pra&icc

in preferring them. In performing the work, it is begun

at one end of the pits, laying the heads in with the root-

italks uppermolt, fo as that the former may incline down-
wards, the roots of the one layer covering the tops or

heads of the other, until the whole is completed. The pits

are then to be clofely covered up with the earth into a fort

of ridge, and beaten quite fmooth with the back of the

fpade, in order that the rainwater may be fully thrown off.

Fine cauliflowers have been thus ftored and kept for the

occafional fupply of the tabic until the middle of the fol-

lowing January.

For ftoring and preferving different kinds of roots for

common fummer ufe, until the coming in or return of the

natural crops, the following method has likewife been

propofed. As the ice in ice-houfes has commonly fub-

fided fome feet, as four, five, or more, by the beginning of

the fpring, it is propofed to depofit in the rooms or va-

cancies fo left empty, the roots that are to be preferved.

As foon as any openings in the places have been well

fluffed with draw, and the furfaces of the ice covered with

the fort of material, cafe-boxes, dry ware, calks, bafkets,

or any other fuch veflels, are to be placed upon it, which

are then to be filled with the roots, fuch as turnips, carrots,

beets, celery, potatoes in particular, and fome others.

In cafes where there are not ice-houfes, vegetation may
be greatly retarded, and the roots preferved by ftoring them
in deep vaulted cellars, caves, coal-pits, mines, or in any

place feated deep in the earth.

Potatoes have alfo been well ftored and preferved, it is

faid, by earthing them in fmall parcels, as about two bolls

each, heaped up, and covered in the ufual way with draw
and earth ; which are turned over into other pits in the

early fpring, firft rubbing off all the Iprouts or (hoots, and

having the roots well watered in fmall quantities as they

are put into the other pits the whole earthy covering

being alfo well watered and beaten together at the time

with the back part of the fpade. This covering is to be

made to the thicknefs of about two feet. The fame

practice or procefs is to be repeated every time the

potatoes are turned over, which fhould be about once in

three weeks, as the (late of the weather may be. And
where the pits or heaps are not in the (hade, it is fometimes

proper, when the feafon is very hot, to cover them with mats

fupported on fticks, fo as to permit a free current of air

between the mats and the heaps.

In this way, it is Hated that thefe roots have been pre-

ferved quite plump and entire in the tafte until the end of

September, or till the fucceeding crop becomes perfectly

ripe, fo as to be ufed without lofs, as that muft always be

the cafe where the roots are largely employed before they

are in a ftate of mature growth. It is afferted, too, that in

this manner potatoes are even capable of recovering in

plumpnefs and talle, where they have been fuffered, by im-

proper expofure to air or heat, to become deficient in thefe

qualities.

STORK, ClCONIA, in Ornithology, a family of the Ardta

or Heron clafs. See Heron.
Nataralifts have been much puzzled in affigning the winter

abode of dorks. Many authors have fuppofed that they

go to the Nile at this feafon in quell of food ; to which

purpofe Dr. Shaw obferves, that in the middle of April he

law three flights of thefe birds, each of which took up

more than three hours in palling by him, extending ltfelt

more than half a mile in breadth. Thefe, he fays, i

1 aving Egypt, where the canals and the ponds that are

annually left by the Nile were become dry, and directing

themfclves towards the north-caft. He adds, that
I

return again a little after the autumnal equinox, when the

waters of the Nile returning within the banks, leave th^

country in a fit Hate to fupply them with nourishment.

But M. Klein controverts the opinion, that dorks vifi!

Egypt in the winter in fearch of food; obferving, that it

this were the cafe, they would not go in the winter, and
remain till April, but in the fummer ; for the inundation

of the Nile begins towards the end of April, and about the

month of September the waters diminilh, and about the

7th or 8th of Oftober quite retire into their channel, fo

that in the winter this river is extremely fmall ; and he

apprehends that they take up their winter-quarters under

water.

It is obferved of the ftorks, fays Dr. Shaw, that for the

fpace of about a fortnight before they pafs from one coun-
try into another, they conllantly refort together from all

the circumjacent parts hi a certain plain, and there forming

thcmfelves every day into a dou-nuanne (according to the

phrafe of the people), are faid to determine the exaft time

of their departure, and the places of their future abodes.

See Jer. chap. viii. ver. 7.

The ilork is held in the higheft elleem and veneration

among the Mahometans, with whom it is no lefs facred than

the ibis was among the Egyptians ; and no lefs profane

would that perfon be deemed, who attempted to kill or

moled it. The regard paid to thefe birds, Dr. Shaw fug-

gells, may probably have arifen, not fo much from the

fervice they perform to a moid fenny country, in clearing

it of ufelefs reptiles and infefts, as from the folemn gefti-

culations they are obferved to make as often as they red

upon the ground, or return to their nells. Shaw's Travels,

p. 428, fol.

STORKAGAT, in Geography, a town of Sweden, in

Well Bothnia ; 25 miles S. of Pitea.

STORKO, a fmall ifland on the E. fide of the gulf of

Bothnia. N. lat. 63 52'. E. long. 22 39'.—Alfo, an

ifland in the Baltic, near the S. coaS of Sweden. N. lat.

56 5'. E. long. 1

5

34'.

STORKOW, a town of Brandenburg, in the Ucker
Mark ; 26 miles W.S.W. of Francfort on the Oder. N.
lat. 52 15'. E. long. 14 J5'.

STORKYRO, a town of Sweden, in the government

of Wafa ; 17 miles E. of Wafa.

STORM, in the Military Art. See Assault.
Storm, in Rural Economy, a term fignifying a fall of

fnow, hail, &c. which is injurious either to animals or

plants.

In fome dillrifts, dorms of thefe kinds are very prevalent,

and highly hurtful in different ways. In the fheep farms

in the northern parts of the ifland, dorms are often ex-

tremely hurtful and deftruftive to the fheep. They are the

mod fatal to thefe animals, it is faid, when the froft is

keen, the wind drong, and the fnow light and mobile ; as

then the defencclefs flocks move before the blall, into fome

hollow part or place, where they find a little relief from the

piercing Ilorm, but are foon covered up deep with drifted

fnow ; and when long confined underneath it, many of them

perifh, and thofe which furvive are often much reduced in

condition, and fometimes have lolt part of their wool.

And fhould this place of retreat be near a rivulet, as often

happens, and a fudden thaw come on, the melted fnow

brings down a torrent of water on them, and they all perifh.

N n 2 Smooth
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Smooth green hills, that are deftittite of rocks, woods, or

other flielter, are, it is thought, the mod in danger for the

fheep on them, from the drifting fnow. The flieep, in

tliefe cafes, are to be collected, and kept moving, in order

to prevent their being benumbed with the cold, and over-

blown by the drifting fnow. Stone bields are alfo uleful

;

but the true and effectual flickers are, it is faid, planta-

tions of foreft trees, to which the (heep naturally fly on the

approach of dorms. See Siif.ep.

Stokm Bay, in Geography, a bay on the fouth codl of

New Holland, between South Cape and Tafman's Head.

Stokm Cape, is the northern limit of the mouth of Bay

Verte, and forms the fouth-ealt corner of the province of

New Bninfwick.

STORM-.FW, or Storm-Finch, in Ornithology. See Pro-

cellakia Pelagka.

STORMAR, or Storm aria, in Geography, a diftridl

of the duchy of Holftein, of which Hamburgh is the

capital. The Stoer, whence it derives its name, confined

this dillrift on the north, and feparated it from Ditmarfia:

the Suala, Trave, and Bi'la, determined the red of its

extent. It was formerly almoft one (limy marfh. The wet

and low fituation of Stormaria and Ditmarfia exactly corre-

fponds with the Roman account of the Saxons living in

inacceflible marlhes. Stormaria is fomewhat quadrangular,

and its fides may be eflimated at 33 miles. Adam Bremen

derives the name from Jlorm, a metaphor expreffive of the

feditions of its inhabitants ; but Stoer, the river, and Marfi,

the refidents in marfhes, feem to compofe a jufter etymo-

logy. Adam diilinguifhes the Stormarii by the epithet

" nobiliores." Their banner, in ancient times, was a white

fwan with a golden collar. Hamburgh, their metropolis,

had been, before the eleventh century, " viris et armis

potens ;" but in Adam's time it was " in folitudinem re-

daCta." Stormaria was one of the three dillriCts which

anciently divided Nordalbirgia, or Eald-Saexen ; Ditmarfia

and Holfatia being the two other dillridts. Thefe were

the countries in which our Saxon anceftors refided, when
the Roman geographer (Ptolemy) firft noticed them ; and

from thefe they fpread terror throughout Europe, when
their attention became directed to maritime depredations.

STORMONT, a diflrict of Scotland, in Perthfhire, on

the left fide of the Tay. Dunkeld is the chief town.

Stormont, a county of Upper Canada, bounded eaft

by the county of Glengary, fouth by the river St. Law-
rence, the weft; boundary of the townfhip of Olnabruck,

and weft, by the late townfhip of Williamfburgh, running

N. 24 1 1' W., until it interfects the Ottawa or Grand river

;

thence deicending that river, until it meets the north-weft

boundary of the county of Glengary. The county of

Stormont comprehends all the iflands in the river St. Law-
rence near it, and the greater part of the county lies

fronting the St. Lawrence.
STORNA, in Ancient Geography, a town of India, on

the other fide of the Ganges, belonging to the people called

Tangani, according to Ptolemy.

STORNARA, La, in Geography, a town of Capi-

tanata ; 9 miles N.E. of Afcoli.

STORNAWAY, a parochial town on the eaftern fide

of the ifle of Lewis, and (hire of Rofs, Scotland. It con-

tains a good and well-frequented harbour. The parifh is

of great extent, and ftretches about ten miles north-eaft,

along the north fide of an arm of the lea, called the Broad
Bay. In this, (hips of large burthen have good anchorage,

and can ride with fafety, as no heavy fea can come into it.

The town of Stornaway is fituated at the extremity of loch

Stornaway ; and, from a fmall origin, has of late attained

S T O
confiderable fize and opulence, by the patriotic exertions of
lord Seaforth. The principal employment of the in-

habitants of Stornaway is the profecution of the white and
herring lilheries. It is a port of the cuitoms, and has a
poll-office, and regular packet, which fails weekly with
the mail and pailengers. The houles of the town are gene-
rally well built, and, in 1811, amounted to 698, with

3500 inhabitants. Here are a neat and commodious cuilom-
houfe, a town-houfe, afl'embly-room, and a church, alfo two
free-fchools, and one riflituted and patronifed by lady Sea-
forth, lor the introduction and promotion of the fpinning

of yarn in the ifiand of Lewis. In Stornaway is alfo

fituated Seaforth Lodge, the reiidence of lord Seaforth,

baron Mackenzie of Kintail, and lord lieutenant of the
fhire.—Carlifle's Dictionary of Scotland, vol. ii. Beauties
of Scotland, vol. v.

STORO, a fmall ifland on the eafl fide of the gulf of
Bothnia. N. lat. 63 24'. E. long. 22° 3'.

STOROHAMN, a fmall iiland on the weft fide of the
gulf of Bothnia. N. lat. 62°47'. E. long. i7°c8'.

STOROZEVOI, a cape on the north coall of Ruffia, in

the ltraits of Vaigatfkoi. N. lat. 69 25'. E. long. 86 3
.

STORSIO, a large lake of Sweden, in the province of
Jamtland ; containing feveral iflands, on one of which is the
town of Frofon, and on another the town of Nordfer. It

has a communication with many other lakes and rivers, and
by means of thefe with the gulf of Bothnia. N. lat. 63
10'. E. long. 1

4

10'.

STORSKAR, two fmall iflands on the eafl fide of the
gulf of Bothnia. N. lat. 63 7'. E. long. 20 32'.

STORT, a river of England, which paffes by Bifhop's

Stortford, &c. and runs into the Lea, 2 miles N.E. of
Hoddefdon.
STORTA, La, a town of the Patrimonio, rear the

ruins of the ancient Veii ; 6 miles N.W. of Rome.
STORTFORD, Bishop's. See Bishop's Stortford.

STORYNE, the name of an inftrument ufed by the an-

cients for drawing blood from the nofe ; but we are not
perfectly informed of its (hape or ftructure.

STOSSEN, in Geography, a town of Saxony, in Thu-
ringia ; 6 miles S.E. ol Naumburg.
STOT, in Rural Economy, a provincial term applied to

a iteer, or young growing bullock.

STOTFIELD Head, in Geography, a cape of Scot-
land, on the coalt of Murray. N. lat. J7°42'. W. long.

3° 10'.

STOTTER See, a lake of Bavaria, in the bifhopric of

Augfburg ; 10 miles N.N.W. of Fueflen.

STOTTLEDORF, a town of Auflria ; 6 miles S. of

Sonneberg.

STOVE, in Building, a hot-houfe or room. The term
(love is alfo ufed more reftrictedly for a place in which fire

is made, and by means of which heat is communicated to a

room or building. See Chimney.
Stoves fhould, in propriety, be diflinguifhed from fire-

places, from the fire being inclofed within the ilove,

and giving out its heat through the fubftance of the ma-
terials of which the ftove is compofed, to the air in the

apartment j and in many ftoves there are ingenious con-

trivances, to make a great quantity of air pafs in contact

with the healed furface of the ftove, and be thus heated be-

fore palling off into the apartment. Fire-places, on the

contrary, have the fire as open and as much expofed as pof-

fible, confidently with the carrying off of the fmoke, in

order that it may throw out radiant heat into the apartment.

This diltindtion is not fufficiently attended to in common
language.

In



ST()\ I .

In modern t'iro-placcs, every care is taken that the air of

the room may be heated ; but it docs not appear, from the

conllruction of their lire-hearths, that our forefathers had

any idea of warming the air ot a room to lit in. All they

propoled was to have a place to make a fire in, by the

radiating heat of which they could warm thcmfelvcs when
cold. .

The ancients are fuppoied to have ufed Moves, in which

the tire was not feen ; but on inquiring into the progrefs of

the art of warming apartments economically, few traces re-

main of the maimer in which the ancients warmed their habi-

tations. It is imagined they lighted the lire in a large tube

in the middle of a room, of which the roof was open, and

that the other apartments were warmed by portable braziers.

In Seneca's time, they began to conltruct tubes in the

walls, to convey the heat into the upper apartments ; the

fire-places being llill placed below. It appears, however,

that this was the origin of flues for fmoke, and even of

; the lituation and proportions of which have fuc-

ceflively undergone an infinity of changes, according to the

localities, the wants of the inhabitants, or the ftyle of the

decorations.

The ancients had the cuilom of heating apartments by
fires placed under arches or vaults ; but this was confined

to palaces, and other edifices, where magnificence was

augmented by prodigality ; and the vefliges that have been

difcovered among ancient ruin;, luffieiently point out this

as their destination. In digging, fome yean ago, for

foundations in the city of Autun, one of thefe ovens was

difcovered under a mofaic pavement, with chimnies at each

extremity.

The northern Chinefe have a method of warming their

ground-floor, which refembles the ancient plan juft men-

tioned. The floors are made of tiles a foot fquare, and two

inches thick ; their corners being fupported by bricks fet

on end, that are a foot long, and four inches fquare : the

tiles, too, join into each other, by ridges and hollows along

their fides. This forms a hollow under the whole floor,

which on one fide of the houfe has an opening into the air,

where a fire is made ; and it has a funnel riling from the

other fide to carry off the fmoke. The fuel is a fulphurous

pit-coal, the fmell of which in the room is thus avoided,

while the floor, a:id of courfe the room, are well warmed.

But as the under-fide of the floor mull grow foul with foot,

(and a thick coat of foot prevents much of the direct appli-

cation of the hot air to the tiles,) Dr. Franklin fuggells

that burning the fmoke, by obliging it to defcend through

the red coals, would, in this conflructioi:, be very advan-

tageous ; as more heat would be given by the flame than by

the fmoke, and the floor, thereby being kept free from

foot, would be more heated with lefs fire. A different

kind of Hove ufed in China, and called kang, is briefly de-

fcribed under that article.

Francis Keflar of Frankfort, whofe work, entitled

" Epargne-bois, :
' Sic. (the Wood-faver, &c), appeared,

in French, in 1619, i« the oldelt writer who deferves to be

quoted, as having prcpofed any ufeful ideas on the fubject

of ilovcs. He formed eight chambers, one above another,

through which the fmoke was to pafs before it entered the

chimney. He alfo brought air directly from without into

the afh-pan, to feed the lire; and there was another aper-

ture to draw air from the apartment for trie fame purpofe.

Savot, in his " Architefture Francaife des Batimens

particuliers," i. e. Architecture of private Houfes, printed

in 162J, gave fome advice relative to the bell method of

contlructing chimnies, but with fcarceiy any other object

than to prevent their fmokiag.

M. Dalefme, in 1686, fuggefted the firft idea of a (love
without lmoke, which lie called furnut aaipnos. Here the
fmoke u forced to defcend into the lire-place, where it is

conlumed. Dr. Franklin, who afterwards executed a very
complete Hove on that principle, Itill fpoke of it, 111 1773,
as a mere -curiolity or philosophical experiment, as it re-

quired too much attention to be managed by common
fervants.

This machine confilled of a tube of iron-plate, fuch as is

ufed for the flue of a German Hove. This tube was bent
at right angles, and the part which was horizontal was
about two feet 111 length, and joined to the reft of the tube,
which afcended vertically. At the oppofite end of the
horizontal tube the furnace was made : it confided of a
cylindrical tube of plate-iron erefted upon the horizontal
tube near the end, and provided with a grating, upon
which the fuel was placed ; and the grate prevented the fuel

falling down into the horizontal tube. To light this (love,

fome clear burning charcoal was put into the large fhort
tube or furnace, and fupported on the grate. As foon as
the tubes grew warm, the air within them would afcend in

the perpendicular tube or chimney, and go out at the top
of it : frefh air mufl enter into the horizontal tube through
the furnace. In this courfe it mufl defcend through the
burning fuel, and becoming heated by the burning coals,

through which it has pafled, would rife more forcibly in the
longer tube, in proportion to its degree of heat, or rare-

faction, and the length of that tube. Such a machine is a
kind of inverted fiphon ; and as the greater weight of water
in the longer leg of the common fiphon, in defcending, is

accompanied by an afcent of the fame fluid in the fhorter ;

fo in this inverted fiphon, the greater quantity of levity of
air in the longer leg, in rifing, is accompanied by the
defcent of air in the fhorter. The things to be burned
being laid on the hot coals contained in the furnace, the
fmoke mufl defcend through thofe coals, and be converted
into flame, which, after deltroying the offenfive fmell, comes
out at the end of the longer tube, as mere heated tranfpareot

gas or vapour.

Whoever would repeat this experiment with fuccefs, mufl
take care that the part of the fhort tube is quite full of
burning coals, fo that no part of the fmoke may defcend
and pafs by them, without going through them, and being
converted into flame ; and that the longer tube is fo heated,

that the current of afcending hot air will be ellablifhcd in it,

before the things to be burnt arc laid on the coals ; other-

wife there will be difappointment.

It does not appear, either in the Memoirs of the Aca-
demy of Sciences, or Philofophical Tranfactions of the
Englifh Royal Society, that any improvement was ever

made of thi^ ingenious experiment, by applying it to ufeful

purpofea ; but there is a German book, entitled " Vulcanus
Famulans," by Joh. George Leutmann, P.D., printed at

Wirtemburg in 1723, which defcribes, among a great va-

riety of other itoves lor warming of rooms, one which feems
to have been formed on the fame principle. It was pro-
bably taken from the hint thereby given, though M. Da-
lefme's experiment is not mentioned ; f r the conftruction is

as nearly as poflible the fame, except in the proportion

of the parts ; the furnace being made in the form of a

bafin or vafe, having the grate in the bottom of it.

Gauger, author of " La Mcchanique du Feu," &c.
printed at Paris in 1709, was the perfon to whom we are

indebted for the tirll and mofl complete fyllcm of experi-

ments on the circulation of heat, by means of air-holes

affording warm air ; as alio the maimer of making one fire

warm feveral rooms, and to fend off the heat in elliptic

cur
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curves. We there find a defcription of a chimney, with

the back, the hearth, and the jambs, of hollow iron, to

heat the air that is to enter the room. But it does not ap-

pear that this work produced much effeft at the time : the

molt important truths lie concealed in books, till fome

prefling interell awakens the attention of mankind to their

utility.

Dr. Franklin, in 1745, publifhed an account of the new
ftcves of Pennlylvania ; the advantages of which he com-

pares with thofe of the ttoves of Germany and Holland,

and the chimney of Ganger. A defcription and drawing

of this ftove are given in our article Ynxz-Place.

In 1785, Dr. Franklin publifhed the defcription of

another ftove, which has the flame reverfed ; that is, it

partes downwards through the fuel. The appearance of

this ftove is that of a vafe of calt-iron, with its pedeftal

;

and this is mounted upon the top or lid of an air-box, Hand-

ing upon the hearth of the fire-place, and built clofe in a

niche in the ftone-work : but the vafe being wholly de-

tached from the back of the niche, has a very neat appear-

ance. The top of the vafe turns back upon a hinge, fo as

to open like a lid, to put in the fuel ; and the opening is

covered by a brafs frame, which allows the air to enter.

The bottom of the vafe has in it an opening, of about two
inches diameter, which leads through the ftem or foot of

the vafe into a hollow iron box, forming the pedeftal. At
the bottom of this pedeftal is a grating in the lid or top of

the air-box, upon which the vafe ftands. The air-box is di-

vided by four partitions, between which the fmoke pafles and

repaffes horizontally in a waving direction, until it efcapes

into the chimney. Thus the fmoke and flame, immediately

after it has defcended through the grate in the top of the air-

box, pafles backwards towards the chimney between the two
middle partitions ; but as it cannot enter into the chimney at

that part, it turns round the ends of thofe partitions, and

returns in two currents towards the front of the box ; then

returns again round the end of other partitions, and goes

back into the chimney, which is behind, or rather at the fides

of the niche in which the vafe ftands. The front plate of

the air-box is made to Aide in a groove, in two pieces, which

meet together in the front like folding-doors ; and thefe

pieces being Aided back, expofe the fpaces between the par-

titions, which, as before mentioned, aft as winding flues

for the fmoke to circulate in, and give out its heat through

the metal of the air-box. In the fpace between the two
middle partitions, and into which the fmoke firft defcends,

a drawer is fitted to receive the afhes or cinders, which may
fall through the grate in the top of the air-box ; and it can

be readily withdrawn, to clear it out.

There is likewife a fmall grate at the lower part of the

vafe, upon which the fuel contained in the vafe will reft.

When this fuel is lighted, the flame and fmoke will draw
downward, and, defcending through the grate, will pafs

through the hole in the bottom of the vafe into the hollow

pedeftal, and through the grate in the top of the air-box :

it then pafles horizontally in the fpace between the two
middle partitions of the air-box, and proceeds in the fame

direftion towards the back of the chimney ; there dividing,

one part of it turns to the right, and pafles round the farther

end of the middle partition ; then coming forwards, it turns

round the near end of the outfide partition ; then moving
backwards, it arrives at the opening into the bottom of one
of the upright corner funnels behind the niche, through
which it afcends into the chimney, thus heating that half

of the box and that fide of the niche. The other part of

the divided flame pafles to the left, round the far end of the

middle partition, round the near end of the outfide partition,

and fo into and up the other corner funnel ; thus heating
the other half of the box, and the other fide of the niche.

The vafe itfelf, and the box, will alfo be very hot ; and the
air fnrrounding them being heated, and rifing, as it cannot
get into the chimney, it fpreads in the room : colder air

fucceeding, is warmed in its turn, rifes and fpreads, till by
the continual circulation the whole is warmed.

If there is occalion to make the fire when the chim-
ney does not draw, it mult not be begun in the vafe,

but in one or more of the paflages of the lower air-box ;

firft withdrawing the Aiding front of the air-box, and
covering the mouth of the vafe. After the chimney has
drawn fome time with the fire thus low, and begins to be
a little warm, thofe paflages may be clofed, and another fire

kindled in the hollow pedeftal, leaving its Aiding ftiutter a

little open ; and when it is found that the chimney, beinj
warmed, draws forcibly, that paflage may be ffuit, and the
vafe opened, to make the fire there, as above direfted.

The chimney, well warmed by the firft day's fire, will

continue to draw conftantly all winter, if the fire is made
daily.

In the management of this ftove, there are certain pre-

cautions to be obferved, at firft with attention, till they
become habitual. To avoid the inconvenience of fmoke,
the grate mult be cleared before beginning to light a fire.

If it is found clogged with cinders and afhes, the grate mult
be lifted up with the tongs, to let them fall upon the grate
in the top of the air-box : the aflies will go through it into

the drawer, and the cinders may be raked off through a
Aiding door in the pedeftal, and returned into the vafe,

when they are to be burnt. Care mult be taken that all

the Aiding-plates are in their place?, and clofely ftiut, that

no air may enter the itove but through the round opening at

the top of the vafe ; and to avoid the inconvenience of dull

from the afhes, let the afh-drawer be taken out of the room
to be emptied. The paflages fhould be cleaned or raked
out, when the draught of the air is ftrong inwards ; and
the aflies muft be put carefully into the afh-box, whilft

it remains in its place.

If it is required to prevent the fire burning in the abfence

of the proprietor, it may be done by removing the brafs frame
from the top of the vafe, and covering the paflage or open-

ing into the top of the vafe with a round tin-plate, which
will prevent the entry of more air than barely fufficient to

keep a few of the coals alive. When the fire is wanted,

though fome hours afterwards, by taking off the tin-plate,

and admitting the air, the fire will foon be recovered.

The effeft of this machine, well managed, is to burn not

only the coals, but all the fmoke of them ; fo that while

the fire is burning, if the top of the chimney is obferved, no
fmoke will be feen ifluing, nor any thing but clear warm air,

which, as ufual, makes the bodies feen through it appear

waving.

But it muft not be imagined from this, that it can be a

cure for bad or fmoky chimmes, much lefs that, as it burns

the fmoke, it may be ufed in a room that has no chimney.

It is only by the help of a good chimney, and the higher

the better, that it produces its effeft at all ; and though a

flue of plate-iron fufficiently high might be raifed in a very

lofty room, the management to prevent all difagreeable

vapour would be too nice for common praftice, and fmall

errors would have unpleafing confequences.

It is certain that clean iron yields no offenfive fmell,

when heated: whatever fmell of that kind is perceived

where there are iron ftoves, proceeds, therefore, from fome

foulnefs burning or fuming on their furface ; they fhould,

therefore, never be fpit upon, or greafed, nor fhould any
duft
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duft be fuffercJ to lie upon them. But ae the greateft care

will not always prevent their things, it is well unci- a week
to waih the ftove with [bap-lees and a brum, rinling it with
clean water.

The advantages of this reverfed flame in ftoves are very

confiderable. The chimney does not grow foul, noi

need fweeping ; for as no fmoke enters it, fo no loot can

form in it.

The air heated over common fires inftantly quits the

room, and goes rip the chimney with the fmoke; but, in

the dove, it is obliged to defcend in flame, and pats through

the long winding horizontal paflages, communicating us

heat to a body of iron-plate, which, having thus time to

receive the heat, communicates the fame to the air of the

room, and thereby warms it to a greater dcy

The whole of the fuel is confumed by being turned into

flame, and the benefit of its heat is obtained ; whereas, in

common chimnies, a great part goes sway in fmoke, which
may be feen as it rifes, but it affords no rays of warmth.
Some idea may be formed of the quantity of fuel thus

wailed in fmoke, by reflecting on the mafs of foot that

a few weeks' firing will lodge againft the fide of the

chimney ; and yet this is formed only of thofe particles of

the column of fmoke which happen to touch the fides in its

afcent. How much more mull have palled off in the air ?

And we know that this foot is ft ill fuel, for it will burn and

flame as fuch ; and, when hard caked together, is indeed very-

like and almofl as folid as the coal from which it proceeds.

The deltruftion of fuel goes on nearly in the fame quantity

in fmoke as in flame, but there is no comparifon in the dif-

ference of heat given. When frefh coals are firfl put on a

fire, a confiderable body of fmoke arifes. This fmoke is,

for a long time, too cold to take flame ; but if a burning

candle is plunged into it, the candle, inltead of inflaming

the fmoke, will inftantly be ltfelf extinguifhed. Smoke
mull have a certain degree of heat to be inflammable. As
foon as it has acquired that degree, the approach of a candle

will inflame the whole body, and the difference of the heat

which it gives will be very fcnfible. A Hill eafier experi-

ment may be made with a candle itfelf. Hold your hand
near the fide of its flame, and obferve the heat it gives : then

blow it out, the hand remaining in the fame place, and ob-

ferve what heat may be given by the fmoke that rifes from
the ftill burning liuiff ; you will find it very little : and yet

that fmoke has in it the fublla-ice of fo much flame, and
will inftantly produce it, if you hold another candle above

it fo as to kindle it. Now the fmoke from the frefh coals,

laid on this ftove, inftead of afcending and leaving the fire,

while too cold to burn, being obliged to defcend thr

the burning coals, receives an. n that degree of heat

which converts it into flame ; and the heat of that flame is

communicated to the air of the room, as ab >ve explained.

The flame from the frefh coals laid on in this ftove, de-

fending through the coals already ignited, prclerves them
long from con fuming, and continues them in the ftate of

red coals, a 5 long as the flame continues that furrounds

them, by which means the fires made in this ftove are of

much longer duration than in any other, and fewer coals

are therefore neceflary for the dav. This is a very material

advantage indeed. That flame fhould be a kind of pickle

to preferve bur 1, from consuming, may fcem a

paradox to many, and very unlikely to be true, as the doctor

tells us it appeared to himfclf the fir 't time he obferved

the faCt : he therefore relates the circumftances, and m
tions an eafy experiment, by which his reader may be in

polieflion of every thin.; neceflary to the underftandin

U. In the firlt trial he made of this kind of ilovc, v.

was conftruc"tcd of thin iron plate, he had, inftead of the
vale, a kind of inverted pyramid, like a mill-hopper ; and
fearing at firfl that the final] grate contained in it might In-

clogged by cinders, and the paffage of th. n -

obltruetcd, he ordered a little door near the grate, by means
of which he could occafionally clear it ; th ugh after the
ftove was made, and before he had tried it, he began to
think this precaution fupcrlhious, from an imagination that
the flame, being contracted in the narrow part where the

wa placed, would be more powerful in coiiluming
what it fhould there meet with, and that any cinders be-

n or near tin- bars would be prefently deftroyed and the
paflage opened. After the ftove was fixed and in action,
he had a pleafure now and then in opening that door a
little, to fee through the crevice how the flame defccnde<J
among the red coals, and obferving once a fingle coal lodged
on the bars in the middle of the focus, he obferved by a
watch in what time it would be confumed : he looked at
it long without perceiving it to be at all diminilhcd, which
furprifed him greatly. At length it occurred to him, that
he had feen the fame thing a thoufand times, in the con-
verfion of the red coal formed in the fnuff of a burning
candle, which, while enveloped in flame, and thereby pre-
vented from the contact; of the pafling air, is long continued,
and augments inftead of diminiflling, fo that we arc often
obliged to remove it by the fuuffers, or bend it out of the
flame into the air, where it prefently confumes to afhes. He
then fuppofe 1, that to confume a body of fire, paffing air

was neceflary to receive and carry off the feparated particles

of the body : and that the air pafling in the flame of the
Wove, and in the flame of a candle, being already faturati.il

with fuch particles, could not receive more, and therefore

left the coal undiminifhed as long as the outward air was
prevented from coming to it by the furrounding flame,

which kept in a fituation fomewhat like that of chaicoal in

a well luted crucible, which, though long kept in a Itrong
fire, comes out unconfumed.

This ftove of Dr. Franklin is very ingenious, and has been
much ufed in France, where the management of coal-fires

is but little underftood, and they are therefore induced to
ufe ftoves in preference to open fires, when they burn pit-

coals. Dr. Franklin completed the ftove juft defcribed in

1 77 1, and ufed it in London during three winters. While
he was in France, he contrived another grate for burning pit-

coals, which has the fame property of burning the fmoke,
and at the fame time the fire is expoled in a grate. The
grate is a fhort cylinder, with its axis placed horizontally,

and the end turned towards the apartment ; one of its cir-

cular ends being made with bars, and the other is a back-
plate : it is one foot (French) in diameter, and eight inches

deep or long between the bars and the back : the fides and
back are of plate-iron, the fides having holes of half an inch

diameter, and three or four inches diftant from each other,

to let in air for enlivening the fire: the back is without
holes, and the fides do not meet at either the top or bottom
by eight inches : and this fquare fpace is filled with grates

of fmall bars, crofling from front to back to let in air be-

low, and let out the fmoke or flame above. The three

middle bars of the Iront grate, that is, the circular end, are

fixed ; the upper and lower may be taken out and put in at

pleafure, when hot, with a pair of pincers. The whole of
this cylindrical grate turns upon pivots fixed in the oppofitc

fides, aerofs the centre of it: the pivots are fupported by
?. crotchet, the Item of which is an inverted conical tube
five inches deep, which fits as many inches upon a pin,

which is fixed upright in a calt-iron plate that lies upon
the hearth. In the middle of the top and bottom grates

are
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are fixed fmall upright pieces, about an inch high, which,

as the whole is turned on its pivots, Hop it when the grate

is perpendicular. By this means the grate can be inverted

by turning it over upon its pivots, but as that will 'prefent

the back-plate to the apartment, it requires to be turned

half round horizontally upon the conical pin to bring the

front bars to the room.

In making the firft fire in the morning with this grate,

there is nothing particular to be obferved : it is made as in

other grates, the coals being put into the cylindrical grate

above, after taking out the upper bar, which mull be re-

placed when they are in.

The round figure of the front bars filled with fire, when
thoroughly kindled, is agreeable : it reprefents the great

giver of warmth to our fyttem. As it burns down, it

leaves a vacancy above, which mull be filled with frelh coals,

the upper bar is to be taken out, and frelh coals thrown in,

the bar being afterwards replaced. The frefh coals, while

the grate continues in the lame pofition, will throw up, as

ufual, a body of thick fmoke ; but every one accuftomed to

coal-fires in common grates mult have obferved, that pieces

of frelh coal (tuck in below among the red coals, have their

fmoke fo heated, as that it becomes flame as fait as it is

produced, which flame rifes among the coals, and enlivens

the appearance of the fire. Here, then, is the ufe of this

fwivel-grate : by a pufh with the tongs or poker, it can be

turned over on its pivots till it is inverted, and the front bars

face the back of the chimney ; then turn it gently round on

its vertical focket or axis till it again faces the room,

whereby all the frelh coals will be found under the live

ones, and the greater part of the fmoke arifing from the

frelh coals will, in its paflage through the live ones, be
heated fo as to be converted into flame. By this means
much more heat is obtained from them, and the red coals

are longer preferved from confuming. This conitruclion,

though not lo complete a confumer of all the fmoke as the

vafe, is yet fitter for common ufe, and very advantageous ;

it gives alfo a full fight of the fire always, a pleafing object

which we have not in the other. It may with a touch be
turned more or lefs from any one of the company that

defires to have lefs of its heat, or prefented full to one juft

come out of the cold ; and when the front bars of the grate

are fupported in a horizontal pofition, a tea-kettle may be
boiled on them.

Notwithftanding the acknowledged advantages of Dr.
Franklin's conitruclion of a ftove, the expence and trouble

of it, and the difficulty of procuring workmen who under-
stood the manner of executing it, have prevented the general

ufe of his (loves. Mr. James Sharp, with a view of ob-
viating thefe objections and difficulties, has propofed feveral

improvements, for which he has obtained his majefty's

patent. According to the method which he propofes, they
are eafily accommodated to any rooms, where communica-
tion can be had with the external air ; both to thofe which
have, and thofe which have not chimnies : fo that not only
fmall rooms, but the largelt halls, libraries, or churches,

may be warmed in a more effeclual manner than had ever

been done before, and the greatell degree of heat produced
from a given quantity of fuel. Mr. Sharp, by adding fun-
nels to the top, renders thefe ftoves fit for any chimney,
and by lengthening the funnel, to any place without a
chimney. By the hollow bafe with which his ftove-grates

are furnilhed, he is able to apply them with much greater

effecl to the external air, without any addition of brick-

work ; and by the alterations in the air-box, a much greater

quantity of warm air is introduced than it was poflible to

introduce in their former ltate. If a ftove of this kind is

to be placed in a common fire-place, a hole mud be made
through the back of the chimney, or through the hearth,

to communicate with the external air ; and this hole (hould

be made as large as poflible, and in a defcendiug pofition,

lo that the outward air may afcend towards tile ftove. Tin
hollow bafe of the ftove mult be placed againft this hole, fo

as to cover it completely ; and the bottom of the bafe mult
be fitted fo clofe to the earth, and pointed with lime or

putty, that the air may not pafs. Upon the ftove there

mull be put a few feet of iron funnel to reach above the

brealt of the chimney ; and the chimney inclofed by iron

plates, fo conltrucled and placed in a fquare or oblong iron

frame, that they may be eafily removed when the chimney
wants fweeping. By this conitruction, the warm air, in-

troduced by the ftove, will be carried into the room, which
would otherwife pafs up the chimney, and be loft. But if

the ftove is to be fixed in a room where there is no chimney,
it may be placed in any part of it, where communication
may be had with the outward air ; and nothing more is ne-

ceflary than a fufficient length of funnel to carry it through
the roof, or wall, or window, or into any other chimney
that may be convenient. If the fire-place be too fmall for

the ftove, the chimney may be clofed by the aforementioned

frame and plates, and the ftove (land before the fire-place,

and the fmoke be carried off, by the help of a circular

elbow, into the chimney above the mantle-piece. Many of
thefe ltoves, it is faid, have been lately put up, in order to

cure Imoky chimnies, and have always fucceeded. For
farther particulars, fee Sharp's Account of the Air-Stove

Grates, &c.

The inhabitants of the northern parts of Europe have-

long been accultomed to the ufe of ltoves in which the fire

is fhut up, and gives out its heat to a draught or current

of air, which is made to pafs through proper openings in

the Hove, and when fufficiently warmed, enters into the

apartment. The fmoke arifing from the fuel is made to pafs

through a circuitous paflage of flues, by which means the

greatell part of the heat is abforbed. Stoves on this prin-

ciple are known in England, but are very feldom ufed,

except for warming of halls, (laircafes, and paflages, in grand

houfes, as the Englifh are not contented to feel the air warm,
unlefs they fee the fire. In Ruffia, Sweden, and other

northern countries, they are indifpenfably neceflary, as with-

out them, it would be impoffible to keep the rooms tolerably

warm. A common fire-place has too large an opening, and,

if care be not taken to fnpply it continually with wood,

&c. the heat it produces is hardly fenfible, becaufe it

follows the current of the air, and is carried off by the fmoke.

Thefe ftoves, on the contrary, retain the heat a much longer

time ; and as their external parts, and alfo their flues, are very

thin, they communicate their heat very readily, fo that with

a fmall quantity of wood, they warm an apartment much
more than the fire of a common fire-place would do, with

fix times the quantity. For it was not fufficient that the

inhabitants of thefe fevere climates fhould difcover the molt

fimple means of keeping up in their houfes a comfortable

degree of heat, it was alfo neceflary that this fhould be

done with the Ieall poflible expence of fuel.

The ftoves which they employ perfectly fulfil the above-

mentioned intentions; they are alfo fufceptible of every kind

of ornament. The more furface we give to a ftove con-

ftrudled in this manner, the more the heat is increafed,

confequently we mult not be furprifed to find that this

kind of ftove fometimes occupies the whole height of an

apartment, its width and depth being proportioned to its

height.

The conitruclion of thefe ftoves is fimple: they confill of

four,
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four, five, or more fmall chamber*, built one above another :

the lower one ia for the lire which burns in it, and the

fmoke riling from it enters into the chamber immediately

above, then into the third, and from that to the fourth. The
paflage* or h ilea through which the (moke enters into one

chamber from that beneath, are, in all cafes, made at the

corner of the chamber, oppolite to the paflage at which the

fmoke will pale out from the lame chamber to the next

above it. By this means the Imoke is obliged to pafs through
the whole of the chamber, and has the greatelt chance of

trajifmitting its heat. A lire lighted in one of thefe ftoves

early in the morning, and with a fmall quantity of fuel,

retains a ftrong heat during the whole day. The door of

the fire-place is only opened to put in wood, and remains

afterwards conllautly (hut. The wood lies upon a grate, con-

fequently it ia not buried in and ftifled by the afnes. The
afh-hole is fpacious, and one or two feet in height, accord-

ing to the capacity of the (tore. Two doors are placed at

the extremities of the afh hole, and the current of air is very

confiderable, by which the frnoke is carried up with great

force, and the wood burns VLry bufkly.

Stoves of this kind may be advantageoufly placed in

halls, at the bottom of HaKcafes, and in the anti-chambers

of great houfes : they may alio, by proportioning their (ize

to that of the rooms for which they are intended, be made
ufe of in the houfes of private perfonj. To this it may
perhaps be objected, that the heat produced from thefe

ftoves is unwholefome, becaufe they deprive the air of its

moiiture; aid that the air, by being made too dry, lofes

its elaflicity, in confequence of which, refpiration becomes
difficult and laborious. Thefe obieftions would appear of

great weight, if we had not the example of the Ruffians,

the Swedes, the Danes, the Germans, and in fhort of all

the inhabitants of the north of Europe, to (hew that thofe

who are habituated to fuch floven, do not find them un-

wholefome. If others fhould be fei.fible of inconveniencies

from the drynefs of the air in the apartment, it may be
eafily removed by the very fimple expedient of placing

upon the ftove a veflel of glafs or earthen-ware, which has

a large furface, and is very (hallow : this being filled with

water, will infenfibly evaporate, and reltore to the air that

moifture of which the heat of the ftove has deprived it :

the air will then recover its elafticity. If orange-trees are

expofed to the heat of fuch a ftove, and the fire is not

properly regulated, the plants grow yellow and lofe their

leaves, efpecially if the air is not changed, which in winter

is not very conveniently done ; but if a veflel of water be

placed upon the (love, the evaporation of the water will

preferve the trees.

In a memoir published by M. Guyton in the Annales
de Chimie, he has explained the conftruftion of the

ftoves employed in Sweden, and recommends the adoption

of one conftru&ed on the fame principle for general ufe in

France.

The memoir is tranflated in the Repertory of Arts,

I ft Series, vol. xvi. The conftru&ion of the ftove which is

there recommended may be improved, to adapt it to our

ufe in England, where pit-coal is ufed : but the following

principle*, which the author lays down, are very ufeful as

guides in making all kinds of ftoves for warming apart-

ments.

1. Heat i3 produced only in proportion to the volume of

air confumed by the fuel.

2. The quantity of heat produced is greateft, (the quan-

tity and quality of the fuel being the fame,) when the com-
buftion is complete.

3. The combuftion is the more complete, in proportion

Voa. XXXIV.

as the fuliginous part is longer retained iu channels where

it may undergo a (iecond combuftion.

4. The only ufeful heat is that fent out into, ai d re-

tained in the fpace intended to be heated. The tempera-

ture of that fpace will be higher in proporti in. as the cur-

rent which muft be renewed from without to fupport the

combuftion, is lefs enabled to take up in Us paflage the heat

1 rnduccd.

Hence the following inferences evidently arife :

1. The fire-place ought to be infulated from all bodies

that are rapid conductors of heat. All the heat that goes

out of the apartment is abfolutely loll, unlcfs intention.]]/

directed into another apartment.

2. Heat being produced only by combuftion, and corn-

bullion being fuitained only by a current of air, the current

fhould be brought in by channels, where the needful rapidity

may be prelerved without being too diftant from the fpace

to be warmed, fo that the heat it there depofit6, may be

gradually accumulated in the whole of the infulated fur-

nace, in order afterwards to flow out of it (lowly, accord-

ing to the laws of the equilibrium of that fluid.

3. The wood being fo far contained as to give no more

fmoke, it is advantageous to clofe the mouth of thefe chan-

nels, in order to retain there the heat that would other-

wife be carried off through the upper ftue, by the continu-

ance of a current of frefh air, neceffanly of a low tem-

perature.

4. Eallly ; it follows from thefe maxims, that all

things being equal, a higher temperature will be obtained,

and fupported during a much longer time, by forming, in

the internal parts of the ftove, or under the hearth of a

chimney, and in their vicinity, tubes in which the air that

comes from without may be warmed before it enters the

apartment, to (crve the purpofe of combuftion, or rpplace

that which has been confumed. Thefe have been called

touches de chaltvr (mouths or apertures of heat); becaufe,

inllead of contemplating their principal ufe and intention, it

is commonly imagined that they are only made in order to give

by their illues a more rapid current to the treat produced.

Nor is this idea abfolutely devoid of foundation, fince the

air that ifTues from them has only changed its tempera-

ture, by carrying off a portion of the heat that would have

remained in the interior. Thofe, however, who would
profcribe them, as oppofing the molt important object,

which is the retaining of the heat as long as puffible, do not

confider that they may be clofed, and all communication

with the external air cut off by a fimple Aide, and, therefore,

it is eafy to derive from them every poffible advantage with-

out any inconvenience. And we may add, that in fmall

apartments, or fuch as are accurately clofed, they are often

indifpenfibly requifite, if we could avoid being expofed to

currents of cold air. Dr. Franklin very juftly quotei

a Chinefe proverb to this effeft : " Shun a current of

air from a narrow paflage as you would the point of an

arrow."

The Swedifh or Ruffian ftoves, which have chambers for

the reception of the flame and fmoke, are little known in

this country : but thofe which arc in common ufe in the halls

and veftibules of our great houfes are French ftove*. They
differ from the others in having a very great length of fmall

flues or winding paffages, through which the fmoke pafle6,

and communicates its heat to the air, which circulates in

fimilar paffages, until it becomes warmed, and makes its exit

through the mouths into the apartment. This method it

not fo fimple as the fmall chambers or apartments of the

Ruffian ftoves, nor is it fo good in the long run ; becaufe

the paffages are very liable to become clogged with foot

;

O a and
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and even before they are fo clogged as to intercept the

paflage of the fmoke, the trantnullion of the heat is much
impaired, becaufe the interior furfacea of the flues becom-

ing coated with foot, do not conduct the heat fo rapidly,

and in confluence, a great part will dill pais out into the

chimney. Alfo, thefe flues with fmall paflages require a

ftronger draught in the chimney, to make the air pafs

through the paflages, than when chambers are ufed.

The Holland iron ilove, which lias a flue proceeding

from the top, the fire-place and alh-pit being doled by
fmall iron doors opening into the room, comes next to

be confidered. It is frequently made of iron-plate, and is

moll commonly called a German ilove. Its conveniences

are, that it makes a room warm all over, for the chimney

being wholly clofed, except the flue of the ftove, very little

air is required to fupply that, and therefore not much ruflies

in at crevices, or at the door when it is opened. Little fuel

lerves, the heat being nearly all laved ; for it radiates almoit

equally from the four fides, and the bottom and top, into

the room, and prefently warms the air around it, which

being rarefied rifes to the ceiling, and its place i ; lupplied

by the lower air of the room, which flows gradually to-

wards the ftove, and is there warmed and rifes in its turn,

fo that there is a continual circulation, till all the air in the

room is warmed. The air, too, is gradually changed by the

llove-doors being in the room, through which part of it is

continually palling, and that make3 thefe Itoves more whole-

fome, or at leaft more pleafant, than the German ltoves, next

to be fpoken of. But they have the inconvenience that thete

is no fight of the fire, which is in itfelf a pleafant thing,

nor can any other ufe be conveniently made of tie fire but

that, of warming the room.

When the room is warm, people not feeing the fire are

apt to forget fupplying it with fuel till it is almoit out, then

growing cold, a great deal of wood is put in, which foon

makes it too hot. The changes of air are not carried on quick

enough, fo that if any fmoke or ill imell happen in the

room, t remains a long time before it is difcharged. For
thefe reafons, the Holland (loves have not been much intro-

duced among the Englifh (who love the fight of the fire),

unlels in fome worklhops, where people are obliged to fit

near the windows for light, and in fuch places they have

been found of great ufe.

The real German ftove is made like a box, one fide want-

ing, and that fide is built againll the wall of the room. It

is compofed of five iron-plates lcrewed together, and fixed

fo as that the fuel can be put into it from another room, or

from the outfide of the houfe. It is a kind of oven re-

verfed, its mouth being without and bodv within the room
that is to be warmed by it. This invention certainly warms a

room very fpeedily and thoroughly with little fuel: no quantity

of cold air comes in at any crevice, becaufe there is no dif-

charge of air which it might fupply, there being no paflage into

the Hove from the room. Thefe are its conveniencie>. Its

inconveniencies are, that people have not io much fight or

ufe of the fire as in the Holland iloves, and are moreover

obliged to breathe the fame unchanged air continually, mixed

with the breath and refpiration from one another's bodies,

which is very difagreeable to thofe who have not been ac-

cullomed to it.

This may be remedied by making a imall aperture into

the flue, with a regifter to draw off the air. This kind of

ftove is ft ill lefs in ufe in England than that which we have

before defcribed, and which is generally called the German
itove, although it is ufed by the Dutch inftead of the

Germans.

Meffrs. Strutt, in their extenfive cotton-mills at Belper,

in Derbyfhire, have employed a kind of ftove which it

found to anfwer extremely well ; it confifts of what is called

a cockle, that is, a fquare cheft or veflel of iron-plate, rivttted

together in the manner of a boiler, and let in a furnace, fo

that a fire can be made withinfide of it upon a grate,

and the fmoke will pafs oft through a fmall paflage into

the Hue which conducts to the chimney, the paflage of
which is regulated by a Aiding damper. The cockle i3 of
conliderable dimenfions, as much as four feet fquare and
five feet in height, and the fire is made at the bottom of it,

upon a grate of about fourteen inches by eighteen, fo that
the tire does not any where touch the infide of the cockle,
but the heat rifing up therein gives a conliderable and equable
heat, without rendering it fo hot as to bum the air which
it is intended to warm, for if that is once done the air will

be rendered unpkafant.
The cockle is inclofed in a cafing of brick-work, which is

of the fame fhape as the cockle, and leaves a fpace all round
between of a few inches. This cafe of brick-work is again
fuirounded by walls of brick-work, leaving a fpace of about
eighteen inches all round ; and thefe wails are carried up
above, to form the chimney or funnel to convey the warmed
air up to the feveral apartments of the mill. This chimney
is divided, by thin brick partitions, into as many different flues

as there are floors to be warmed ; and a fmall opening is

made, with a regilter, from each flue into the apartment it is

intended to fupply. This opening is made clofe to the floor

;

and in order to make a change of the air, ventilators are

placed high up in the apartment, fo as to be near the

ceiling.

This divifion of the chimney into feveral different flues is

intended to equalize the fupply of air to the feveral apart-

ments, and by this means the upper apartments are equally

well fupplied with warm air as thofe below.

In order to make the air pafs in contact with the furface

of the heated cockle, a horizontal partition is built in the

fpace between the chimney and the brick-cafing of the

cockle. The level of this partition is at about one half the

height of the cockle, and its effeft is to divide the brick-

cafing of the cockle into two halves, one above the partition

and the other below. The cold air is freely admitted into

the lower part of the chimney beneath the partition, but
cannot efcape into the chimney above it, without entering

into the fpace between the cockle and its brick-cafing,

through a number of fmall openings made in it beneath

the horizontal pofition ; and in thus palling in contaft

with the iuiface of the cockle the air becomes heated, and
pafl'es out again, through openings in the brick-cafing, into

the chimney above the partition. In order to make the cold

air ftrike more forcibly againll the heated furface of the

cockle, a fmall iron tube is fitted through each of the open-

ings in the lower part of the cafing, and the ends of thefe

tubes approach very near to the furface of the cockle. Mr.
Strutt has introduced this kind of ftove into the new Infirmary

at Derby, and in feveral other fimilar inititutions it has been

adopted with great fuccefs.

In 1 799, Mr. James Burns of Glafgow took out a patent

for an improved ftove, or fire-grate, to burn with an open
lire : his ftove has a very elegant appearance, and feveral ad-

vantages. The objeft of the improvement was to prevent the

heat generated by combuftion, and thrown out into the apart-

ment by radiation, from being unneceflarily wafted by the

draught of air for the fupport of the fire, as is ufual in ftoves

or grates of the common conftruftion ; where all the air that

goes to maintain the combuftion is furnifhed from the warm
air in the room, the wafte of which is fupplied by the ex-

terior cold air, which comes pouring into the room at the

bottoms



STOVK.
bottoms of the doors, or by the fides of the windows, and

thereby undoes a gre.t P 31"' °^ ''"' effefl '''.it otherwife

would be prodi d bj the tirr. To accomplifh this iiittii-

tion, the .iirthat maintains tin- fire in the improved Itoves is

brought through a tube, which is called the air-tube, from

the outfide of the houle, and may be made to pals between
two of the joilts, (where the Boon and ceilings are clofe

enough to allow this,) in as to be brought to the bottom
bars of the grate, without having any communication with

the interior air ot the room ; while, at the lame time, the

grate and parts connected with it are fo conftrufted, that

when the tire is not wifhed to be fupplicd with cold air

from the outfide ot the houle, the pallage may be (hut more
or lefs perfectly by means of a valve, a fmall door, a cock,

or any fimilar contrivance. When convenience does not ad-

mit of the air-tub.' being carried to the outfide of the houfe,

it may be carried to a cellar, larder, or ftair-cafe, and the

fame end will be gained, with this farther advantage, that

fuch cellar, or other apartment, will be always well venti-

lated, and prevented from acquiring or retaining any un-

healthy or difag-eeable fmells.

The principle is to fupply the fire with air from without

the room or apartment, fo as to prevent the warm air of the

room from being drawn to the fire-place 3nd hurried up the

chimney, while, at the fame time, all the advantages of open

grates may be enjoyed.

The form of Mr. Burns' ftove is that of a vafe or urn

placed in the cl imney-place, which is made circular, to form

a niche for its reception. The urn is open at top, and the

fides are firmed of open work or grating, with a grated

bottom, forming a fufftcient fpace to contain the fire ; but

the pedeltal and lower part of the vafe are made clofe, to pre-

vent the entrance of air to the fire, except that which pafles

up from the air-tube through the hollow pedeftal ; and

within this pedella! is an air-valve, which opens and (huts by

a regilter, to regulate the entrance of the current from the

open air. In the pedeftal of the vafe is a drawer, to receive

the afhes. The niche or chimney in which the vale is placed,

has the ufual opening at top to carry off the fmoke. The
air for the fupport of the tire enters from the external air,

through the tube or air-pipe before defcribed, and pafles into

the hollow pedeftal of the vafe ; and having parted through

the hollow neck or ftem of the vafe, it finds no difficulty in

paffing up through the bottom of the grate, the back or fide

of the afh-drawer next which the aperture is being made
low, to allow it to flow in freely. The grate and its internal

cavity may be of any convenient form, but circular or ellip-

tical will anlwer belt, efpecially when another improvement

is applied. This is a glafs talc or iron-work fence or fcreen,

to prevent thofe dreadful accidents which fo frequently oc-

cur of ladies' or children's clothes being fet on fire by fparks

from the grate. Where this fafe-guard fence or fcreen is

wifhed to be applied, the infide of the chimney where the

grate is to Hand mud be a femi-cylinder, or nearly fo, with

a lining or cover, made of metal, at fuch a diltance from the

femi-cylindrical wall or niche in which the ftove in placed,

as to give fufficient room for allowing the fafe-guard or fence

to be flid round into it, when the fire is wifhed to be left

open to introduce frefh fuel, or when the drawer with the

afhes is to be removed. The fence is a frame-work of me-

tal, which, when filled up with glafs, or with wire-work,

forms a portion of a cylinder, anfwerable to the curvature of

the fpace between the back of the chimney and the lining

above-mentioned, made in one or two pieces, and moving

in a circular groove in the hearth, which (erves to conduct

it into its place behind the grate, when the fire-place is

wanted to be left open, a/ before-mentioned. The top of
front of the opening (the chimney-piece) p'oje&s in a

circular form, or is furnifhi .1 will' an added projection, made
of metal, and furnilhcd with a circular groove on its under
furface, oi radius as the groove in the hearth, for
the purpofe ol guiding the upper part of the frame ol

guard. The glafe with which the frame of the guard is

tilled may be flamed or painted: complete fafety is thus
obtained, and, at the lame time, the comfort arilirg from
the view of a cheerful lire is not prevented by the mterpo-
iitinn of any opaque body. Rut for nurferies or the like,

where convenience and fafety are more the objefts than
gance or luxury, the frame-work may be filled up with
wire-work.

Inftead of fuch grooves at top and bottom for the fence
to move in, thi

i If may be furnifhed with a groove
at its top and one at its bottom, to receive any projecting
piece ot metal, or other fubltance of a proper curvature;
or its bottom groove may receive the upper edge of the
fender, which, being made to a proper curve, and properly
adjutted and kept in its place, will anfwer the fame end.
But whichever of thefe ways be followed, or whatever other
method ot conitrudion (for it may ealily he varied to anfwer
circumftances), rollers or cattors Ihould be provided at the
lower part of the fence, to make it move with greater eafc,
cither to the front of the grate, or into the fpace between
the back of the chimney and the lining above-mentioned.
Where either the glafs or the wire-work frame, or both of
them, are meant to be applied to fquare or re&angular
chimnies, without the trouble of giving them a femi-cylin-
drical form, the lining to receive the fence or fences may be
introduced at the fides, or jambs, of fuch chimnies ; or the
fence may be made to rife, by means of pullies, into the
wall above the opening, or be flid lideways into the walls
at the fides of the openings.

Befides the advantages already pointed out as connefted
with them, thefe ftoves poffefs alfo the following ; any room or
apartment may be heated by their means with a much fmaller
quantity of fuel than by common open fires; at the fame time,
the advantage of feeing the fire is not loft, as in clofe ftoves,

for thefe grates have fide as well as bottom bars, which allow
the radiant heat and light to be thrown out into the room,
without any impediment ; and, in faft, large rooms, halls,

and the like, which by the ufual methods can hardly be
warmed, or made at all comfortable in cold weather, may,
by means of thefe improvements, be heated as effectually as

the fmalleft apartment ; for when their full effect is wanted
to be procured, it is only neceflary to keep the fence in its

recefs, that even that portion of heat which would be kept
back by the interpofed glafs or wire-work, may be thrown
out into the room, and perform its office.

In 1804, Mr. Jofliua Jowett of London obtained a patent

for a very firailar contrivance, which he called a fire-guard

ftove, which is intended to prevent accidents from fparks of
fire flying out. The ftove itfelf is an open fire, and is ufually

made of a cylindrical form, the axis of the cylinder being ver-

tical. One half of the cylinder which faces the apartment is

made with bars at the lower part, to contain the fire, and an
opening over them to feed it. The back part of the cylinder

is made of caft-iron plate ; but, inftead of the brick-work
being built up clofe round the back, a Imall fpace is left to

receive the guard. The weight of the ftove or grate is fup-

ported upon a vertical iron bar, which is in the centre, or
axis of the cylinder, which forms the (love, and the guard
fwings round upon the bar as a centre, and being a half-

cylinder ot wire-work, can be brought in front to ioi

O 1
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the fire, or it can be turned round behind the ftove out of

fight.

The fire-guard may be fixed to any ftove which will admit

of two centres or pivots being placed in a perpendicular line

in the back of the ftove, to fulpend the fire-guard, and
guide its motion ; and the ftove mult admit of grooves on
either fide, for the guard to pafs through, as the levers will

direfit. The principle of the action of the fire-guard, is that

of being united to two centres or pivots, placed perpendi-

cular one to the other ; and it is connected to the two cen-

tres fixed to the ftove by means of two lever-cranks, one
end of which is fixed to the guard, and the other end of
each to the centres or pivots, by which the guard fwings

in a rotatory motion, pafling through a groove formed in

the ftove on either fide, to fwing before the fire when re-

quired, and is brought into ufe by means of a handle or

nob, faltened to the front edge of the frame of the guard
for that purpofe ; or, in Head of drawing it out with the

hand, as before defcribed, it may be brought into ufe by
means of a fpring fattened to the crank, and prefling againft

the cheek or back of the ftove, to throw the guard forward.

The iamc effcdt may be produced by means of a balance faf-

tened to any part of the fire-guard, and working with a line

or chain over pullies fixed to the ftove, or by means of the

combined force of the fpring and balance.

Mr. Allan Pollock took out a patent, in 1807, for a ftove

which is very fimilar to the Swedifh ftoves, having chambers
tnrough which the fmoke is fucceflively conveyed, and gives

out its heat to the air of the apartment in which it is placed

:

in addition to this, the ftove is made to give a conltant cur-

rent of warmed air ; for this purpofe, the cold air is made to

enter and circulate through winding paflages, fituated in the

back of the fire-grate, or fpace in which the fire burns, and
the fame paflage is continued, by an iron tube, through the

fmoke-chambers up to an air-chamber fituated in the top,

from which it pafles into the apartment. Thefe ftoves

are made of caft-iron ; but, to prevent the air receiving

any taint from palling in contact with the hot iron, Mr.
Pollock propofed to apply a composition to the cores of the

moulds in which the pipes are to be call, which composition

will become vitrified by the heat of the melted iron, when
the fame is poured into the mould, and will form a glaffy or

vitrified lining to the tubes, and prevent the aftual contaft

of the air with the iron Thefe ftoves anfwer very well.

A very important improvement in thofe fire-places for

burning of coal, which are generally called regilter-ftoves, has

been lately nude by Mr. John Cutler of London, for which
he had a patent in 1815. The ftoves conftrufted by him are

nearly fuch as are known by the name of regifter-lloves,

being made of caft-i'-on plate to inclofe the fire-place at the

back and fides, but open in front to the apartment ; leaving

only a paffage for the fmoke through a regilter, at the
upper part of the inclofed fpace. Mr. Cutler's improve-
ment confifts in applying to fuch grates or ftoves a cham-
ber, or magazine, fituated beneath the grate (or the fpace
inclofed by grating) in which the fire is to burn. This
chamber is to contain a magazine of fuel fufficient to fupply
the combuftiou for a whole day, or other required fpace of
time : the bottom plate of the chamber is moveable ; and
by means of a wheel and axle, the fuel contained in the
magazine can be elevated, fo as to introduce a portion of
the fuel into the grate at the lower part, or from beneath ;

and thus, from time to time, replace the fuel which is

confumed, without the trouble of occafionally throwing on
xcoals.

In order to make the fire burn, the flue or entrance to

the chimney muft be of fuch a construction, as will produce
the molt efficient draught or current of air to pai- lire. ugh
and acrofs the top of the fire. This improvement of intro-

ducing a fupply of fuel into the grate from beneaih, caufes

the fire to burn clear and with little fmoke; becaufe the

fmoke, or gas, which iffues from the newly introduced fuel,

when it is firlt heated, muft of neceffity afcend through the

burning fuel, and be thereby continued. Another im-
provement is to reduce the fire, or extinguifh it, when it is

left for the night. This is' done by lowering down the

whole of the fire from the grate into the chamber, or maga-
zine, beneath the grate : the fupply of air is thus inter-

rupted, and the fire is completely inclofed in a deep chtft,

fo that it is impoffible fparks can fly out, and the fire foon

becomes extinguished. The advantage;, of thefe improve-

ments are by no means trifling. By burning the fmoke,
the whole effedt of the fuel confumed is produced ; and
were this invention univerfally introduced into London, that

pernicious footy atmofphere in which it is hidden would be
fo improved, as to be equally pure with that of Paris, or

other continental cities, where wood alone is ufed for fuel.

The burning of the fmoke renders the fweeping of the

chimmes unneceffary, and the danger of fire from the foot

contained in the flue is avoided : alfo chimnies which throw-

out fmoke into the room will, in almoit all cafes, be cured

by this improvement, becaufe the quantity of air or gas

which mult pafs through the chimney is fo fmall. To
avoid the trouble of throwing on coals, and to have at all

times a bright and chearful fire, are matters of convenience,

but are not wholly to be overlooked : and, laftly, to have

the means of extinguifhing the fire, when it is left for the

night, is a moft important improvement ; when it is con-

sidered that, amongft the fires which happen every year in

London, how many break out in the hours when the fires

are left, and a great proportion are doubtlefs occafioned by
fires left unextinguifhed.

The machinery for raifing up the moveable bottom of

Mr. Cutler's ftove is very fimple. The magazine-chamber

is compofed of iron plates fcrewed together, and the move-

able bottom is fitted to it, fo as to leave as fmall a fpace

round the edges as poffible. A bar is fixed acrofs, beneath

the bottom plate ; and the ends of this bar pafs through

flits, or narrow openings, in the fide plates of the chamber.

To the extremities of the bar the ends of two chains

are attached, and the upper ends of thefe chains are made to

wind upon the ends of a horizontal axle, which extends

over the top of the ftove, fo as to be within the chimney, and

out of fight. The axle is turned round by a f.ice or crown-

wheel, fixed upon the extremity of it, and the teeth thereof

are engaged by the teeth of a fmall pinion, the axis of which

comes through the iron work of the ftove ; and the end has

a fmall Square hole in it, to receive a fquare or key upon a

fmall winch handle. Bv means of this handle, the iron axle

is turned round, and winds up the chains, fo as to elevate

the bottom plate of the magazine, and thereby raife up a

portion of frefh fuel into the lower part of the grate, where

it is burned, as before mentioned; and the fmoke which

firft iffues from the coal rifes through the fire, and is thereby

confumed.

Mr. Cutler has made a great number of thefe ftoves,

which are found to anfwer very well : they have all the fame

properties as Dr. Franklin's cylindrical grate, but in a

greater degree ; and the fire can be fupplied with frefh

coals at the lower part, without the trouble of inverting

the grate.

Stoves, American, are contrivances for warming of

rooms,
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rooms, ^c. by n continual introduction ami exchani

dry fredi air. Thefe doves are call d American, becaule

the tird patterns in cad-iron upon this principle were the

invention of Dr. Franklin, who then redded in Philadelphia.

Sec FlKB-Plaeu.

Stoves, Ch'mtfe. See K am;.

Sn>\ is, Dutch and German. Sec Fire-/'

StOVE, in Gardening, a tort of garden-building or

ted with brick-work behind and on the north,

as well as pjrtly in front, and rooted wholly with

fafhes to the fouth ; being furnithed internally with i pit,

or lon^, wide, deep cavity, for a bark hot-bed or
I

and with Hues round the infi.de ot the walls for fire-heat:

the whole calculated to produce a certain temperature at all

feafons, adapted to the culture of the tendered i

plants, as well as for forcing various kinds, both hardy and
tender, into flower and fruit, &c. at an early fcafou ; and

which was fo named before the ufe of bark-beds, from being

worked only by means of tire-heat.

By their means the gardener is alio enabled to forward

many hardy plants to early perfection, fuch as various forts

of curious flowers, fruits, fallad-hcrbs, dwarf kidney-beans,

ftrawberries, &C. ; and likewife many forts of feeds, cut-

5, ar.d layers of exotics are made to grow freely in the

bark-bed of the (love, that without fuch aid would not

grow at all in this country.

There are different forts of (loves ufed occafionallv for

different purpofes : as the tari-f/ove, for common ufe,

which has both a bark-bed and flues ; the dry-Jlove, for

particular fucculent plants, &c. which is furnithed only

with flues for fire-heat, having no bark-bed; the forcing-

Jlove, which is employed purpofely for forcing hardy fruits,

flowers, &c. into early perfection, being condructed both

with bark-bed and flues, or only with flues. By the uni-

form, moderate, moid, growing heat in the firil fort of

ftove, many kinds of fuch plant; as have been mentioned

are brought forward and preferved, and in which tome re-

quire the bark-bed, otrers fucceed in any part of the houfe ;

and Hill others, as the fucculents, require the dried fituation

near the flues. Many of the more tender herbaceous and
fhrubby plants fucceed bed when plunged in the bark-bed,

though the greater part of the herbaceous and woody forts

fucceed well enough in any part. The bark-bed is princi-

pally allotted for the pine-apples ; and mod of the fmaller

fucculents, particularly, may be ftationed modly over the

top of the flues upon (helves, out of the way of moillure,

as being naturally very replete with humidity ; and the

hardy plants defigned for forcing, fuch as ftrawberries,

kidney-beans, and various forts of flowers, Sec. that are

potted, may be placed upon (helves, or on the parapet wall

of the bark-bed ; but the nearer the glades the better, par-

ticularly tlrawberries : but good early kidney-beans may be

raifed in almod any part of the ftove. When any fort of

flowers are to be forwarded, fuch as rofes, pinks, &c. or

any bulbous flowers, a8 early as poffible, they may be

plunged in the bark-bed, and fome be placed upon (helves,

&c. to fucceed them. This fort of dove is fometimes

called the moifl dove.

The fecond fort of dove, from its affording a dry heat,

18 intended principally for the culture of very fucculent

tender exotics of ;>arched foils, that require to be kept al-

ways dry. Where there are large collections of this fort

of plants, it is very ufeful to depofit the mod fucculent of

them in feparate doves, for fear of the others, whicli per-

fpire more freely, occafioning a damp air in winter, which

may be imbibed by the fucculents, and injure them, as

being impatient of much moifture, particularly in that

fcafon. In this kind ot ftove, moveable Elands or Miclvcs

are erected above one another, on which to place the pots
of plant , fuch at the tenderer fori • I aloe , eereufes,

euphorbiume, melon-thiftle, and other very tender fucculent

plants, &c. ; but moll of them may be cultivated in a com-
mon (tove, with proper c .

The third fort of dove is fomet hues ufed principally for

(1. wers, as is common about London, to force large quau-
i i early n.fes, pinks, ai IUS (•'.her (lowers for

market, at un early leafon ; Others are intended principally

for fruit-tr.ees ; and fome fervc both for forcing flowers and
fruits, and fcveral (orts ot (mall plants, as llrawbcrries,

kidney-beans, &c. : fo that they confilt of two kinds,

which are a bark forcing-ftove, furnifhed with a bark-bed
and flues ; and a lire forcing-ftove, having only flues for

fire, without any bark-bed: the former of which is con-

ftructed like a common bark-dove, bi ing furnifhed with a

pit for a bark-bed to receive the pots of particular forts of

plants intended for forcing, in order to forward them as

early as poffible ; and with flues lor tire. heat occalionally ;

and fometimes it is formed capacious enough to admit of a

border of earth behind the bark-bed, next the back wall,

ferving for fruit-trees to be planted in the full ground, luch

as cherries, peaches, apricots, &c. for early forcing. The
bark-bed is for receiving various forts of plants in pots in

winter, for forcing to maturity of growth or production in

that leafon, or early in the fpring, as pots of rofes, pinks,

dwarf tulips, hyacinths, narciuufes, honeyfuckles, Hyperi-

cums, and many other flower-plants of fmall or moderate

growth, both of the fhrubby and herbaceous kinds : alfo

any curious tender annual flowers, fuch as ballamines, &c.
may be forwarded in it ; likewife pots of llrawbcrries,

dwarf cherries, and other fmall fruits, plunged cither in the

bark-bed, or placed any where towards the glades; alfo

pots or boxes of kidney-beans, fallading, &c.

But befides thefe large doves, it i necelfary to have what
are called fuccejfion doves, and (mall pits for driking, for-

warding, and nurfing the plants in, while they are m their

infant date of growth, efpecially where the collections of

them arc lartje, in order to prevent the large doves from
being ufelelsly filled with improper or unproductive plants,

and for the purpofe of greater convenience. The pits ferv-

ing to drike the plants in, and the fucceflion ttoves for

placing and continuing them in afterwards, until they be-

come ready and fit for fruiting or letting into the large

ftoves.

Stoves are condructed in various ways, and of many dif-

ferent fizes and forms, (o as to fuit the (orts of culture and

management that are to be carried on in them ; but the mod
generally ufeful dimenfions for them are probably thofe of

from about ten to twelve or fifteen feet in height behind,

with any fuitable length, and eight, ten, twelve, or more in

width, having from two or three to five or fix feet of height

in the front. Very lofty or capacious (loves are but rarely

wanted.

The mod economical form of dove, Mr. Loudon fup-

pofes, is that of a parallelogram, placed from cad to weit,

of glafs fafhes on the fjuth fide, roof, and ends; and ma-
fonry toward the north : but that the moil elegant and eli-

gible for the plants, is one placed north and louth, and of

glafs on all fides : however, unlels an inner roofing be ufed

in this cafe, glafs on all fides is precarious, dpecially in the

northern parts of the ifland. Stoves of the dry kind are

kept of a temperature, in general, between fifty-five and

feventy degrees of Fahrenheit's fcale, and moid doves be-

tween fixty-five and ninety degrees of the fame thermome-

ter. Where the plant6 are grown in pots, and pluDged in

earth
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earth or bark, the pits fhould be made of confiderable depth,

to admit of thofe materials, as in the ufual culture of the

pine ; but pits tilled with earth, and managed ill the man-
ner propofed by the above writer for growing this fort of

plants, is fo decidedly preferable, both in refpeit to beauty

and economy, that few, who well underltand the plan and

think for themfelves, will reject it for Itove-plants, though
they fhould even think it unfit for raifing or growing thofe

of the pine kind. See Bromeua.
The different modes of conftructing houfes of this kind

are now to well underliood, that they need not be noticed

in this place, efpecially as they have, in fome meafure, been

pointed out under the culture of the feveral plants which
are raifed or managed in them, and under fome other

head-:. Befide, molt of the late improvements in the flues

of them, which are the mod material parts, will be feen

below.

The fucceflion ftoves and pits are probably the bed and
molt conveniently arranged and formed, either in connexion
with or contiguous to the large Itoves, fo as to admit of the

plants being readily removed into them. They may be

made of different fizee, in proportion to thofe of the Itoves,

and be provided with Aiding glades in different ways, ac-

cording to circumftances, but moftly in the manner of the

principal floves, efpecially in the former.

The ftriking and nurfing pits feldom need be of any large

dimenfions, but have fizes fomewhat proportionate to thofe

of the fucceflion itoves, having flues and glafles, for the

molt part, only upon the top parts of them.

The feafon to begin forcing in thefe ftoves is principally

from about the latter end of December to the end of Janu-

ary, according as the flowers, fruits, &c. may be wanted:
the plants and trees intended for forcing in pots fhould have

been potted either a year before, or in the preceding fpring

or autumn, and in winter (heltered from fevere froft till the

forcing time : it is neceffary for the fhrub and tree kinds in

particular, as if planted or potted the preceding year, or

before, and they are well rooted and firmly eftablifhed in the

earth, it is of effential advantage ; being all previoufly raifed

in the open ground, till advanced to proper growth for

flowering and fruiting ; and the fruit-trees at the fame time

trained in the requifite order: thofe intended for planting

in the internal border of earth behind, mould be planted

fully therein early in autumn, without being potted ; fome

of which, fuch as peaches, nectarines, apricots, &c. being

trained as wall-trees, others as low flandards, particularly

cherries ; and vines, planted alfo againlt the front without-

fide, have the Items trained in through fmall holes, and con-

ducted up under the Hoping glafles : but fuch plants as are

to be raifed from feed, fhould not generally be fown till the

time the pots are placed in the itove for forcing. When the

plants, feeds, &c. have been properly arranged in thefe

ftoves, they are foon fet in motion by the bark-bed heat,

and afterwards by making moderate fires on cold nights,

and on days occafionally, in very fevere weather, to fupport

a conftant proper warmth to continue the plants always in

moderate growth ; by which means, various flowers and

fruits may be obtained two or three months before their

natural leafon in the open air.

But thofe of the latter kind, or fuch ftoves as are worked
by fire-heat only, are moftly ufed for forcing fruit-trees, hav-

ing the whole or molt part of the bottom fpace within formed
of good rich earth, full two feet deep, in order to plant the

fruit-trees entirely in the ground to remain; an alley or

walk being either formed next the back wall, or carried

along the middle, allotting a raifed border along the back
part for the reception of the choicer fruits to be trained as

wall-trees ; and the main middle fpace for fmall flandards of
moderate growth : in thefe, the belt forts of apricots,

peaches, nectarines, cherries, plums, vines, and figs ; like-

wife any fmall fruit-plants, as goofeberries, currants, rafp-

berries ; alfo tufts of ftrawberries, which fhould all be firft

trained in the open ground to a bearing (tate ; may be in-

troduced : the peaches, nectarines, apricots, and figs, fhould

be planted principally toward the back wall, and trained to

a trellis, as wall-trees : the cherries as flandards, both fmall-

headed, moderate, full Itandards, half flandards, and dwarfs,

difpofed in the middle fpace, the tallelt behind, and the

lowed forward ; with pots of ftrawberries and low flowers

upon {helves near the glades ; and the vines either within,

towards the front, or wholly without, clofe againlt the

front wall ; and the Hems, or a Itrong fhout of each plant,

drawn in through a fmall hole made for each, either in the

wall, or in the timber of the front erections ; and the

branches within trained up to the infide of the floping glafs

upon trellis-work : in the vines planted on the outfide, it is

neceffary to guard the Items in winter, efpeciallv fome time
previous to and during the forcing feafon, with hay-bands
wrapped clofely round them, alfo to lay fome dry mulch
over the roots, to protect the whole as well as pofhble, that

the progrefs of the fap may not be much retarded by the

external cold, and to promote its flowing more freely for the

advantage of the internal growth of the vines, &c.
The feafon to begin forcing or making the fires in thefe

doves is January, or early in February, continuing it mode-
rately every night and morning, during the cold weather in

winter and fpring, to forward the different fruits to as early

perfection as pofiible.

Great improvements have lately been made in the con-
struction of houfes of this as well as other fimdar kinds in

which fire-heat is required ; and better and more effectual

modes of applying it in thefe and other cafes and ufes fug-

gelled. In a communication from C. Lorimer, efq. to the

Caledonian Horticultural Society, can-flues are drongly
adviied in the condruftion of fuch forts of houfes. The
flues of this kind there employed, were, it is faid, from
twenty-five to twenty-fix inches long, of a conical or taper

fhape, from thirteen to thirteen and a half inches in diame-

ter at the large end, and from eleven to eleven and a half

inches at the fmall end, mealured from the infide. In lay-

ing them for a flue, the fmall end is inferted into the large

one an inch or an inch and a half, and the joinings clofed

and made fecure with lime-plaiter. At firit, fire-clay was
employed for this purpofe, but it cracked and fell off, and
let the fmoke get into the houfe ; however, fince the lime-

plaller has been ufed, the flue has been perfectly tight,

and the houfe free from fmoke. It is thought, that per-

haps it might be an improvement, if the cans were made
of a cylindrical or drum fhape, all the length of the fame
diameter, fo that the ends would exactly fit one another,

with about the half of the thicknefs of. them taken off on
the outfides, for three-fourths of an inch from each, in

order to hold the plalter. This would make the flue, it is

luppofed, look much neater and better on the outfide, as

the fwelling at the joinings from the plalter would thereby

be greatly reduced ; and when the flue was cleaned, the

foot would be more readily and with greater facility got
out, as it would be quite fmooth in the infide from end to

end.

It may be urged as an objection, it is faid, that the houfes

may not have fo much iteam from the can-flues as from thofe

of the old conflruction, hut this, it is afl'erted, will not be
found to be the cafe. As full as much fleam has been
raifed by fprinkling the cans by means of a fine-rofed water-

ing-
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ing-pan or pot, afur they have been fufricicntly heated, as

could ever be done by the flues of the former conllruction.

In one inltance, though the eane had been made of com-
mon clay, they (tood the heat very well, and notwithltand-

in^j the Hue once took fire, only the can next the furnace

became cracked, but thole nude oi lire-clay are thought to

be lafer, the Itrongefl tire that has been applied D it having

in the leaft injured them.

In conlequcnce of the cans not being half an inch thick,

it is evident, it is laid, that they muft tranfmit the heat

fooner, and in much greater proportion, than flues of the

old conllruttion, which are commonly three inches thick in

the lides, and one in the tile-covering at the top.

In laying the can-flues, the ends ,,t them fhould reft upon
a brick fet on edge, which keeps the under lides or parts of

them five inches from the ground, and of courfe none of the

heat is drawn off" or loft in that way.

It may be objected alfo, it is laid, to the can-flues, that

they will cool fooner than the brick and tile ones ; but fo

long as any fire remains in the furnace, the can-flues will

tranfmit the heat, which is not the cafe with the old form of

flues, when the fire becomes weak.

The invention of thefe flue-, is faid to belong to Mr. Bur-

net, of View-field, near Dunbar, in Scotland, who fome time

fince built a houfe for forcing vines thirty-five feet in length

by thirteen feet in width, meafuring in the infide, with one

furnace, which is found fully fufficient to keep up a proper

temperature in the coldeft weather. This plan of flue was

had recourfe to in it with complete fuccefs, as he has fince

had the largeft crops of grapes that have been there known
upon vines of fuch an age : lately, indeed, every part of the

houfe, from the bottom to the top, has, it is faid, been

loaded with a profufion of fine clulters, fo thick, that they

appeared every where almolt touching each other. It has

been found, that after the eyes of the grape-vines in this

houfe are all fairly broken in the fpring, and the gardener

is at liberty to increafe the heat in the houfe, the thermome-

ter at eight or nine o'clock in the evening, commonly (lands

at from feventy-two to feventy-five degrees. The fire is

then mended for the night ; and the fucceeding morning,

about fix o'clock, the thermometer has kept up within two,

or at molt three degrees, of what it was the night before.

The furnace of the houfe is built on the plan of the late

Mr. Nicol, with Rumford doors ; and when the fire is

mended for the night, the a(h-pit door is (hut quite clofc,

which prevents the heat being too much increafed, and oc-

cafions a very (mall cutilumption of fuel
;

yet from the cans

being fo thin a proper degree of heat is tranfmitted, fo as

to forward the growth of the vines aftoniftiingly fall.

In two fmall houfes of this fort for vines, which have one

of Mr. Nicol's or Mr. Loudon's furnaces to each, one of

which has the flue built with bricks, and tile covers in the

old method; but in the other the flue was fome time fince

taken down, and a can-flue put in its place, which is con-

lidered to be a real improvement. In the former of thefe

houfes, a fire was put on the 14th of February, while

in the latter there was no fire until the 30th of March
following, yet the houfe with the can flues ripened the

grapes fooner than the other which commenced the fire-heat

fix weeks earlier, and with a confiderable faving in fuel. In

other trial-, fince the above the refult has been the fame.

And the can-flues have been found equally advantageous in

producing lar *e crops of grapes in other inftances, and are

capable of being beneficially employed for different other

fcrts of fruit-trees that are forced in houfes of tin, kind.

The fuperiority in the ufe of thefe earthen-ware tubes, in

the place of thofe which arc formed by Hones, bricks, or

tiles, is, it is faid, very great indeed. On the heft autho-

rity, they are ftated to have been attended with remarkable
fuccefs. Great crops, not only on thofe forte ol vim., which

are conlidered the belt bearers, but BD thofe which are lets

productive, fuch as the Frontiniac, have been afforded by
means of them in man) different tales and lituations ; in all

of which, the grape-, were not only line, but as well-tailed U
thofe in any foreign climate or country : and, it is thought,

that they promile not only to be greatly fuccefsful in this

fort of culture, but alfo in that of the peach and nectarine.

Iu ftiort, two very ijreat advantages may, it is fuppofed, be

derived from the ufe of thefe flues ; lirit, that an equal de-

gree of heat may be had from much lefl fuel ; and, lecondly,

that the fame degree of heat may be eafily fupported, with

much greater uniformity, both during the day and night.

In order to procure any heat in the air of forcing-houfes,

when the flues are built of brick or done, a ftro; g lire is re-

quired, which is very apt to give too much. But with the

can-flues, a very little lire, burning very flowly, will give

out a fufficient degree of heat. Upon the whole, there-

fore, there appears no doubt that the introduction of can-

flues into the forcing culture in houfes of this kind, may be
conlidered as-a very important improvement in the horticul-

tural art.

The can-flues which are thus ufed are capable of being

eafily made by any potter ; for which, however, fire-clay

inftead of common Ihould be employed, as having fome ad-

vantages, which have been already leen.

A more improved and economical mode of conflru&ir.g

houfes of thefe (orts, has alfo lately been fuggelted, and com-
municated to the fame fociety, by fir G. S. Mackenzie, as

the refult of careful experiment. Sir George having often

been furprifed at the coft of houfes of this nature, the molt

moderate of which feemed to him to put the innocent luxu-

ries afforded by them out of the reach of perfons of mode-
tort tines, he rcfolved to attempt to eredt one that fhould

combine the leaft poflible expence, with the mean3 of railing

more fruit in a given fpace than was done by any of the plans

which are in common ufe. This bold attempt, considering

the valt number of plans for the purpole which are in ufe,

or which have been propofed at different times, may be fup-

pofed difficult, or probably impracticable. It lias, how-
ever, it is faid, been accomphfhed, and attended with fuch

fuccefs, tlut the inventor is inclined to flatter himfelf it will

be the means of enabling many perfons to enjoy the produc-

tions of fuch houfes who never thought of polR-fling them,

and of adding fo much to the produce of market-gardens,

as to increafe the quantity of the richer fruits brought to

towns, and confequently to lower the price, as this plan of

training may be applied to fuch houfes aj have been already

built.

The firft matter that occurred to him as an object in

which economy might be exercifed, was the ends of Inch

houfes bei .ctcd with glafs. He could fee no rea-

r neceffity for this ; and it appeared plain, that a folid

end of mafonry, with a porch and double door, would be

more effectual in preventing the efcape of heated air, or the

ruffling in of cold, than a glafs end and a glafs door. The
next objeft which he had in view in this intention, and for

which he defired a remedy, was the frequent occurrence of

breakage, during the movement of the fafhes in giving air ;

and he conceived it poflible to have them I ted,

and yet to have ample means of ventilating the houfe. It

likewife conlidered, that much exj> kmar.ffnp

might thus be avoided. Thefe arc matters of (ome import-

ance in the buGnefs ; but the principal improvement is con-

ceived to be, the method of training the plants in the houfe.

This
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This and fome other purpofes are effefted in the following

methods. The training is done by means of a frame-work,

which is fet up at the diftances of fix feet acrofs the houfe,

and the moving of the frames, the ventilation, and regulation

of the heat, by the roof being covered with a compoiition, in

which there are hatches fixed that may be opened by cords

and pulleys, or by levers, and which fhut by their own
weight. The number of thefe hatches is, of courfe, to

be regulated by the fizes of the houfes, and the degree of

ventilation that may he required. In the front, there are

fafh-frames made to Aide pad each other ; fo that in each

divilion, about eight fquare feet may be opened. When the

front is opened, and the hatches raifed, a current of air in-

ftantly pafTes through, which may be regulated at pleafure ;

while all motion of the great front fames is avoided, and, of

courfe, all rifk of breakage from that caufe prevented.

A trellis is formed on the crofs frame-work, on which the

branches of the vines, peaches, neftarines, or other fruit-trees

are trained. There are two trelhfes on each frame ; and where
vines are cultivated, they are planted two in each divifion,

and one at every fix feet on the back wall, which in fuch

houfes is fifteen feet high in that part, and two feet in height

in the front one. Each vine in the divifion is trained to its

refpeftive trellis, and on half of the front fafh, fo that this

method does not fuperfede, but is merely an addition to

the common mode of training in fuch cafes. The houfe that

the inventor built fome years ago on this plan, is, it is faid,

forty-two feet long infide ; and part of it is feparated for

peaches and neftarines. The plan is twenty-four feet,

which, by the ordinary mode, would, it is faid, give a fur-

face for training of about 1050 fquare feet. The addition

which is propofed nearly doubles this, by adding about 950
fquare feet. It alfo allows of a great variety of vines being

planted, fo that there may be a fufficient number to choofe

from when they come to the bearing ftate. In large houfes

of this fort already built, by raifing vertical trellifes acrofs

them, many kinds of fruit, it is faid, may be forced, for

which, it would feem at prefent, there is no room, and many
fine exotics be cultivated.

The flue on fuch a plan may, it is fuggefted, be condufted
fo as to have fpaces for palling into the divifions, which, by
contrafting it at different places, retard the heated air in the

higher parts, the advantages of which are quite obvious.

The reft of the flue is low, but which can be managed in

different ways.

It is afferted from experience, that as good fruit has been
had on the vertical crofs trellifes, as under the glafs, or on
the back wall ; and that it is this fuccefs only that could
have induced the ingenious inventor to bring the plan into

public notice. He has the intention, fome time hence, to

conftruft a houfe of this fort with partitions of brick in-

ftead of trellifes ; which latt, however, look the belt. But
when utility and not appearance is ftudied, he fhould be in-

clined to give brick a decided preference, for many reafons
;

and among others, on account of the facility with which
the temperature could be regulated. There is to houfes of
this fort a fmall porch, the outer door of which is always
fhut before that of the houfe is opened, to prevent, when
neceffary, the rufliing in of the external air.

It has alfo been fuggefted by R. Stevenfon, efq. an able

engineer, that the fame principle which is employed in con-
ftrufting the flues for heating drying-houles for different

manufacturing purpofes, may be ufefully applied and
employed in heating ftoves, vineries, and other forts of
forcing-houfes in gardens. From experiments and trials

made in different houfes of the drying-houfe kind, with
flues built and conftrufted in different manners, a» with

the fire-place at one end, and the flue fix inches by
ten, condufted urder the floor, and made with tile-brick,

the flues being made to crols leveral times ur.der the
floor, before reaching the chimney at the other end of
the room ; by which the fmoke and heat were detained

longer i their paffage to it, and from traverfi ig the whole
of the floor, was confidently expected to raife the heat or

the place to ioo° of Fahrenheit's fcale ; but it wa- found
to be different, and with difficulty a temperature of from
60° to 70 could be raifed a:d kept up ; but that on the

flues being removed, and crofs-walls of open brick-work

made for fupporting the floor, fo that the whole fpace under
it formed one large flue for the fmoke and heated air, the

fame quantity of fuel put into the fame fire-place as before,

fpeedily raifed the temperature to 150 , at which it could
be maintained for any length of time, with the ordinary ex-

penditure of fuel ; and with the fire-place opened at one end
of the houfe, and the flue carried to the other end, then

turned and brought down the middle of the floor, and after

being condufted a fecond time to the end of the houfe oppo-
fite the fire-place, communicated with a chimney which took
off the fmoke, the flue meafuring three feet in height, and two
feet in breadth, made its evolutions in a fpace equal to the

area of the building, and four feet in depth under the fole of

the door; fuch flues being confequently not only much
larger than is common even in thefe cafes, but having the

divifion-walls for fupporting a pavement-floor over the flues,

all made of open brck-work, the whole fpace, as above, was
thereby converted into one large flue, or chamber for heated

air, which being made to iffue from the joints left in the

flone-floor, circulates freely to every part of the houfe ; fo

that with one common fire, the temperature of it, the area

of which is 30 feet by 18, and 14 in height from the floor

on which the flues reft, is fpeedily raifed to, and eafily kept
at, from 70 to 90 of the above fcale, while the wet ma-
terials are hanging in it, and the fhutters in the upper part

fet open. This effeft, which is much greater than in other

cafes of fmaller flues, is, it iB faid, entirely to be afcribed

to the largenefs of the flues. On thefe grounds it is con-

ceived, that the fimple application of as large flues as the

circumftances of ftoves and other houfes of that kind will

admit, would not only be attended with great advantage in

point of economy, as a very fmall fire would be fufficient to

maintain the temperature ufually required in fuch houfes

;

but what is perhaps, it is thought, of more confequence,

flues properly conftrufted upon this principle are capable of

being eafily regulated, and will induce a much more uniform

degree of heat. It would feem from the above trial, it is

faid, that the flues in general ufe are of too fmall dimenfions

;

that there is not capacity in them for allowing the heated

particles of air to expand ; and that the heat pafl'es through

the narrow flues, and makes its efcape with the fmoke in a

latent ftate, without being allowed to aft upon a furface

large enough to rob it of its caloric.

Upon this principle, large buildings and halls might, it is

thought, be heated ; and one fire might be made to heat a

much greater range of vineries, or other houfes of the fame

kind, than is the praftice at prefent. It would alfo be a

great improvement in the conftruftion of heated houfes, and

even the inclofing of gardens, where they are of the wall

kind, to make the walls hollow, as well on account of fuch

a mode of conftruftion inclofing a fpace for air, which is

an excellent non-conduftor, as of the facility with which the

fire may be applied, by converting the whole, or the

greateft part of the wall, into a flue or receptacle for heated

air. When this is to be done, the fire-place fhould be kept

as low as pofllble ; and after anfwering its purpofe in

8 the
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the houfe, the flue might be made to communicate with

the hollow garden-wall, and the fmoke made to efcape

at a chimney Gtuated, according to circumttanccs, at a

greater or lcfs diftance from the heated houfe. It is thought

too, that an apartment heated with fluea ot a large conltruc-

tion, is lefa incident to fudden changes of temperature than

when the flues are fmall. The heat in large fluea can be

regulated with much precision, and they are attended with

the advantage ot leldom or never requiring to be cleaned.

In all chimnies tor houfes of this kind, an aperture fhould,

it is faid, be made in the wall, with a clofe Ihutter, near the

top ot Inch chimnies, where a lamp or lighted candle Ihould

be introduced for an hour or two, immediately after the fire

if put on, in order to create a current, and thereby bring the

fmoke to itfue at the chimney-top.

Thele conltitute the mod material hints and improvements

which have vet been thought of for bettering the condruc-

tion of houfes of the itove and other limilar kinds.

Sro\£-Plantt, in Gardening, fuch tender exotics from

the hot parts of the world as require the aid of the ftove

to prelerve them in this climate. They are very numerous,

fo that our limits will not allow our reciting them.

Stove or Lump-Salt, in Rural Economy, a term applied

to that fort of fait which is prepared by a certain heat,

as about 226°, and afterwards dried in the lloves employed

in works of this kind. Sec Salt.
Stoves, at Sea, are fquare boxes made of plank, and

lined with brick, for burning charcoal in, to drefs the ad-

miral's victuals.

STOVEN, iti Rural Economy, a word that fignifies a

fapling fhoot from the llool of a fallen tree.

STOUENUCK, in Geography, a townfhip of America,

in Cumberland county, Ne.v Jerfcv-

STOVER, in Agriculture, a general name for the dif-

ferent torts of fodder anting from threthed grain, whether

it be ftraw, chaff, or the fhort draws, fuch as ears and

rough chaffy matter, feparated by the rake or riddle from

the corn in chaff, after the ilraw has been removed by (bak-

ing from the floor. But betides thefe torts of fhort ftrawy

materials, it alfo fignifies, and is applied to, the pulls and

points which are broken off in the threfhing of rape crops,

and which are eaten with great greedinefs as food by dif-

ferent forts of live-dock ; the pulls being often confidered

a» equal to hay, and the points equal to cut wheat-tlraw, as

fodder.

STOUGHTON, in Geography, called by the Indians

Paiemitt, or Pontipog, i. e. taken from a fpring that rifes

out of the earth, a townfhip in Norfolk county, Maflachu-

fettt, iiicorporated in 1726, and containing 1600 acres of

land and 1 134 inhabitants. It is boutded E. by Braintree,

W. by Sharon, and lies 15 miles fouthwardly of Bofton.

This townfhip contains iron-ore of excellent quality, and a

rolling and flitting mill, which manufacture confiderable

quantities of Heel and iron. Charcoal, bafkets, and brooms,

in confiderable quantities, are fent from hence to Bolton. In

the late war, a large quantity of excellent gunpowder was

made in this town, for the American army, from talt-petrc,

the produce of the towns in its vicinity.

STOVING, in Sail-mating, is the heating of the bolt-

ropes, fo as to make them pliable. They fhould be Itoved

in a Itove by the heat of a flue, and rot in a baker's oven or

a (love-tub ; and tarr< d with the belt Stockholm tar. The
flexibility of them fhould be always confidered in taking in

the flack, which mull reit ou the judgment of the fail-

maker.

STOUND, in Rural Economy, the name of a wooden
vetfel to put frr,?.!l beer in.

Vol. XXXI V.

STOUPEE, in Geography, a town of Lithuania ; 35
miles E. of Novogrodek.

S'l'OURf a river of England, which rifes near Haveril,

in Suffolk, and paffea by Clare, Sudbury, Nayland, Dcd-
ham, Manningtrce, See. forming a boundary between the

counties of Ellex and Suffolk, and runs into the German
fea at Harwich.—Alio, a river of England, which rifes

near Wincanton, in Somerfetlhire, and runs into the Eng-
lifh Channel at Chriltchurch, in Hampfhirc.—Alfo, a river

of England, in the county of Kent, which runs into the

fea at Sandwich.—Alfo, a river of England, which runs

into the Trent, 4 miles S. of Kiddermintter, in the county

of Worcefler.

Stouk Head, a cape of Denmark, on the N.W. coaft

of the ifland of Funen. N. lat. 55 37'. E. long.

9° 48'.

.STOURBRIDGE, a town, the name of which is

derived from a bridge built over the river Stour, in the

county of Worcelter, England. Being for a confider-

able period a hamlet belonging to Swinford, it had, until

the time of Henry VIII., a chapel dependent on the church

of that place : but having now increafed to a large and

populous town, a chapel was erefted of brick, in 1742,

on the weftern fide of the town ; which, by aft of parlia-

ment, has been made parochial, and independent of the

mother-church. The various dalles of Protellant Diffenters

have alfo meeting-houfes in this town. A free-fchool was

founded by Edward VI. ; but anterior to that reign, there

appears to have been an intlitution for a fimilar purpofe

:

the prefent one is handfomely endowed, and is under the

infpeftion of eight governors.

The manufactures of Stourbridge, which are aided by

the vicinity of the Staffordfhire canal, are various : the

principal is that of glafs, both in making and cutting of

which, a great degree of elegance and ingenuity is fhewn.

This art, in which the Englifh now excel, was not intro-

duced into England till 1 C57, at which period the Venetians

furpaffed all other nations in the production of cryftal

looking-glafles. The other branches of manufafture here

praftifed, are the procefs of making leather from fheep-fkins,

iron articles and nails, and fine cloth from Britifh wools.

There are alfo mines of crucible clay, which afford ample

employment to the town and neighbourhood. Stourbridge

has a weekly market on Friday ; two annual fairs, celebrated

for cattle; and contained, according to the report of 181 1,

866 houfes and 4072 inhabitants.—Beauties of England

and Wales, vol. xv. Worcelterfhire, by Mr. Laird.

STOURHOLM, one of the fmaller Shetland iflands,

between Yell and Shetland. N. lat. 6o° 54'. W. long.

STOURPORT, a town about four miles from _ Kid-

dermintter, on the banks of the river Severn, and in the

county of Worcelter, England. Its origin is chiefly

owing to the Staffordfhire and Worcelterfhire canal, Which

entering this county at Wolvcrley, continues parallel with

the river Stour for a diflance of nine miles, and is termi-

nated by a bafon at Stourport, where it joins the Severn.

The houfes of this place are commodious and neat, amount-

ing to upwards of 250, with about 300c inhabitants ; and

here is alfo eltabhfhed a weekly market, which in the winter

months greatly abounds in hopSj with two annual fairs.

Ovir the river Stour, eretted a (tone bridge at

Stourport in 1773 ; but winch having been deltroyed by a

violent flood, wa replaced bv '
[ one, of iron,

confiding of a fingle arch of 150 feet fpan.

About two miles talt is Hartlebury caftle, once defended

by fortifications and a moat, and for many centuries pad
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the refidence of the bifhops of Worcelter. It was given

to the diocefe by Burdred, king of Mcrcia, and feveral of
the bifhops have (trcngthened and decorated it. In the

reign of Charles I. it was taken and fold by the parliament,

but after the reiloration, it was re-edilied by the fuccecd-

ing bifliops : it is a brick ftru&ure, with battlements, tur-

rets, &c.-^-Beauties of England and Wales, vol. xv. Wor-
cefterfhire, by Mr. Laird.

STOUSE Head, a cape on the call coalt of the

ifland of South Ronaldfhay. N. lat. 58° 40'. W. long.

STOW, John, in Biography, an indnltrious antiquarian

and hiilorian, was the (on of a merchant-tailor in London,
and born about the year 1525. About the year 1560 he

formed the defign of compofmg annals of the Engliih hif-

tory, and to this objedt he facrificed his trade and domeftic

concerns ; travelling on foot to feveral cathedrals and other

public ellablilhments, in order to examine records, charters,

and ancient do«uments. He alfo purchafed, as far as he was
able, old books, manufcripts, parchments, &c. of which he

made a large collection. But wanting patrons, and prefled

by neceffity, he was obliged to intermit his favourite pur-

fuits, and to renew his application to bufinefs with a pro-

perty that had been much leflened. Benefactions, however,

from Dr. Parker, archbilhop of Canterbury, enabled him to

profecute his ftudies ; but being fufpefted of an attachment

to popery, an iniormation againfl him was laid before the

council, in 1568, as a dangerous perfon, and as having pollef-

fion of many pernicious books of fuperitition. His itudy

was fearched by order of Dr. Grindal, bifhop of London,
and many popifh books were found in it ; which difcovery

fixed upon his character the reproach of a fufpe&ed perfon
;

and two years after, an unnatural brother, who, having

defrauded him of his goods, was defirous of taking away
hit life, preferred againit him above 140 articles before the

ecelefiaftical commiffion. But the infamous character of

the witneffes who were engaged to prove the charges, caufed

him to be acquitted. His firft work, undertaken at the re-

queft of the powerful favourite, Robert Dudley, earl of

Leiceller, had been already publiihed : and as it had been

dedicated to the faid nobleman, his countenance was of
fervice to him in his prefent circumilances. This was " A
Summarie of Englilhe Chronicles," firft printed in 1565,
and feveral times reprinted. This book contained an ac-

count of the reign of every Englifh king from the era of the

fabulous Brute, down to his own time, with a lill of all the

principal magiftrates of London from the Conquelt. It was
afterwards continued by Edmond Howes, who printed

feveral editions, fo that the work mud have been popular.

In 1575 he loll his bell patron, archbifhop Parker; but
his mind was fo ardently engaged in his antiquarian ftudies,

that he profecuted them with unintermitting diligence and
zeal, amidft all the inconveniences and diftreffes of penury.

In 1585 he prefented a petition to the lord mayor and court

of aldermen, Hating, that for 25 years he had been employed
in compiling and publilhing divers fummaries, recording the

memorable afts of famous citizens, and that he contemplated

the publication of a larger fummary, and foliciting en-

couragement and affiftance ; and four years after he pre-

fented another petition, requelting a penfion, or fome other

benefa&ion ; but it does not appear whether or not he fuc-

ceeded in his folicitations.

To the improvement of the fecond edition of the Chro-
nicles publiihed by Hollingfhed in 1587, Stow largely con-
tributed ; and he alfo fupplied corrections and notes for two
editions of Chaucer. His " Survey of London, &c." on
which he had been long employed, appeared in 1598, and a

fecond edition was prefented to the public before his death.

It was feveral times reprinted, with fuccefiive improvements,
and has been the bafis of all the fubfequent hiflories of the

metropolis. For his large Chronicle or Hillory of Eng-
land he had been for 40 years collecting materials ; but he
only lived to print an abdraft of it in 1600, entitled f* Flores

Hiftoriarum, or Annals of England," 4to. dedicated to

archbilhop Whitgift. Edmond Howes publifhed from his

papers a folio volume, entitled " Stow's Chronicle ;" but
this does not feem to contain that " far larger work," men-
tioned by Stow, and which he left in his itudy fairly written

out for the prefs. It is faid to have come into the poflef-

lion of fir Symonds Dewes, but is not found among his

MSS. in the Britifh Mufcum. Stow having fpent his patri-

mony, and acquired no certain income, funk into wretched
penury in his old age, and was under a neceffity of applying
for public charity : and James I., " by one of the meaneft
acts of his very mean reign," granted a licence, authorizing

him, then in his 78th year, " to repair to churches, or other

places, to receive the gratuities and charitable benevolence

of well-difpofed people." Of the amount of this bounty,
we may form fome conjedlure from the colleft ion in the

parilh of St. Mary Woolnoth, which reached the fum of
"]s. 6d. ! The city of London was not more liberal than

the fovereign of the country ; and it mult reflect no fmall

degree of reproach upon it, that it could not extend its libe-

rality towards its own hiilorian. Stow, opprefied by poverty

and painful difeafes, obtained a releafe in the year 1605, at

the age of 80 years. His afpeft is faid to have been cheer-

ful, and his behaviour mild and courteous.
*• In his writings," fays one of his biographers, " he

difplayed a fincere love of truth, and great diligence in in-

vestigating it, with the moral feelings of a worthy man.
His brother antiquarians fpeak of him with refpeft ; and if

he ranks, in point of ftyle and matter, with the inferior

clafs of hillorians, he may claim the praife of humble
utility." Biog. Brit. Gen. Biog.

Stow, in Geography, a townfhip of Middlefex county,

in the ftate of Mailachufetts, incorporated in 1683, and
containing 885 inhabitants ; 26 miles N.W. of Bolton.

—

Alfo, a townfhip of Vermont, in Chittenden county, about

25 or 30 miles E. of Burlington, containing 650 inhabit-

ants.

Stow Creek, one of the eight townfhips into which Cum-
berland county, in New Jerfey, is divided, containing 1039
inhabitants.—Alfo, a river of New Jerfey, which runs into

the Delaware, N. lat. 39° 28'. W. long. 75 26'.

STOWAGE, the general arrangement of the feveral

materials by which a fhip is to be laden, with regard to

her figure, magnitude, and folidity,

In the ftowage of different articles, as ballad, calks,

boxes, cafes, and bales, there are feveral general rules to

be oblerved, according to the circumilances or qualities of

thofe materials. The iron ballad, which is moftly ufed in

king's fhips, mould not be flowed too near the keelfon,

but winged up from two to four feet from the fides of the

keelfon, according to the make of the fhip6. Calks which
contain any liquid, are, according to the fea-phrafe, to be
bung-up and bilge-free, i. e. clofely wedged up in a horizontal

pofition, and reding on their quarters ; fo that the bilges,

where they are thicked, being entirely free all round, cannot

rub againll each other by the motion of the veffel. Dry
goods, or fuch as may be damaged by the water, are to be

carefully inclofed in calks, cafe«, bales, or wrappers ; and

wedged off from the bottom and fides of the fhip, malts,

and pump-well.

The knowledge of flowing a fhip's hold with propriety

requires
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requires the greated attention of the Ikilful mariner ; for

although it is well known that Ihips in general will not

Carry a lufficient quantity of fail, till they are laden fo deep

that the line of floatation is well with the extreme breadth

amidlhips, or nearly fo, yet there is more than this general

knowledge required ; for fhould the cargo confill of very

heavy materials, as lead, iron, Sec, and they he unlkilfully

flowed too near the bottom, it will place the centre of
gravity too low; and although this will enable her to carry

a great prefs of fail, (he will nevcrthelcfs roll heavily, and
confequently n(k the lofing of her malls. On the other hand,

fhould the cargo be light, it is very evident that, without a

fufficient quantity of heavy ballad, or other materials of like

weight, (lowed low down in the veflel, (he would be- cranked,

that is, the centre of gravity would be raifed too high,

whereby the veflel is rendered incapable of carrying tail

without being expofed to the danger of Overfetting.

Thus the whole art of (lowing or lading a veflel, there-

fore, confills in placing the centre of gravity to correfpond

with the trim and fhape of the vefTcl, fo as neither to be

too high nor too low ; neither too far forward, nor too far

aft: thus it will be readily teen, that all the weightier part

of the cargo fhould he placed as near the midlhips 3s pof-

fible, flowing the lighter part of the cargo uppermolt, alfo

at the fore-part of the veflel, and likewife i lofe aft : hence, if

the veflel be judicioufly llowed, (he will neither roll nor pitch

heavily, and will be enabled to carry a good fail and ply well

to windward, efpeciallv if due regard has been paid to thefe

qualities in the condruclion of the veflel. See Ballast.
Snnv.M.E ^oom, in Hop Meutagemnb, the apartment or

place conftrutted for receiving and containing the hops, after

they have been dried, until they are ready or in proper con-

dition for bagging. It has a fuitable hole made in fome
part of the floor, round which a frame of wood is placed,

fo as to exadtly fit the mouths of the bags, which are

fecurely fixed all round to it, for the convenience of (tow-

ing the hops into them. See Hop.
STOWE, in Geography, a parifh in the county of Buck-

ingham, England, three miles N.W. of the county-town, is

not d for the magnificent feat of the marquis of Bucking-
ham. Peter Temple, efq. was the firft of the family who
fettled at Stowe in the year 1554, and who erefted a manfion

on the eflate ; but this was taken down and rebuilt by fir

Richard Temple, K. B., who died in 1697. His fon, lord

Cobham, enlarged the manfion by building a new front, and

adding two wings ; but the late marquis of Buckingham,
and his father, earl Temple, made dill greater alterations

and improvements at this place. The whole front, of re-

gular and uniform architecture, now extends 916 feet, of

which the centre ie 454 feet. It cot. fills of a centre, or

body, with two wings, connected by apartments. A flight

of 31 (teps leads to the grand faloon, an oval apartment,

60 feet by 40, furrounded by Scaliola columns, imitative of

Sicilian jafper. The pannels, cornice, and dome, are all

adorned with fculpture and other ornaments, to produce a

fplendid effect. A (late drawing-room, 50 feet by 32 ; a

date gallery, 70 feet by 25 ; a library ; and fevcral drawing

rooms, eating-rooms, &c. conllitute the principal floor.

A library, fitted up to receive Saxon MSS. and old litera-

ture, has recently been formed here from the defigns of

John Soane, efq. Molt of the apartments are enriched

with pi&ures, and fitted up in a fplendid ttyle. The gardens

or pleaf iie-grounds of Stowe are, however, more cele-

brated than the manfion : they confift of 400 acres, and

prefent a ?reat variety of furface, fcenery, and objects. In

fome placs they difplay bold fwells, with narrow and wind-

iflg vallies ; the principal of which is filled with a broad and

pellucid lake. In one part this forms a cafcade, and over it

is a palladia!! bridge. In different parts of thefe gardens are

d ornamental buildings, confiding of temples, columns,

The beauties and characterise features of thil

jullly noted feat hive been extolled in the poetry of Welt,

. ,.nl llammond; and are fully defcribed in an octavo

volume, published in 1797, entitled " A Defcription of the

Hon fe and Gardens of Stowe," with thirty-three plates; moll

it which were drawn and engraved in a taltetul llyle by

T. Midland. An account of it is alfo given in the firft

volume of the Beauties of England and Wales.

STOWEY, Nether, a fmall market-town in the hun-

dred ol Wilhton and Frccmanors, in the county of Somerfet,

England, is lituated eight miles W.N.W. from Bridge-

water, and 149 miles W. from London, at the foot of

Quantock hills, on the banks of a rivulet, which parting

through Fiddington, falls into the Bndgewater river at

Combwick. The town confids of three Itreets, and was
returned to parliament, in the year 181 1, as containing 119
houles, occupied by 620 pcrfons. A weekly market is

held on Tueldays, and an annual fair for cattle. Here is

a fmall markct-crofs, of an octangular form, Handing on
eight fmall round pillars, with a clock, and a bell, which is

ufually rung to proclaim the commencement of divine fer-

vice, as the church Hands a quarter of a mile from the

town. " Stowcy is a reputed borough, the inhabitant*

whereof anciently held their houfes and lands of the caftle

by burgage. The cattle dood on a hill to the wedward
of the town, and near it was a church dedicated to St.

Michael ; but both are now ruined, fo that no vediges remain

of either but the cadle-ditch ; the fcite of the cattle being

padure-ground." The prefent church, St. Mary's, is a

fubltantial edifice, having at the wed end an embattled
tower 70 feet in height, with a turret at one corner. Col-
linfon's Hiltory of Somerfetfhire, vol. iii. 4to.

STOW-MARKET, a town in the hundred of Stow,
and county of Suffolk, England, is feated at the junction

of three rivulets, which form the river Gipping. In 1801
it contained, according to the parliamentary report, 283
houfes, and 1761 inhabitants; and by the report of 181 1,

thefe appear to have increafed to 2006 perfons, and 401
houfes. Stow-Markct i3 certainly a flourifhing town, and
contains many handfome houfes, efpecially near the market-

place. The church is a fpacious and beautiful building,

with a fquare tower, furmounted by a lleeple 120 feet

high, which, though of wood, lias a light and neat ap-

pearance. In this church are interred feveral of the Tyrrel
family, of Gipping-Hall, in this hundred. Here is alfo

the monument of Dr. Young, once vicar of this place, and
tutor to the immortal Milton. The contiguous parifh of
Stow-Upland, which has neither church nor chapel, is now
confolidated with Stow-Market ; but they have llill didinft

officers for each pari(h.

The county meetings for Suffolk are chiefly held in this

town ; and here is a manufacture of facking, ropes, twine,

and hempen, which has fucceeded that of duffi and bom-
bazeens. Being well lituated for the barley tradf, the

market of this town is much frequented by the fa/merr, and
much bufinefs is done in the malting line. A principal

fource of the prolperity of Stow-Market is the navigable

canal from this place to Ipfwich, which «; opened in 1793.
It is fixteen miles in length, and has fifteen locks, each

fixty feet long, and fourteen w:de: three of thefe are built

with timber, and twelve with brick and done. The total

expence of this undertaking was 26,380/. Independently of
its utility, this canal is an ornament to the town. The.e are

about 150 acres of hop-plantations in this neighoourhood.
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An old manfion-houfe, called AbbotVHall, together with
the manor of Stow-Market, were given by king Henry II.
to the abbey of St. Ofyth, in Effex ; but was granted,

38 Henry VIII., as part of the pofl'effion of that mo-
naltery, to Thomas Darcie. The houfe of induttry for

the hundred of Stow Itands on an eminence, about a mile
from the town. It has rather the appearance of a gentle-

man's feat than of a receptacle for paupers. It was
erected at an expence of more than iz,ooo/., and was
opened in 1 78 1.

Buxhall, near Stow-Market, was the birth-place of fir

William Coppinger, lord mayor of London in 1512. At
his death, he bequeathed half of his large property to

charitable purpofes ; the other half was devifed to his rela-

tions. Finfborough-Hall, in the parifh of Great Fmf-
borough, was built in 1795', by l^e prefent proprietor and
lord of the manor, Roger Pettiward, efq. An embowered
walk leads behind the hall to the church, winch contains

feveral monuments of the Wollafton famdy, formerly pro-

prietors of Finfborough ; and particularly one to the me-
mory of William Wollatton, author of the " Religion of
Nature delineated," who relided and is interred here. He
was born in 1659, at Coton Clanford, in Staffordfhire,

and died in 1724.
The hamlet of Gipping derives its name from its fituation

near the fource of one of thofe fprings that form the river

Gipping. It was once the feat of the ancient family of

Tyrrel, whofe relidence, Gipping-Hall, is now held by
fir John Shelly, bart. Haughley was formerly a market-
town, out of the ruins of which Stow feems to have rifen.

Near the church Hand the remains of a very ftrong cattle,

conjectured to have been built by the Saxons. The figure

of the building approaches to a fquare, fortified with a

deep ditch, or moat ; and, except on the north fide, a pro-

portionable rampart, ttill entire. Towards the north, upon
a high artificial hill, of lteep afcent, and alfo furrounded
with a deep moat, itood the keep ; of which the founda-

tion, now remaining, is very thick, and apparently circular.

On the well fide, a large oblong-fquare fpace feems to have

contained fome outwork of the cattle. The ground oc-

cupied, or inclofed by all thefe works, exceeds feven acres.

The manor and park of Haughley formerly belonged to

Charles Brandon, duke of Suffolk ; from whom they de-

volved by purcliafe, or exchange, to the crown ; and were
afterwards granted to fir John Sulyard, of Wetherden.
The manor is very extenlive, and the lord formerly pof-

fefled a power of trying all caufes in his own court of oyer
and terminer. Beauties of England and Wales, vol. xiv.

Suffolk, by F. Shoberl.

STOW-ON-THE-WOLD, a market-town and parifh

in the hundred of Wettmintter, and county of Gloucefter,

England, is irregularly built on the fummit of a high hill,

the bafe of which is about three miles in diameter. From
this elevated fituation it is generally faid to want three ele-

ments out of the four ; fire, earth, and water : air it pof-

feffes in plenty, and, though uncommonly iharp, it is

reputed to be very healthful. Water is fcarce, efpecially

fince the decay of an horizontal wind-mill at the north end
of the town, which formerly railed it from a very deep well,

and forced it through pipes to the houfes. The charter

for the market was granted, in the fourth year of Ed-
ward III., to the abbey of Evefham, by which eftablifh-

ment fome part of the manor was held in the time of Edward
the Confeflor ; and within a century, it had obtained pof-

fefiion of the remainder. The manor now belongs to Ed-
mund John Chamberlayne, efq., a defcendant of a relpedtable

family of Norman extraction, who fettled in the hamlet of
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Maugerrtniry, on the eaft fide of Stow, in the time of
queen Elizabeth ; and one of whom, Edmund Chamber-
layne, efq., was fheriff of this county in the 39th year of
that fovereign.

The church is a well-built edifice, apparently the work-
manfhip of different periods during the fourteenth and
fifteenth centuries. It conlitts of a nave, ailles, and chancel,

with an embattled tower on the fouth fide, 81 feet in

height, which, from its lofty fituation, cor.ilitutcs a prin-

cipal object through a circumference of many miles. The
archer are pointed, and fupported by cluttered pillars.

At the call end is a rich window of quatrefoile ; and at the

wttt end a window of ovals, with two trefoils in each.

Several monuments and iufcriptions, to the memory of the

Chamberlayncs, are contained in this edifice ; and in the

midtt of the chancel is a large altar-tomb, in remembrance
of Duke Haftings Keyt, of Ebi::gton, an officer on the

part of Charles I., who died in the year 1645. His effigy

in armour is engraved on the flab which covers the tomb.

The principal charitable inttitutiona are an alms-houfe

for nine poor perfons, and a free-fchool ; both lituated on
the fouth fide of the church-yard. The former was founded

under the will of William Chettre, dated as early as the

fixteenth of Edward IV. Ailmere, or Ethalmere, earl of

Cornwall and Devon, in the tenth century, the reputed

founder of the original church in this town, is alfo faid to

have erected an hofpital here, which Rudder mentions as

being yet charged in the Fiift-fruits office with the annual

fum of 13J. ^.d. The population of Stow, as returned

under the act of 181 1, amounted to 1 188 ; the number of

houies to 264: the latter are moftly low, and built with

ilone, and have generally a very ancient appearance. The
principal manufacture is that of fhoes.

At Adleitrop, or jEdelllhorp, about three miles eaft of

Stow, is the feat of James Henry Leigh, efq., a lineal

defcendant of fir Thomas Leigh, to whom the manor,

which had previoufiy belonged to the abbey of Evefham,

was granted in the year 1554. The manfion is a very an-

cient building, but has been much enlarged, and otherwife

improved. The pleafure grounds have been laid out by
Mr. Repton. About three miles fouth of the town is an old

encampment, called Income-camp.—Beauties of England

and Wales, vol. v. by J. Britton and E. W. Brayley.

STOW RE, in Rural Economy, a term fignifying a

round of a ladder ; a hedge-ftake ; alfo the ftaves of the

fides of a waggon, in which the eave-rings are fattened.

It alfo fignifies a llaff or round ftick, fuch as a tuck or

rack ftaff.

STOWS, in Mining, are feven pieces of wood, fet upon

the furface of the earth, fattened together with pins of

wood. See Spindle.
STRABANE, in Geography, a pott-town of the county

of Tyrone, Ireland, fituated on the river Mourne. It is a

flourifhing town, and has a good market for many articles,

efpecially linen cloth. Its canal, connecting it with the

navigable river Foyle, is a principal caufe of its profperity,

which is daily increafing. Strabaiie, before the 'union, was

reprefented in parliament. It is 101 miles N.N.W. from

Dublin.

Strabane, two townfhips of Pennfylvania, one in

Adams' county, the other in that of Wafhington ; the

latter containing 2395 inhabitants.

STRABISMUS, S^ado^o?, in Medicine. See Squint-
ing.

STRABO, in Biography, a celebrated geographer, was
born at Amafia, a city of Pontus, but in what year we
cannot afcertain. From his acquaintance with C. Gallus,

prefect
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picfect of Egypt] and from his having compofed his geo-

graphy in the fourth year of the emperor Tiberius, we may
infer that lie flourilhcd in the century B.C. ; and Blair

afligns his death to the year 25 before the commencement
of the Chriltian era. It appears that he lhidied grammar
and rhetoric at Nyffa, and that he was inftruCted in the

principles of the various fecSs of philofophers in feveral of

the mott celebrated fchools of Alia. He own? himlelf .1

Stoic, and he followed their dogmas. Of the general

courfe of hi; life little is known ; but he appears to have

been a great traveller, and to have vilited moll of the

Countries which he defcribes. Belides his Geography,
contained in leventeen books, which was written in his ad-

vanced age, and which is highly valued, he was the author

of fome hi'lorical works, which have been loft. His Geo-
graphy, though fince the time in which he lived it mult be

imperfett and erroneous in various particulars, is very uleful

for the illuitiation of the hiltory and writings of the an-

cients ; more efpecially as he interfperfes many philofophical

remarks, which indicate a cultivated mind, and many (hort

narratives, winch ferve to extend our acquaintance with the

hiltory and antiquities of remote periods.

Several editions of a Latin verfion of Strabo appeared

before the Greek text was printed. Of tile Greek and

Latin editions, the firil tfi3t claims commendation for its

erudition was that of II. Cafaubin, fol. Gencv. 1587, and

Paris, 1620. That of Janfon ab Almeloveen, cum notis

variorum, Amll. 2 vols. fol. 1 707, is much eiteemed,

though not very correct. An Oxford edition has lately

appeared, under the infpeCtion of Mr. Falconer. Fabr.

Bibl. Grace. Gen. Biog.

Strabo frequently mentions mufic, and the iiluftrious

muficians of antiquity, with great refpect. He places

Zeno at the head of all fcience ; and lays, that the prin-

cipal invention of the poet does not confiit in teaching, but

in delighting mankind. Whereas, according to the more
ancient fages, poetry was a firil plnlolophy, which con-

ducted youth through a pleafant path to prudence, mo-
rality, maimers, human a"< etions, and foeial laws ; while

the moderns of our times (adds Strab ) fay, that wildom
is only to be found among poets: on which account, the

cities of Greece teach poetry to youth before all other

things, not oily For pleafure, but as a ufeful and virtuous

difciplme. In the lame manner, muficians, while they

are teaching to ling and plav on instruments, making this

faculty a profeffion, are called matters, and correctors of

manners. And this was not only the opinion of Pytha-

goras, but is manifestly demonstrated by Anftoxenus ; and

for this reafon Homer placed a mufician over Clytemneltra.

as a guardian and guide of her conduct. All this has been

copied from Strabo by Athenxus, I. i. c. 17.

But though a grave and f ilid writer, and a Stoic, Se-

nas related a florv in his fourteenth book, which throws

a ridicule, not only on an eminent individual mulieian, but

on the pretended lovers of mufic.

He fays that in Greece, near Bargilia, on the fca-coaft,

there was a market-town in a barren country, in which the

inhabitants fubfuled chiefly on fifh ; and a great performer

on the cithara palling that wav, wifhed to dilplay his tal

in public. On notice being given, the inhabitants allembled

in great crowds to hear him. But foon after he had b

to perform, on hearing the fifli-market bell, the audience

haflened away, and left the citharadilt only one folitary

perfon behind, who had not heard the bell, for he w-a-

The mufician complained of his ill-treatment, but finilhed

by faying to the remaining gentleman, " Kind fir ! I thank

you for your politenefs, in Haying after all the reft hid left

me ; but I perceive that you arc a man of taftr, a true lover

of mufic, and did not run away in the midlt of my per-

formance, merely becanfe the lifh-bell rung."—" What do
you lay: Why, has it rung?" demands the deaf gentle-

man: and the performer anfwering in the affirmative

—

" Oh, thc"n, 1 wifh you a good day, lir ;" and h.illened to

the market as fall as he could.

STRABRAGY, in Geography, a bay on the north

ooaft of Ireland, in the peninlula of Inifhowen, and county
of Donegal. It is loulli of Malm head, and the village of

Mali'i is fituated on it.

STRACAIA, a town of Walachia ; 18 miles N.W. of

Krajova.

M'RADA, Famiano, in Biography, a celebrated Ita-

lian write-, horn at Rome in 1572, who entered into the

fociety of Jefus in 1592, and became profeffor of eloquence

in the Roman college, where he refided till Ins death 111 1659.
His molt famous work was a " Hiltory of the Wars in the

Low Countries," in Latin, confiding of two decades : the

fir It , comprifing the events from the death of Charles V. to

the year 1573, and pubhfhed in 1632 ; and the Second, as

far as 1590, pub.ilhed in 1647. Strada's work was criti-

ciled with fome feverity by cardinal Bcntivoglio ; and it is

allowed to have been more the production of a rhetorician

than of an impartial and correct hiftorian. The flyle, how-
ever, is animated, and the language pure, though defective

in the good talte of fome other modern Latmilts. It was
attacked with virulence by Gafpar Sci -ppius, in his " In-

famia Famiani Stradae," which injured his own reputation

more than that of the hiltorian.

The " Prolufiones Acadcinicae" of Strada, containing

vari his diflcrtations on literary fubjedts, is an ingenious and
elegant performance, particularly admired for its imitations

of the molt celebrated Latin poet,-,. Addifon pronounces
tin effufion to be " one of the molt entertaining, as well as

the mo't jult pieces of criticitm he had ever read ;" and he

has made it the lubjeCt of three papers in the Guardian.

Tirabofchi. G n. Biog.

Sihada, or STRADANUS, an eminent painter of a good
family, was born at Bruges in the year 1 536; and after Stu-

dying 111 his Own country, vilited Italy for further improve-

ment. At Florence he was employed in fome considerable

works, and thence he went to Rome, where he painted at

the palace of Belvidere in concert with Dan. da Volterra

and Fr. Salviati. In compliance with the invitation of Don
John of Au'tria, he vilited Naples, and accompanied his

patron to Vienna, where his pencil was employed in com-
memorating that great officer's military exploits. He after-

wards fixed his re'.idence at Florence, where he became the

head of the Florentine academy of painting ; and he died in

1604. Befides hillory-pieces, he painted animals, huntings,

and battles, in a noble ltyle, with good drawing, and an

agreeable tone of colouring. Although he may be confi-

dcrcd as a competitor in a variety of rcfpecV with the cele-

brated artilts of his time, he could never dive-it lnmfelf

wholly of the Flcmifh talte which he had imbibed in his

Many of bis pieces are engraved. Pilkington.

Stkada, Anna Maria ni-x Po, an opera-finger, lei- - led

and brought into England from Italy by Handel himlelf,

who went thither in 1728, after the ditlolution of the Royal

Academy, to engage a new company of lingers, in order to

fet up for himlelf againlt the nobilit) and gentry, his oppo-

nents, who had likewife formed a feparate company. The
Strada, we find, was a native of Bergamo, in the Venetian

ftate, who had worked her way to Naples where, in 172J,
(lie performed the part of firil woman in the ferious opera ;

and in the autumn of 1729 arrived in England, where (lie
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was announced in Handel's advertifement among tlic other

fingers of his troop in the following manner : " Signora

Strada, who hath a very fine voice, a pcrfon of lingular me-
rit." This finger had many prejudices to combat on her

firft arrival in this country : the enemies of Handel were of

courfe unwilling to be pleafed with any part of the enter-

tainment he had provided for the public ; the abilities of

Cuzzoni and Fauftina had taken poffeflion of the general

favour ; and Strada's perfonal charms did not afiilt her much
in conciliating parties, or difpoling the eye to augment the

pleafures of the ear ; for (he had fo little of a Venus in her

appearance, that (he was ufually called the pig. However,
by degrees (he lubdued all their prejudices, and fung herlelf

into favour, particularly with the friends of Handel, who
ufed to fay, that by the care he took in compofing for her,

and his inltru&ions, from a coarfe finger with a fine voice,

he rendered her equal at leaft to the firft performer in

Europe.

She firft appeared in the opera ot " Lotharius ;" and in

examining the original fcore, her firft air, " Quel cor che

mi donafti," feems chiefly calculated to difplay her fine and

brilliant (hake, for which there are more than thirty occafions

given in the courfe of the fong.

The Strada performed for Handel at Oxford, in the ora-

torio of Athalia, and in his three firft oratorios that were

publicly performed in London. She left England in

1 74.1, and returned to Italy, leaving behind her great, and,

we believe, well-merited fame, for the accuracy and fpirit of

her performance.

STRADAN, in Geography, a town of Prufiia, in the

province of Oberland
; 3 miles N.W. of Eylau.

STRADANNEN, a town of Prufiia ; 6 miles N. of

Lick.

STRADAUN, a town of Prufiia, in Natangen ; 9
miles S.W. of Marggrabowa.
STRADBALLY, a poft-town of Ireland, in the

Queen's county, on the mail-coach road to Cork, by way
of Calhel. There is a charter-fchool here for 50 boys, and

the town is neat, and tolerably flourifhing. It is 39 miles

S.S.W. from Dublin.

STRADELLA, Alessandro, of Naples, in Biogra-

phy, was not only an excellent compofer of the feventeenth

century, but a great performer on the violin, and befides

thefe qualifications, he was pofleffed of a fine voice, and an

exquifite manner of finging. His compofitions, which are

all vocal, of which we are in poffeflion of many, and have

examined a great number more in other collections, feem fu-

perior to any that were produced in the laft century, except

by Cariffimi ; and, perhaps, if he had enjoyed equal

longevity, he would have been inferior in no refpeft to that

great muffcian.

Though it has been faid by Bourdelot, in his " Hittoire

de la Mufique," torn. i. p. 41. and by others after him, that

Stradella was engaged by the republic of Venice to compofe
for the opera in that city ; it does not appear by the corrett

and regular lift of the mufical dramas performed at Venice
from the year 1637 to 1730, that an opera, or any part of

an opera, of his compofition, was ever performed in that city.

Nor does his name occur as a dramatic compofer for any
other part of Italy, in the " Drammaturgia" di Lione
Altacci, augmented and cortimied to the year njj. His
compofitions are chiefly mifcellaneous, confiding of fingle

fongs, cantatas, duets, crios, and madrigals of four and
five parts. One opera, and one oratorio, include the whole
of his dramatic mufic, facred and fecular, which we have
been able to find.

This mufician, probably at an early period of his life, having

acquired great reputation at Venice by his talents, was em-
ployed by a noble Venetian to teach a young lady of a noble

Roman family, named Hortenfia, to fing. This lady, on
whom nature had bellowed a beautiful perfon and an exquifite

voice, notwithftanding her illultrious birth, having been fe-

duced from her friends, had iubmitted to live with this Ve-
netian in a criminal manner.

Hortenfia's love for mufic, and admiration of the talentj

of her inftru&or, by frequent accefs, foon gave birth to a

paifion of a different kind ; and, like Heloila, (he found,

that though at firft

Guiltlefs (lie gaz'd, and liften'd while he fung,

While fcience flow'd feraphic from his tongue
;

From lips like his the precepts too much move,

They mufic taught—but more, alas ! to love 1

and accordingly file and her mailer became mutually ena-

moured of each other. Before their fecret was difclofed, of

which the confequences might have been equally fatal to

Stradella with thofe which followed the difcovery of Abe-
lard's pafiion, they agreed to quit Venice together, and fly

to Naples ; and after travelling in the mod fecret manner
pollible, they arrived at Rome in their way to that city.

The Venetian feducer, on difcovering their flight, deter-

mined to gratify his revenge by having them affaflinated in

whatever part of the world they could be found ; and

having engaged two defper.ite ruffians to purfue them, by a

large fum of ready money, and a promife of a ttill greater

reward when the work was accomplilhed, they proceeded

direftly to Naples, the place of Stradella's nativity, fup-

pofing that he would naturally return thither for (helter,

preferably to any other part of Italy. But after feeking him

in vain for fome time in that city, they were informed that he

and the lady were ftill at Rome, where (he was regarded as his

wife. Of this they communicated intelligence to their em-

ployer, alluring him of their determination to go through

with the bufinefs they had undertaken, provided he would

procure them letters of recommendation to the Venetian

ambaffador at Rome, to grant them an afylum as foon a3

the deed fhould be perpetrated.

After waiting at Naples for the neceffary letters and in-

ftruc\ions, they proceeded to Rome, where, fuch was the

celebrity of Stradella, they were not long before they dif-

covered his refidence. But hearing that he was foon to con-

duct an oratorio, of his own compofition, in the church of St.

John Lateran, in which he was not only to play, but to fing

the principal part ; and as this performance was to begin at

five o'clock in the evening, they determined to avail them-

felves of the darknefs of the night when he and his miltrefs

(hould return home.

On their arrival at the church, the oratorio was begun,

and the excellence of the mufic, and its performance, joined

to the rapture that was expreffed by the whole congregation,

made an impreflion and foftened the rocky hearts even of

thefe favagt beajls to fuch a degree, as to incline them to

relent ; and to think that it would be a pity to take away
the life of a man whofe genius and abilities were the delight

of all Italy :—an inltance of the miraculous powers of mo-

dern mufic, fuperior, perhaps, to any that could be well au-

thenticated of the ancient.

Both thefe affafiins being equally affefted by the perform-

ance, alike inclined to mercy, and accofting him in the

ftreet when he quitted the church, after complimenting him
upon his oratorio, confeffed to him the bufinefs on which
they had been fent by the Venetian nobleman, whofe miltrefs

he had ftolen ; adding, that charmed by his mufic, they had
changed their minds ; and then, adviling him and the lady

to
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to fly to fome place of fafety as foon as pofliblo, they de-

termined to relinquirti the red of the- reward that was pro-

mifed them, and tell their employer that Stradclla and his

miftrefs had quitted Rome the night before their arrival in

that city.

After this wonderful efcape, the lovers did not wait for

new counfel to quit Rome, but fet out that very night for

Turin, as a place moll remote from their implacable enemy
and his emiflaries. And the aflaffins returning to Venue,
told the enraged Venetian that they had traced the fugitives

to Turin, a place where the laws being not only fevcrc, but
the difficulty of efcaping fo much greater than in any other

part of Italy, on account of the garnfon, they (hould de-

cline any further concern in the bufinefs. This intelligence

did not, however, incline the offended nobleman to relinquifh

his purpofe, but rather ftimuhted him to new attempts : he

therefore engaged two other aflaffins in his fervice, procuring

for them letters of recommendation from the abbe d'Eftrade,

at that time the French ambadador at Venice, addreffed to

the marquis de Villars, ambadador from France to Turin.

The abbe d'Eftrade requefling, at the defire of the Vene-

tian ambadador, protection for two merchants, who intend-

ed to refide fome time in that city, which being delivered by
the new aflaffins, they paid their court regularly to the am-
badador, while they waited for a favourable opportunity to

accomplifli their undertaking with fafety.

The duchefs of Savoy, at this time regent, having been

informed of the fudden flight of Stradella and Hortenfia

from Rome, and their arrival at Turin, and knowing the

danger they were in from the vindictive fpirit of their enemy,

placed the lady in a convent, and retained Stradella in her

palace, as her maeftro di capclla. In a fituation apparently

fo fecure, Stradella's fears for his fafety began to abate ;

till one day, at fix o'clock in the evening, as he was walking

for the air on the ramparts of the city, he was fet upon by
two ruffians, who each gave him a dab on the bread with

a dagger, and immediately flew to the houfe of the French

ambadador, as to a fanctuarv.

The adault having been feen by numbers of people who
were walking in the fame place, occafioned fuch an uproar

in the city, that the news foon reached the duchefs, who
ordered the gates to be fliut, and the aflaffins to be demanded
of the French ambaflador ; but he infilling on the privileges

granted to men of his funftion by the law of nations, re-

fufed to give them up. This tranfa&ion, however, made a

great noife all over Italy, and M. de Villars wrote imme-
diately to the abbe d'Eltrade, to know the reafon of the

attack upon Stradella by the two men whom he had recom-

mended ; and was informed by the abbe, that he had been

furprifed into a recommendation of thefe aflaffins by one of

the mod powerful of the Venetian nobility. In the mean
time, Stradella's wounds, though extremely dangerous, proved

not to be mortal, and the marquis de Villars having been in-

formed by the furgeons that he would recover, in order to

prevent any further difpute about the privileges of the

corps diplomatique, fuffcred the aflaffins to efcape.

But fuch was the implacability of the enraged Venetian,

that never relinquishing his purpofe, he continued to have

Stradella & nitantly watched by fpies, whom he maintained

in Turin. A year being clapfed after the cure of his

wounds, and no frefh dilturbince happening, he thought

himfelf fecure from any further attempts upon his life.

The duchefs regent, intereding htrfelf in the happinefs of

two perfons who had fuffered fo much, and who feemed

born for each other, had them married in her palace. After

which ceremony, Stradella having an invitation to Genoa,

to compofe an opera for that city, went thither with his wife,

determining to return to Turin after the carnival ; but the

\ letian being informed of this motion, Cent aflaflins after

them, who watching for a favourable opportunity, ruflied

into their chamber early one morning, and dabbed them both
to the heart. The murderers having fecured a bark, which
lay in the port, by indanlly retreating to it, efcaped from
jutlice, and were never heard of more.

This tragical event mud have happened confiderably later

than 1670, t lie date that has been affigned to it by all the
mufical writers who have related the dory. For being in

podeflion of the drama which he fet for Genoa previous to
hie murder, which is entitled " La Forza dell' Amor pa-
terno," and dated Genoa, 1678, it appears that the de-
dication of this opera to Signora Term Raggi Saoli, was
written by Stradella himfelf. And at the conclufion of the
editor's advertifement to the reader is the following culogium
on the compofer of the mufic : " Badando il dirti, che il

concerto di fi perfetta melodia fia valore d'un Aleflandro,
cioe del fignor Stradella riconofciuto fenza contrado per il

primo Apollo della mufica:"—" Nothing further need be
offered in defence of the work, than to fay that it had received
the advantage of the perfeft melody and harmony of an
Alexander, that is, of fignor Stradella, indifputably ac-
knowledged to be the magnus Apollo of mufic."
His oratorio of " San Giovanni Battida, a 5, con ftro-

menti," which is generally believed to have faved this charm-
ing compofer's life, being minutely defcribed, and in a manner
reviewed, in Burney's Hiitory of Mufic, vol. iv. p. 105,
we mud refer our curious readers to that work, where a
conliderable part of this oratorio is printed, together with
a lid of other excellent produftions by this admirable mader,
preferved in different collections in our public and private
libraries ; and the more^e examine the productions of this

gifted mulician, the more we are convinced that Purcell
made him his model ; not in detail, in order to imitate his

padages, but in his general ftyle of compofition. Purcell
was extremely fond of writing upon a ground-bafe, a fpe-

cies of chaconne, which the Italians call baffa coftretto, and
the French bnjfe-contrainte : and in Stradella's oratorio, it

appears that more than half the airs in that admirable pro-
duction are built upon a few bars or notes of bafe perpe-
tually repeated. Purcell may have been dimulated to exer.

cife his powers in fuch confined and difficult enterprises as
themes, by viewing the works of an author, who, accord-
ing to tradition, was his greated favourite ; but he has never
made ufe of the fame ground, or feries of notes, in any of
his numerous compofitions of this kind : indeed Purcell's

ground-bajjics are not only new, but in general more pleafing

and difficult to treat, than thofe of any other compofer of
his time.

Stradella, in Geography, a town of Italy, near the

Po ; 9 miles E.S.E. of Pavia.

STRAFFORD, a townfhip of America, in Orange
county, Vermont, containing 180; inhabitants; 20 miles

N.N.W. of Norwich.

Straffoud, a county of New Hampfhire, watered by
branches of the Pifcataqua and Merrimack, containing

41,595 inhabitants. The chief towns are Dover and
Durham.
STRAGNES, a town of Sweden, in Sudermanland

;

31 miles W. of Stockholm.

STRAHER, a town of Scotland, in the county of Ar-
gyle, fituated on Loch Fine, ODpofite to [nverary.

STRAHLSTEIN, in Mineralogy, ytclinolite, Jamefon
;

jlmphilmle Atiinote, Hatiy. This mini 1 il i^ claded by
Haiiy with hornblende, on account of the identity whi<.n he

fuppofes to exilt in the forms of the primitive cryttals of

both :
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both : this identity is, however, denied by the count de
Bournon. Werner makes a diftinft fpecies of ftrahlltein,

which lie divides into four fub-fpecies : common aclinolite,

glqffy aclinolite, granular aclinolite, and ajbejlous aclinolite.

The three former appear to differ only in their ftruciure
;

the latter more nearly refembles afbeltus.

The colour of a&inolite is principally leek-green or grafs-

green, but fometimes olive-green and greenifh-white.

Common aclinolite, GemeinerJlrahljlein, is never regularly cry f-

tallized : it occurs in beds in rocks of gneifs, mica-flate, and
talcous (late, and in frnall veins ordifieminated in trap-rocks.
It has a divergingly foliated, or promifcuoufly radiated

ftrudture, with a double cleavage, forming oblique angles.

Its internal luitre is mining; it is more or lefs tranflucent or
tranfparent ; it fcratches glafs, and melts before the blow-
pipe into a greyifh-green or blackifh glafs. The fpecific

gravity of this mineral is about 3.4.
Glajfy aclinolite, GlajartigerJlrahljlein, occurs maffive and

cryltallized in very oblique four-fided prifms ; the edges are

generally truncated. The cryftals are frnall, and moil fre-

quently either divergingly aggregated, or retting on each
other. In the fibrous varieties, the fibres are fometimes pa-
rallel. The luitre is vitreous, (lightly inclining to pearly.

The cryftals are tranflucent, and very brittle. Before the
blow-pipe it melts with difficulty into an opaque, green-
coloured glafs.

The conltituent parts of this mineral, from Zillerthal, in

the Tyrol, as given by Langier, are

Silex _ _ 50.
Magnefia - . 19.25
Alumine - - 0.75
Lime • - 9-75
Potafh - - 0.50
Oxyd of iron . 11.00
Oxyd of manganefe- 0.50
Oxyd of chrome . 3.00
Carbonic acid and water 5.00
Lofs - - 0.25

Granular aclinolite, Kornigcr Jlrahljlein, occurs maffive, in

large, coarfe, and frnall granular diftinft concretions, along

with precious garnet and quartz, in the Sanalpe and Tainach,
in Stnia. The luitre is fhining and vitreous. The cleavage

is double ; the ftrufture in the direction of the principal

joint is foliated. The crofs-frafture is fplintery. It is hard

and brittle, and faintly tranflucent.

Ajbejlous aSinoliie, AJbeJlartiger Jlrahljlein, Werner. Ac-
tinote aciculaire, Haiiy. The colour i^ a greenifh-grey,

which palles into fky-blue, and into olive-screen, and yel-

lowifh-brown and liver-brown. It occurs in diftinft wedge-
(haped concretions, compofed of acicular cryftals, which
are diverging or radiated. It is opaque, or (lightly tranflu-

cent on the edges. Internally the luitre is gliltening and
pearly. It is loft, rather f'eftile, and breaks with difficulty.

The fpecific gravity of afbeltous aftiuolite is 2.8, Karlten ;

according to Kirwan, 2.579. It melts with difficulty

into a black, or dark, green-coloured glafs. The conlti-

tuent parts, according to Vauquelin, are

Silex - . 47.0
Lime - _ 1 1.3
Magnefia - - 7.3
Oxyd of iron - 20.0
Oxyd of manganefe - 10.

Lofs - - 4.4

The variety of which the analyfis is given, is compofed of
thin, elaitic and flexible cryftals, and is called by Sauffure
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byffolile. It occurs in Norway, Sweden, in the Hartz, and
various alpine diftrifts, in rocks of gneifs, mica-flate, and
granular lime-ftone : it occurs alfo near Maraffon, in Corn-
wall. The colouring matter of cryftallized aftinolite ap-
pears, from the analyfis of Langier, to be chrome : this is

alfo, in all probability, the colouring matter of the other
varieties. The hexahedral prifms of aftinolite are com-
monly of a beautiful green, imbedded in white talc. Ac-
tinolite occurs at Glenelg, in Invernefsfhire, and in the ifle

of Sky, and difleminatcd in trap, in Shropfhire. The
mineral with which aftinolite or Itrahlftein is molt likely to
be confounded, is thellite or epidote. For the diftinftive

characters of each, fee Thellite.
STRAIGHT, StREIGHT, or Strait, in Hydrography,

a narrow channel or arm of the Tea, fhut up between land*

on either fide, and affording a paflage out of one great fea

into another.

There are three kinds of ftreights. 1. Such as join one
ocean to another. Of tins kind are the itreights of Ma-
gellan and Le Maire. 2. Thofe which join the ocean to a
gulf : the Itreights of Gibraltar and Babelmandel are of
this kind, the Mediterranean and Red fea being only large

gulfs. 3. Thofe which join one gulf to another ; as the

(treight of Caffa, which joins the Palus Maeotisto the Euxine,
or Black fea.

The paffage of ftreights is commonly dangerous, on ac-

count of the rapidity and oppofite motion of currents.

The molt celebrated (treight in the world is that of Gib-
raltar, which is about one hundred and thirty miles long,

and twelve broad, joining the Mediterranean fea with the

Atlantic ocean.

The ftreights of Magellan, difcovered, in 1520, by F.
Magellan, were ufed fome time as a paflage out of the North
into the South fea; but fince the year 1616, that the

(treight of Le Maire has been difcovered, the former has

been difufed ; both becaufe of its length, which is full

three hundred miles, and becaufe the navigation of it is

very dangerous, from the waves of the North and South
feas meeting in it and clafhing.

The (treight at the entrance of the Baltic is called the

Sound ; which fee : that between England and France, Le
pas de Calais, or the Channel. There are alio the ftreights

of Babelmandel, of Weigats, of Jeflo, of Anian, of Da-
vis, and Hudfon, Jcc.

Straight is alfo ufed, in Geography, for an ifthmus or

neck of hind between two feas
;

preventing the communi-
cation thereof.

Straight, in the Manege. To part, or go ftraight, or

right out, is to go upon a tread traced in a ftraight line.

When you would pufh your horfe forwards, make him part

ftraight, without traverfing, or bearing fideways.

Straight Arches and Stairs. See the fubftantives.

STnAiGHT-Membered, called in French droit Juries jambes.

See Legs.
Straight oj Breadth, in Ship-Building, that fpace be-

fore and abaft dead-flatt, in which the (hip is of the fame
uniform breadth, or of the fame breadth as at dead-flatt.

Straight Creek, in Geography, a river of America,
which runs into the Ohio, N. lat. 38 38'. W. long.

84° 2'.

STRAIKS, in the Military Art, are ttrong plaits of

iron, fix in number, fixed with large nails, cMedJlraii-nails,

on the circumference of a cannon-wheel, over the joints of

the fellows, both to ftrengthen the wheel, and to fave the

fellows from wearing on hard ways or ftreets.

STRAIN, or Sprain, a violent extenfion of thefinews

or tendons of fome niufcle. See Sprain.
STBAINj
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RAIKi smong horles ami other animals, an over-dif-

Tfnp . proceeding from Dip . blows, or

hard riding in the horfe. It may bo obferved) that in

all ftr ufcularor tendinous fibres are over-flretchcd,

—.es ruptured, or broken.

It is evident, that in all violent drains, either of tendons

or mttfclc i tained of

bathing and anointing with favourite remedies, which often

fucceed in flight cales, where perhaps bandage al Qe would
have ; the litter, with properly reding the re-

laxed fibres till they have thoroughly recovered their tone,

are chiefly to be depended on : and frequently foir.e

months are nccellary tor effecting the removal of the com-
plaint. All tuch violent drains of the ligaments which con-

nect the bores together, elpecially thole of the thigh, re-

quire time, and turning out to grafs, to perfeft a recovery.

External applications can avail but little here, the parts

affected lying too deep, and fo furrounded with mu<

that neither applications nor medicine can penetrate to them.

The footicr, in thefe cafes, the horfe or other animal is

turned out to grafs, the better, as the gentle motion in the

held will prevent the ligaments from thickening, and of

courfe the joint itfelf from growing did; nor do we believe

that firing, fo commonly practifed with horfes in this cafe,

is of half the confequence as reit, and tuminp out for a con-

fiderable time, which is indeed always advifed at the time the

horfe is fired. Where the (boulder is ovcr-ttraincd, the horfe

or animal does not put out the leg like the other ; but, to

prevent pain, fets the found foot hardly on the ground, to

fave the other, even though he be turned fhort on the lame

fide, which motion tries him the molt of any. When
trotted or run in hand, inltead of pulling the leg forward in

a right line, the animal forms a circle with the lame leg ; and

when the horfe Hands in the (table, that leg is advanced be-

fore the other. The fame is the cafe with other animals.

In order to remove this lamcnefs, they fhould firlt be bled,

and the whole fhoulder be well bathed, three times a day, with

verjuice, or vinegar ; but if the lamenefs continue without

(welling or inflammation, after reding two or three days, it

has bei.li recommended that the mufclcs be well rubbed for

fome time with opodeldoc, or embrocations compounded of

camp;,or and turpentine, or vinegar, camphor and fpirit of

vitriol. Where inflammation and fwelling are prelent, the

ufe of camphorated faturnine wafhes may frequently be bene-

ficially employed two or three times in the day, cloths wet

with tnem being applied to the parts.

Strain, in Mufic, is a fection or portion of an air or

tune of two or mure feCtions ; ar. firlt drain, fecond drain :

and foruetirms the term implies the whole air ; as a beauti-

ful, pleating, or difagreeable (train.

" That drain again ; it had a dying fall."

STRAINED Sugar. See Sugar.
STRAINING is the clarification of a liquor, by paffing

it through a fieve, or iiltre.

The word is derived from the French, ejlreii.dre ; which
is formed from ex, out of, and Jlringere, to prefs.

Straining, \i\ Phxjiology. SeeLi
STRAISING, in Geography, a U.A-n of Audria ; 7

miles N.W. o( Pirrawarth.

STRAIT. S Gi-iT.

Straits of CaLis, one of the twelve departments of the

fecond or northern region of France, compofed of Artois,

Calaifis, and Boulom.ais, lying m N. lat. 50 $J, between

the department Du Nord ai d the Bntifh Channel, containing

in territorial extent 7042 A kiliometre9, or 32b fqu2rr leagues;

Vox.. XXXIV.

or 37 French leagues in length and 15 in breadth, or

about 70 Englifli miles in length from N.W. to S.E. and

30 in breadth, and 566,061 inhabitant . It is divided into

li\ circles or diltncts, 43 cantons, and 953 communes.
Tin circles arc Boulogne, containing 7 1,304 inhabitants;

St. Omer, with 96,765 ; Bethune, having 114,669; Arras,

with 136.380; St. Poll with 76,061 ; and Moutreuil, in-

cluding 70,8*2 inhabitants. According to Hadenfratz,

the number of circles is 8, of cantons H5, and of inhabit-

ants 532,789. The capital is Arras. A ridge of low hills

extends fr,om Abbeville to Boulogne. The foil of this de-

partment is, in general, fertile, yielding all forts of grain,

flax, and padures.

STRAKES, \n Ship- Building, are the regular ranges of

planks on the bottom aud'Tidcs of the (hip, or the continua-

tion of planks joined to the ends or butts of each other,

and reaching from the dem to the. dern-pod : the lowed of

thefe on the bottom, called the garboard-flrale, is let in to

the rabbet of the keel, and into the dem and (tern-pod.

The lowed drake infide is called the limber-flrake, which is

wrought about eleven inches from the fide of the kcvKoii, and
has a rabbet in the upper edge to receive the ends ot the

Umber-boards.

They lay alio, a fhip heels aflrake, that is, when (he inclines

to one fide the quantity of a whole plank's breadth.

StBAKBS, or Streis, in Mining, are frames of boards

fixed on or in the ground, where they wafh and drefs the

fmall 01 e in a little stream of water, hence cdWtAflraied ore.

STRAKONITZ, in Geography, a town of Bohemia, in

the circle of Prachatitz
; 54 miles S. of Prague. N. lat.

49 17'. E. long. 1

3

50'.

STRALECH, a town of the duchy of Stiria
; 5 miles

N. of Pettau.

STRALECK, a town of the duchy of Stiria ; 9 miles

W. of Hardcberg.

STRALEN, a town of France, in the department of

the Roer ; 6 miles S.W. of Gucldres.

STRAEENBURG, Philip-John, in Biography, born

at Straliund in 1676, entered at an early age into the

Swedith army, and in 1707 was appointed a captaiu in the

regiment ot Sudermania. Having often didinguifhed him-

felf in the Pohfh war, and more efpecially at the ficge of

P. fen, and the battle of Fraulladt, and having been prefent,

in 1709, at the unfortunate and bloody battle of Pultawa,

he was taken prifoner, after he had made his efcape, by re-

turning 111 order to fave his brother, and carried firit to

Mofco, and afterwards to Siberia. Here he remained 13
years, employing himfelf in travelling through the country,

and making a geometrical furvey of it, which he tranfmitted

to a merchant at Mofco. Upon the death of this merchant,

the map was found, and prcfented to the czar, who ordered

that when the owner enquired for it, he (hould be brought

before his imperial majedy. Having completed his travels,

he was presented to the emperor at Pcterfburg, but declining

to accept the office and falary which were Ottered to him, he

returned to Sweden with an impaired conditution, and in

low circumdances ; and was promoted, in 1723, to the rank

of lieutenant-colonel; but with the fame pay which he received

as captain eighteen years before. He afterwards obtained

permiflion to go to Lubec, where he publifhed, at his own
expense, in 4X0. " Hiltorifch, Sec." i. e. " Hidorical Geo-
graphical Description of the North-Eaft Part of Europe
and Afia." In 1740 he was appointed commandant of the

fortrefs of Carlfham, where be remained till his death, in

1 747. He was, fays his biographer, a brave as well as a

ikilful officer ; and befides a knowledge of mathematics, and

Q q P»rti
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particularly geometry and fortification, he was well verfed

in various other branches of fcience. Gen. Biog.

STRALSUND, xnGeography, a city ofGermany, and ca-

pital ofSwedifh Pomerania, lituated in a ltrait which pafl'es be-

tween the continent of Pomerania and the ifland of Rugen,

founded, in 1 209, by Jaro Mar, the firft prince of Rugen, for

the fecurity of his territory on the continent, but foon after-

wards deftroyed by the dukes of Pomerania. It is a very

ftrong place, being furrounded by the fea fo as to be ac-

ceffible only by bridges, and well fortified. It is the refidence

of the king's governor-general, of the regency, and war-

office ; and the place where the itatesof Swedifh Pomerania

hold their meetings. Its magi llracy was ennobled, in 17 14,

by Charles XII. king of Sweden ; and in 1720, king Fre-

derick I. extended the like honour even to the members of

the council. It was formerly uiie of the principal Hanfe
towns. It has undergone feveral revolutions ; and in Au-
gult 1807, it was taken by the French ; 113 miles N. of

Berlin. N. lat. c4° 20'. E. long. 13 8'.

STRAMBERG, a town of Moravia, in the circle of

Prerau ; 30 miles E. of Prerau. N. lat. 49 32'. E. long.

18 11'.

STRAMMEHL, or Stramen, a town of Hinder

Pomerania; 36 miles W. of New Stettin. N. lat. 53°42'.

E. long. ic° 32'.

STRAMONIUM, in Botany, fuppofed to be a corrup-

tion of ^•'x l0f avixov, or mad-nightjhade. See Datura.
Stramonium, in the Materia Medica. See Datura

Stramonium.

Under the article now referred to, it has been obferved

that this plant has been known as a powerful narcotic poifon ;

its congener, the D. metel, is thoughc to be Ergons; fj.avtx.oi

(ftrychnus manicus) of Theophraftus and Diofcorides, and

is therefore the fpecies received by Lintiasus into the ma-

teria medica. In its recent ftate, the ftramonium has a bit-

terifh talte, and a fmell fomewhat refembling that of poppies,

or, as Bergius fays, narcotic, efpecially if the leaves be rubbed

betwixt the fingers. By holding the plant to the nofe for

fome time, or deeping in a bed where the leaves are ftrewed,

giddinefs of the head and Itupor are faid to have been pro-

duced. The deleterious effects of this plant, and more efpe-

cially of the feeds, have been manifeited in various in-

ftances : and thofe of the feeds have, in fome cafes actually

upon record, been fatal. Their foponferous efficacy has

been fhamefully applied to purpofes the moil licentious and

difhonourable. The effects of the ftramonium as a medi-

cine, are to be referred, fays Dr. Woodville, to no other

power than that of a narcotic. The extract, he fays, has

been the preparation ufually employed, and from 1 to 10

grains, and upwards, a day ; but the powdered leaves, after

the manner of thofe directed by hemlock, would feem, he

thinks, to be a preparation more certain and convenient.

Externally, the leaves of ftramonium have been ufed as an

application to inflammatory tumours and burns. Some
have thought they have derived benefit from fmoking ftra-

monium in afthma and fhortnefs of breath.

STRAND, in Geography, a town of Sweden, in Warme-
land ; 56 miles N.W. of Carlltadt.— Alio, a town of Nor-
way, in the province of Bergen ; 20 miles S.W. of Romf-
dal.—Alfo, a town of Sweden, in Warmeland ; 20 miles

N.W. of Carlftadt Alfo, a lake of Norway, in the pro-

wince of Aggerhuus ; 75 miles N.W. of Chriftiania.

Strand, North, a ttrait of the North fea, between the

ifland of Benbecula and North Uift.

Strand, South, a ftrait of the North fea, between the
JUand of Benbecula and South Uift.

Strand, in Sea Language, denotes one of the twifts or di-

vifions of which a rope is compofed. See Rope.
A rope is laid to be ftranded, when one or more of its

ftrands are fo damaged as to be cut through! or nearly fo.

Strand alfo implies the fea-beach : hence a fhip is faid

to be ftranded, when, by tempett or bad fteerage, fhe is run
on fhore. This is oftener the cafe than need be, if proper
affiftance was given, or one of the following methods were
pradtiled for the fafe removr.l of fhips driven on fhore.

For this purpofc, empty cafks are utually employed, by
being lafhed round her under her bottom, to float off the

veilel ; or a temporary cafing built round her outfide, of
ftanchions and deals caulked, efpecially if fhe is fmall, and at

the fame time near the port to which it 16 propofed to con-

duct her. In other cafes, the following method, adopted by
Mr. Barnard, will anfwer. (See Philofophical Tranfactions,

vol. lxx. part I.) " On January 1, 1779, (fays Mr. Bar-
nard.) in a molt dreadful ilorm, the York Ealt Indiaman,

of 800 tons, homeward bound with a pepper cargo, parted

her cables in Margate roads, and was driven on fhore within

one hundred feet of the head and thirty feet of the fide of

Margate pier, then drawing twenty-two feet fix inches

water, the flow of a good fpring-tide being only fourteen

feet at that place.

" On the 3d of the fame month I went down to affift get-

ting off the fhip. I found her perfectly upright, and her

fheer (or fide appearance) the fame as when firft buiit, but

funk to the twelve-feet water-mark fore and aft, in a bed

of chalk mixed with a (tiff blue clay, exactly the fhape of

her body below that draught of water ; and from the rud-

der being torn off as (he ftruck coming on fhore, and the

violent agitation of the fea after her being there, her ftern

was fo greatly injured as to admit free accefs thereto, which
filled her four days equal to the flow of the tide. Having
fully informed myfelf of her lituation and the flow of fpring-

tides, and being clearly of opinion fhe might be again got

off, I recommended, as the firft necellary ltep, the immediate

difcharge of the cargo ; and in the progrefs of that bufinefs,

I found the tide always flowed to the fame height on the

fhip ; and when the cargo was half difcharged, and I knew
the remaining part fhould not make her draw more than

eighteen feet water, and while I was obferving the water

at twenty-two feet fix inches by the fhip's marks, fhe in-

ftantly lifted to feventeen feet eight inches ; the water and

air being before excluded by her preffure on the clay, and

the atmofphere acting upon her upper part equal to fix hun-

dred tons, which is the weight of water difplaced at the

difference of thefe two draughts of water.

" The moment the fhip lifted, I difcovered fhe had re-

ceived more damage than was at firft apprehended, her leaks

being fuch as filled her from four to eighteen feet water

in an hour and a half. As nothing effectual was to be

expected from pumping, feveral (cuttles or holes in the fhip's

fides were made, and valves fixed thereto, to draw off the

water at the lowed ebb of the tide, to facilitate the difcharge

of the remaining part of the cargo ; and, after many attempts,

I fucceeded in an external application of fheep-fkins fewed

on a fail, and thruft under the bottom, to flop the body of

water from rufhing fo furioufly into the fhip. This bufinefs

being effected, moderate pumping enabled us to keep the

fhip to about fix feet water at low water, and by a vigorous

effort we could bring the fhip fo light, as (when the cargo

fhould be all difcharged) to be eafily removed into deeper

water. But as the external application might be ditturbed

by fo doing, or totally removed by the agitation of the fhip,

it was abfolutely neceffary to provide fome permanent fe-

curity
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curity for the lives of thofe wlio were to navigate her to the

river Thames. I then recommended, as the cheapeft, quick-

etl, and moll effectual plan, t-i lay a deck in the hold, as

low a>- the water could be pumped to, framed fo (olidly and

fecurely, and caulked fo tight, as to fwim the Ihip indepen-

dent o{ her own leaky bottom.

" Beams of tir-timber twelve inches fquare were placed in

the h >ld. under every lower di ok beam i:i the llup, a: low

as the water would permit : thele were in two pieces, for

the conveniency of getting them down, as alfo for the better

fixing them of an exaft length, ar.d well bolted together

when in their places. Over thefe were laid lonjr Dantzic

deals of two inches and a half thick, well nailed and caulked.

Againll the (hip's fides, all fore and aft, was well nailed a

piece of fir, twelve inches broad and lix inches thick on the

lower, and three inches on the upper edge, to prevent the

deck from riling at the fide. Over the deck, at every beam,

was laid a crofs-piece of fir-timber, fix inches deep and

twelve inches broad, reaching from the pillar of the hold to

the (hip's fide, on which the (hores were to be placed to

refill the preffure of the water beneath. On each of thefe,

and againtl the lower-deck beams, at equal diltances from

the fide and middle of the (hip, was placed an upright (hore,

fix inches by twelve, the lower end let two inches into the

crofs-piece. From the foot of this (hore, to the (hip's fide,

under the end of every lower-deck beam, was placed a dia-

gonal (hore, fix inches by twelve, to eafe the (hip's deck of

part of the drain, by throwing it on the fide. An upright

fhore of three inches by twelve was placed from the end of

every crofs-piece to the lower-deck beams at the fide, and

one of three inches by twelve on the midfhip's end of every

crofs-piece to the lower-deck beam, and nailed to the pil-

lars in the hold. Two firm tight bulkheads, or partitions,

were made as near the extremes of the (hip as pofiible. The
ceiling or infide plank of the (hip was fecurely caulked up

to the lower deck, and the whole formed a complete (hip,

with a flat bottom withinfide, to fwim the outfide leaky one
;

and that bottom being depreffed fix feet below the external

water, refilled the (hip's weight above it equal to five hun-

dred and eighty-one tons, and fafely conveyed her to the

dry-dock at Deptford."

As to the manner in which dranding affefts matters of in-

furance, fee Ri>k.

Where a veffel is (Iranded, juftices of the peace (hall com-
mand conilables near the fea-coall to call afiillance for the

prefervation of the (hip ; and officers of men of war are to

be aiding and aflifting. 12 Anne, cap. 18.

Strand and Stream, in Ancient Cujloms, a freedom from

all impoGtions upon goods or veflels by land or water.

STRANDSSOGEN, in Geography, a town of Norway,
in the diocefe of Bergen ; 8 miles E.N.E. of Stavanger.

STRANDT, North, one of the three iflands which

were inhabited by the Saxons in the days of Ptolemy ; the

other two being Bufen, N. of the mouth of the Elbe, W.
of Ditmarlia, looking towards Meldorp, above two miles

broad and nearly three in length, and containing three or

four panflies, with as many villages ; and Heilig ifland,

i. e. facred ifland, the moll celebrated and the mod fre-

quented of the Saxon iflands, fituated in the German ocean,

not 40 miles dillant from Eiderltadt, and rather farther from

the mouth of the Elbe, divided into Klif and Duknen or

Downs, which two parts are feparated from each other by

a channel deep enough for veflels of a moderate bulk, and

about three-fourths of a mile broad, annexed to the crown
ofDenmarkin 1714. North Strandt was formerly torn from

South Jutland by the violence of the waves. It is fituated

oppofite to Hefum and above Eiderftade, from both which

STR
it is feparated by intervals of fca. This ifland was formerly
about twenty miles long, and in mod parts feven miles broad

;

it contained twenty-two parishes, and was noted for its agri-

cultural produce as well as its tifh ; but fince the time of the
Saxo fuffered mich from inundations of the fea,

and there is now re of Nurdllrand only the fmall

parifh of Pelworm, which owes its fafety to the height of it;

iituatiou. See Nokdsth \\n.

STRANGALIDES, in Surgery, hard tumours in the
bread from milk.

STRANGE, Sir Robert, in Biography, an eminent
Englifli engraver, was born in one of the Orkney iflands in

1 72 1, and placed at a proper age with a painter in Edinburgh.
When the Pretender landed in Scotland, he entered into the
rebel army, and after the battle of Culloden, he concealed
himfelf for fome time in the Highlands. Returning to Edin-
burgh, he paffed over to France, and fettled at Rouen, where
he acquired reputation by the produftions of his pencil. At
Paris, whither he removed, he placed himfelf under the in-

druftion of Ee Bas, who excelled in engraving with what it

called among artills the " dry needle." In 1751 he fettled

in London, and acquired the reputation of being the father

of hidorical engraving in this country. He vifited Italy

in 1760, and by his admirable drawings of the capital

piftures in that city, recommended himfelf to thofe who
were capable of duly appreciating his talents and per-
f rmances to fuch a degree, that he was admitted a member
of all the principal Italian academies, and alfo of that of
painting in Paris. The (tains of his early political error*

and mifconduft having been effaced, he was patronized at the
Englifli court, and in 1787 received the honour of knight-
hood. After a courfe of the mod indefatigable labour in the
practice of his art, he died in 1792. Befides a number of
other works, he left fifty capital plates from pictures of the
mod celebrated malters of the Italian fchools. Selcfting,

as he was accudomed to do, eighty copies of the bed im-
preffions of every plate which he engraved, he collefted them
into as many volumes, and prefixed to each two plates of
himfelf, one an etching, the other a finifhed proof, from a

drawing by I. Bapt. Greufe ; together with an introduction

on the progrefs of engraving, and critical remarks on the

piftures from which the engravings were taken. The force

and clearnefs of his burin were perhaps fcarcely ever fur-

paffed, and gave a permanent value to his works. The mo-
ral character and manners of fir R. Strange are fpoken of

by his biographer in the warmed terms of applaufe. His
property, acquired by honourable indudry, was confider-

able, and bequeathed to his family. Mem. of Sir Robert
Strange.

STRANGER, in Latu, denotes a perfon who is not
privy, or party, to an aft.

Thus, a dranger to a judgment, is he to whom a judgment
does not belong ; in which fenfe the word dands direftly

oppofed to party or privy.

STRANGERS' Key, in Geography, a fmall ifland among the

Bahamas. N. lat. 26 43'. W. long. 78 40'.

STRANGFORD, apod-town of the county of Down,
Ireland, on the wed fide of the drait connefting the lout;h of

Strangford with the Irifh fea. On the oppofite fide of the

drait is Portaferry, a flounfhing town ; but Strangford is

properly the fea-port, being the place in which is the cudom-
houfc, and where revenue officers attend. In the reign of

queen Elizabeth, a cadle was maintained here for fecuring the

quiet of the county. A ferry-boat maintains the communi-
cation between the town, which is in the barony of LecaW,
and Portaferry, which is in the didrift called The Ardes.

Strangford is 80 miles N.N.E. from Dublin.

Q q 2 Strang-
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Strancford Lough, formerly called Lough-Conn, in

the county of Down, Ireland, ia the largeft falt-water lake

in Ireland, covering upwards of twenty-five thoufand acres.

The tide flows direftly up to Newtown-Ardes, at the ex-

tremity of it, and there are feveral pleafant and ufeful creeks

at both fides. In fome parts the water is fufficiently deep

for any (hip, but the entrance is along ftrait, through which

the tide rulhes with great rapidity ; and in it are fome rocks,

efpecially that fhoal called the Bar, near the entrance, which

renders it dangerous to fail into it without a favourable wind

and tide. In the lough there are a great number of little

iflauds, which maintain large herds of cattle, and great num-
bers of horfes, and upon which immenfe quantities of fowl

are raifed. The towns of Newtown-Ardes, Killaleagh, and

Cumber, on its fhores, have linen markets. There is a her-

ring- tifhery on the lake, but the herrings taken in it are faid

to be inferior, with refpect to fatnefs and flavour, to thofe

taken at fea. The filhery along the neighbouring coaft

employs above four hundred boats. The inhabitants of the

mores of the lough derive confiderable emolument from

making kelp, which is efteemed better than that made on

the fea-fhore. So induftrious are they, that they draw

ftones from the fields and fpread them on the (hores, in order

to make the wrack grow ; a good crop being obtained from

rocks and ftones. The name Strangford, or Strengford, is

laid to have been derived from the rapidity with which the

fea runs into the lake, which renders the paflage from Strang-

ford to Portaferry fomewhat difficult. Young's Tour.
Campbell's Polit. Surv. &c.
STRANGLES, in the Manege, is a colle&ion of foul

humours formed in the body of a young colt, which are

voided by the noitnls, or by a fuppuration of fome glands

or knots that lie between the bones of the lower jaw, and
are crowded with impurities.

The falfe ftrangles happen in old horfes that have not

well catt the Itrangles. See Glanders.
STRANGULATED Hernia, in Surgery, a rupture,

or hernia, in which the protruded vifcera fuffer fuch a de-

gree of preffure, that very urgent and dangerous fymptoms
are excited. See Hernia.
STRANGULATIO, a word ufed to exprefs that

kind of fuffbeation which is common to women in hylteric

diforders, and for the ftraightening of the inteftincs in

hernias.

STRANGULATORS, in the Materia Medka, a

name by which Avicenna, and fome other authors, have
called the doronicum, or leopard's bane.

STRANGURY, in Surgery, a difficulty and pain in

making water. See Urine, Retention of.

STRANKOWITZ, in Geography, a town of Bohemia,
in the circle of Prachatitz

; 4 miles S. of Wodnanv.
STRANRAER, a royal borough in the diftrift of

the Rhyns, and fhire of Wigton, Scotland, is fituate at the

eaftern extremity of the bay of Loch-Ryan, and has an
excellent natural harbour, called the Road, where fhips of
large burthen can anchor in fafety. The town is divided,

nearly in the centre, by a little rivulet, over which there

are feveral ftone-bridges. Many good houfes have lately

been erected here, alfo a handfome town-houfe, and a prifon.

It is a port of the cuftoms, of which all the maritime
parifhes of the Rhyns are members. Here is alfo a poll-

office ; and a church was erected for the parifli in 1785.
In the town are ruins of a callle, now uninhabited, but
which has been of confiderable height and fubftance. The
employment of the maritime inhabitants of Stranraer is

chiefly the coafting-trade ; but fome veffels are engaged
in fifhing. At one period, a coarfe cloth, called Galloway

11

plaiding, was much manufactured in this neighbourhood;
but the American war greatly injured it. Since that event,

the l.nnr perfona have engaged in the linen manufacture.
Coal is imported hither from Ayr, or Irvine, by lea, and is

ufed by the higher claffes ; but the chief fuel is turf or

peat, brought from a diftance of three or four miles. Stran-

raer is endowed with a market, and three annual hiirs ; and,

in conjunction witli the boroughs of New Galloway, White-
horn, and Wigton, fends one member to parliament : i<

has alfo feparate jurifdiftion, and its municipal government
is conducted by a provoft, two baillies, a dean of guild, and
fifteen counfellors. The population of this place, in the

report of 181 1, was eltimated at 192 ^ inhabitants, who
occupied 387 houfes.—Carlifle's Topographical Dictionary
of Scotland, vol. li.. Beauties of Scotland, vol. ii.

STRAP, among Surgeons, a fort of band ufed to ftretch

out limbs in the letting of broken or disjointed bones. See

Bandage.
Strap, or Strop, in Rigging, a wreath of rope fpliced

round blocks, or tiled to encircle a yard, or any large rope,

by which tackles, &c. may be connected to them.

STRAP, in Rope-nutking, is compoled of a number of yarns

platted together with an eye at one end, to put a ftick

througli : it is bjund round the end of the tails, to twilt

them tight when the rope is to be laid hard. Some have a

hook at the other end, to hook the flrandsin laying : others

are made of the fame fized rope as the pendants, with an

eye fpliced in each end.

Straps, in the Manege. The ftraps of a faddle are fmall

leather ttraps, nailed to the bows of the faddle, with which
we make the girths faft to the faddle.

STRAPADO, or Strappado, a kind of military pu-

nifhment, in which the criminal's hands being tied behind

him, he is hoitted up with a rope to the top of a long piece

of wood, and let fall again almoft to the ground ; ft) that, by
the weight of his body in the fhock, his arms are diflocated.

Sometimes he is to undergo three ftrapados, or more.

The word is formed from the French ejirapade, which

fignifies the fame, and which is fuppofed to come from the

old verb ejlreper. to break, extirpate ; or from the Italian

Jlrappata, of the verbJlrappare, to wreft by force.

STRAPAZINO, in Ornithology, the name of a bird of

the wheat-ear kind, with a white rump and tail, and of a

brownifh-vellow on the head and back ; its wings are varie-

gated with black and yellow, and its beak is longer, and of

a brownifli-yellow colour ; throat, breall, and belly, of a

yellowifh-white. It is common in Italy, and is frequently

brought to market among the fmall birds. Bellonius de

Avibus.

STRAPPING Posts, are polls placed near the locks,

round which the boatmen wind their rope, and check the

velocity of the boat's motion before it enters the lock, and

thus prevent damage.

STRASALDO, in Geography, a town of Italy, in

Friuli ; 2 miles E. of Palma la Nuova. \

STRASBERG, a town and lordihip of Germany, be-

longing to the abbey of Buchau ; 19 miles W. of Buchau.

STRASBURG, a city of France, and capital of the

department of the Lower Rhine. The place, according

to fome itatements, contains 49,056, and the canton 49,056
inhabitants, on a territory of 70 kiliometres, in one com-
mune ; but others fay it has 4000 houfes, and 60,000

inhabitants. This city is fituated at the confluence of the

111 and the Brufch, about a mile from the left bank of the

Rhine. Before the revolution it was the capital of Alface,

and the fee of a bifhop, who was a prince of the empire.

Its name, which it received about the fixth century, denotes

the
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the " town of the ftreet," becaufe it lay on the high road

from I i Germany, h s well fortified with a citadel

by Vayban, th outworks ol which reach almolt to the

Rhine. It has lis gates, and 200 ltrcots, mollly narrow;

eight brut tl>c III, and one of wood, ^900 feet in

length, over the Rhine, fupported by an llland in the

middle, on which is a ft A canal is made from

the Brufcb to the Rhine, and by means of a flnice the

country may be inundated to the dillance of 1500 t<

The cathedral is a beautiful G thic ftnuftu 1 in

the year 1015, and fimfhed in 1:75; t
; built 1(^5

years after the cathedral, i» 115 feet high, wrought in the

form of a pyra nid> combining fohd>t v with delicacy. The
clock, conftruct d on the plan of a celebrated mathematician,

named Dafyp 'dm-;, but now decayed, exh bits th - motions

of the planets, as well as the hours of the day. This city

was formerly imperial : but in the year 1682, it was taken

by Louis XIV., and yielded to him by the peace of

Ryfwick ; who, however, granted to the inhabitants all

their privileges and immunities, among which, one was that

they were to par nothing to the king, but all the imports

were to be expended in the fupport oi the city. Strafbun;

has an univerlity, governed by twenty \>r ifeflbrs, who are

Lutherans, and another of Roman Cath lies. The public

magazines are filled every year, and the poor are carefully

fuppli-d by the magiftrates. The military hofpital is a

handfome building, and the city infirmary will receive 800
patients of both fexes, without diltin.'tion of religi us

opinions ; bolides which, there are two houfes of orphans,

a foundling hofpital, and a holpital for venereal complaints,

z lazaretto for epidemical difeafes, a houfe of chanty for

mendicants, an ai ato nical hall a d cabinet, a botanical

garden, a public library, a military fchool, &c. Before its

union with Fiance, the Lutherans only exercifed public

employments ; after that the Catholics were admitred to a

fhare. From its iituation, Strafbnrg is a place of conlider-

able commerce ; here are manufactures of tobacco, ch'na,

fteel, lace, carpets, cloth, leather, &c. The revenues are

faid to amount annually to the fum of a million of livres ;

and in the year 1767, a plan was formed to cmbe'hfh the

city, correct the irregularities of llrcets, and build the

houfes in a llate of uniformity. The Lutherans have feven

churches, in one of which a moll beautiful maufolcum of

white marble was erected to the memory of the gri at

marlhal Saxe, in the year 1777. The chapter of the c 1

dral was founded in the year 10
1
9, to be compoled of

24 nobles of the rank of counts. The cpifcopal territory

beyond the Rhine was, in 1801, given to the marggrave of
Baden

; 75 polls E. of Paris. N. lat. 48- 35'. E. lonjr.

7 «'•
Stkasri'Iig, a town of Polilh Pruflia, in the territory of

Culm, on the right fide of the Drabnitz ; 30 miles N.E.
of Thorn.—Alfo, a town of the duchy of Cannthia, on the

GurcK ; 1 2 mile3 N. ol Clagenfurt.—Alfo, a town of the

Ucker Ma^k of Brandenburg; 12 miles N. of Prenzlow.
N. lat. 5«

u 32'. E. long. 13 44.'.—Alfo, a town of

Bohemia, m the circle of Boleilau ; 12 miles N.N.W. of
Jung-Bunt zel.—Alfo, a town of Weftphalia, in the county
of Stolberg ; 4 miles E.N.E. of Stolberg.

StrasburG; a poft-town of Virginia, in Shenandoah
county, on the N.W. branch of the north fork of
Shenandoah river, containing a handfome German Lu-
theran church, and 60 or 70 houles ; 77 miles N.E. bv N.
of Staunton.—Alio, a townlhip of Lancufter county, Penii-

fylvania, fituatcd on an tminence, in the cer.tre of a fertile

and well cultivated country, containing 2710 inhabitants;

Smiles E. of Lancafter.—Alfo, a fettlement of Kentucky,

near the Bullit Lick.

STRASCHNITZ, a town of Bohemia, in the circle of

B iG flau ; 2 miles N. of Melnik.

STRASE Uhfah, a town of the duchy of Stiria ; 11

miles N. of Marburg.

STRASITES, StASITRS, or Slashes, a ftone de-

fcribed by the writers of the middle ages, and famed for its

inary virtue oi promoting venery, affifting digeltion,

and the like, and that whether taken inwardly, or out-

wardly applied. It is not eafy, from the accounts they

have hft us, to tat ftone they mean.

STRASKO, in Geography, a town of Moravia, in the

circle of Brunn ; 24 miles N.W. of Brunn.

STRASNITZ, a town of Moravia, in the circle of

Hradifch ; 14 miles S.S.E. of Hadrifch.

STRASS, a town of Auftria ; 2 miles N.E. of MeilTau.

STR \SSWALD, a town of the archbifhopric of Salz-

burg ; 19 miles N.N.E. of Salzburg.

S l'RATA, in Ancient Geography, a country of Afia, in

Syria, north ot Palmyra, and near it.

Strata, in Geology, plural, ( ling. Jlratum, Latin). A
ftratum properly denotes a bed or layer of Itone, or
mineral matter, the length and breadth of which greatly

d the thicknefs. Geologiits at prcient commonly ufe

the plural term, llrata, in a more limited fenfe when defcrib-

ing the Itrufture of a rock or mountain : if it be formed of
very thick matles of different kinds of ftone, as lime-ftone,

(late, &c. it is faid to be compofed of beds ; and if any of

thefe beds are divided into fmaller layers, by learns running

parallel with their upper and lower furface, the fmaller

lay rs are called ftrata, and the bed is faid to be unratified.

This diftinCtion is merely made for the convenience of de-

fcription, as wc could not, with propriety, fay a ftratum

was ftratitied.

Where a feries of layers, or beds of different fubllances,

as cud, fand-ftone, and (hale, cover each other, if the beds

do not exceed a few yards in thicknefs, they are called

ftrata ; and the hill or mountain compofed of fuch layers,

is alfo faid to have a Jlratified Jlruelure. The German
geologifts would reftrict, the latter term to homogeneous
beds of rock which are fubdivided into parallel iaycrs ;

but for thts limitation there does II It appear any fuiTicient

reafon. Thofe hills or mountains which are compoled of

alternate parallel layers, or ftrata of different lubltances, are

as truly {(ratified, as thofe which contain Itrata of one kind

of (tone only. The ftrufturc of the globe, as tar as we are

acquainted with it fr >m the interfeftion made by rivers,

by the action of the fea upon the coaft, and by mining

operations, confifts of a fucceflion of beds of different kinds

of ftone, which generally increafe in thicknefs as we defcend

deeper. The upper beds are commonly distinctly ftratitied
;

but in the lowclt beds, all traces of ftratification are gene-

rally lolt : indeed their thicknefs is often fo great, as to

prevent our feeing the upper and under luriace in any one

place ; and the feams or partings run in fuch various direc-

tions, as to preclude us from obtaining a knowledge of their

ftructure. In various parts of the world, the lower beds

appear to have been elevated and puftied through the upper

ftrata, forming lofty mountains and chains of mountains,

on the declivities of which the upper ftrata lie in an inclined

pofition. And even at a coi from, large

ranges of mountains, the ftrata rife in the direction towards

them. On the ealtern fide of England the ftrata rife to-

wards the mountains on the fouth-weft, as wc (hall again

have occafion to notice in defcribing the ftrata of England.

By
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By the rife or inclination of trie ftrata, and by the inequa-

lities of the earth's furface, we obtain a knowledge of the

nature and fnrcefiinn of the different beds to a far greater

depth thai! it is poffibie to reach by linking mines. Let
us fuppofe a feries of llrata covering each other to the

depth of two mibs ; if their pofition were horizontal, tlie

lower ftrata would be inacceffible to our refearch, as few

mines have been funk to one-fourth of that depth : but

if the whole feries rife in one direction, the lower ltrata

will come to the furface fomewiiere in that direftion. See

Plate II. Geology, fig. I, where the letters a, b, c, d, e, repre-

fent different ltrata covering each other in an inclined

pofition, and rifing to the furface in fucccffion, the lower

ftratum, e, forming the mod elevated part of the feries at_/".

Stratification, in its fimpleft form, may be eafily con-

ceived, by placing a clofed book with the back reiling upon
the table, and railing the oppofite edges a little ; the book
may reprefent a thick mineral bed, and the leaves a feries

of ftrata. A line drawn from the upper edges to the

back will be the dip of the ltrata, and its angle with the

table the angle of inclination. Another line, drawn any

where parallel to the back, and at right angles with the

dip, will reprefent what is called the line of bearing, or level

of a ftratum. As every Itratum riles to fome part of the

horizon, and dips to the oppofite part, it is evident that the

edge of each ftratum, if unbroken, will come to the furface

fomewhere, and will be vifible, if not hid bv foil or loofe

materials iubfequently thrown over it. (See Piute II. Geo-

logy, Jig- I, a,b, c, d, e. ) The part of a ftratum which rifes

to the furface, is called by miners its outcrop, axbaffet ; and

this baffet or edge of a ftratum, may not unfrequently be

traced over a conliderable diltriit. Though ftratification, in

its more fimple forms, may be eafily conceived, yet in nature

we frequently find the ltrata much broken, and thrown out

of the original pofition by large fiflures, filled with mineral

matter of a different nature from the rocks which they in-

terfeft. Thefe fiffures, called dykes or faults, throw down
the ftrata on one fide feveral hundred feet, or, what is the

fame thing, elevate them on the other fide ; and in fuch

inftances, a whole feries of ftrata that may exift on one fide

of the fault, will be entirely wanting on the other fide, and

yet no trace of this difturbance may be vifible on the fur-

face. When a diftrift is thus broken by faults, and inter-

fered by vallies cutting the ftrata in different direftions,

it becomes exceedingly difficult to trace their true pofition,

or to form a di!tin£t notion of their arrangement from what
appears on the furface. We fhall explain fome of the diffi-

culties which oppofe our knowledge of the true pofition of

the ftrata. Let us fuppofe a feftion to be made by a

water-courfe, or any other caufe, in a ftratified mountain

(Plate II. Geology, fg. 2.); if the feftion run parallel with

the line of bearing of the ftrata, and no other part of the

feries be expofed to view at the Itation a, the ftrata will

appear to be perfectly horizontal, and would be defcribed

as fuch by a fuperficial obferver. Another feftion, made
at right angles with the line of bearing, would (hew to the

fpedtator placed at b, the true dip or angle of inclination

which the ftrata make with the horizontal level. Any
intermediate feftion formed between the lines G and E,
would give an inaccurate view of the true inclination of

the ftrata ; and as it can very rarely occur that the feftion

is in the exaft line of the dip, all defcriptions of the inclin-

ation of ftrata, which have not been corrected by a feries

of obfervations, are liable to much error.

When the ftrata are bent or broken by faults, and an

excavation is made by a river laying bare the baflet edges,

the fame ftratum may be brought to the lurface in variom
parts of its courfe, and with various apparent angles of
inclination. Mr. Farey, in the lit vol. of his Report of
Derbyfhire, has given a feries of diagrams, reprefenting a
great variety of forms in which the ftrata may prefent
th -mfelves to the furface when interfered by faults. Thefe
the ftudeut of mineral geography would do well to confult,
but they do not admit of abridgment.

Even where the ltrata are unbroken, and rife regularly,
the inexperienced obferver may not unfrequently millake
their true pofition. See Plate 11.Jig. 6. which reprefents
the ballet edges or out-crops of the lower ftrata, rifing

from under the upper ltrata at e e e, and forming elevated
ridges. If the furface is covered with foil or vegetation,
and the rock be only vifible in a few places, as at the quarry
a below, and at the fummit of the hill near f; if the lira-

turn at a be of fand-llone, for inftance, and the rock aty
granite, he may millake the true pofition, and defcribe the
granite as being incumbent on the fand-ltone. This is one
of the errors which young geologifts, as Sauffure obferves,

moll frequently commit.
The inclination of ftrata is feldom perfectly conformable

to the curvature of the furface formed by hills and vallies,

but is often in an oppofite direction. (See Plate W.Jig. e.)

In this fe&ion, it may be obferved that the ftratum a forms
the bottom of the hill on one fide of the valley, and fornjs

alfo the fummit of the hill on the oppofite fide. Inftances

of this kind not unfrequently occur.

The ftrata fometimes take a waving courfe, rifing with
the furface of the hills on one fide, and declining with them
on the other. See Plate 11. Jig. 3.

Belide the regular rife of the ftrata in one particular di-

rection, they have often fmall undulations and inequalities,

owing to fome caufe which operated in their original form-
ation. If they were now laid in an horizontal pofition, they
would not be perfectly flat, but would prefent an undulating

furface when viewed on a large fcale.

Sometimes, inftead of rifing towards the fummit of a hill,

the ftrata are deprefled towards the centre, forming a feries

of bafin-fhaped concavities, placed one within the other,

as reprefented in Plate II. fig. 4, each ftratum having the

form of a (hallow inverted cone or trough, the edges of
which may be traced all round the mountain. The ftrata

in the hill of St. Gilles, near Liege, are inclined in this po-

fition : the height of the hill is three thoufand two hundred

feet ; it contains fixty-one beds of coal, alternating with

other ftrata. The coal ftrata in various parts of England
take a fimilar form.

In fome lituations, we find a feries of ftrata lying in a po-

fition nearly horizontal, and covering beds or ltrata of a

lower rock, which are confiderably inclined, or which pre-

fent great inequalities of furface, as reprefented in Plate II.

fig. 7. The ftrata round Pari?, which are fuppofed to be
of frefh-water formation, reft in this manner upon the chalk.

The latter rock, in various fituations, is feen rifing through

the upper ftrata, as reprefented at b. Where a feries of

ftrata reft horizontally on other ftrata that are more inclined,

the upper are evidently of later formation, as the lower beds

muft have acquired their prefent angle of elevation before

they were covered by horizontal ltrata.

Where a feries of ftrata are nearly horizontal, and extend

over a confiderable diftrift interfered by deep vallies, the

fame ftratum will make its appearance at nearly the fame

level in diftant mountains. There is a ftriking inftance of this

in the vicinity of Pittfburgh, in Pennfylvania : a thick ftratum

of coal, we are informed, may be traced through many of

the
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the hilU, at the lame height above the rallies. (See

Plate III. Jig- 3«J
a a a reprefent the pofition of the coal

ftratum; in this fituation, coal may be worked round the hill;;

on all fides, by levels open to the day, and procured with

little trouble. Owing to the horizontal pofition of the coal,

it forms the bed of a river-courfe for feveral miles. Though
thefe ftrata are nearly horizontal, they decline a little to the

centre of the hills, as reprcfented in Plate 11. jig. 4. Hills in

which the original continuity of the ftrata may be fo dif-

tinftly traced, by obferving their identity on the oppofite

fides of vallies on the fame level, ferve as monuments to

mark the progrefs of difintegration caufed by rivers and

torrents ; for there can be no doubt that tliefe vallies have

been excavated by the water-courfes that flow through them.

Where the ftrata on oppofite fides of a valley incline in dif-

ferent directions, fome fudden difruption has in all proba-

bility opened a paffage for the water, and affilted in the

original formation of vallies.

In fituations where regular parallel ftrata rife at a confi-

derable angle of elevation, retting on unftratitied elevated

rocks (fee Plate 11.Jig- 6. ), it is reafonable to believe that

the lower rock, c, has been forced up after the ftrata a, I, c

were depofited, and that they were elevated with it.

The diflocations occafioned by faults appear to be of two
kinds, the one in which the ftrata have been raifed in a ver-

tical direction, the other in which this vertical motion has

been combined with a lateral motion, whereby they have

been crufhed, and in fome inftances folded over each other.

The molt common of thefe diflocations is the vertical one,

as reprefented at_^£. 8. Where a feries of ftrata on one fide of

the fault have been elevated, or, what is the lame, where the

ftrata on the other fide have been depreffed ; the correfpond-

ing ftrata on each fide will (hew the extent of the elevation

or depreffion. Whore the angle of inclination of the ftrata

is greatly changed by a fault (as reprefented XL fig. 9.), either

a lateral motion has been combined with the vertical one, or

the preffure has been confined to particular parts of the

ftrata. In fome inftances, a whole feries of ftrata have been
heaved out of their original pofition, and overturned, where-

by the uppermoft ftrata now occupy the loweft part of the

feries. Inftances occur of ftrata being raifed up vertically,

and declining to oppofite parts of the horizon, their pofition

nearly refembling that of the (ticks of a fan fpread open.

A remarkable inftance of this kind, in the I lie , .f Wi.'ht,

will be fubfequently noticed. Similar appearances have been

noticed in the fchiltofe mountains of Switzerland ; but in

thefe mountains, it may perhaps he regarded as theeflet of

cryftallization on a grand fcale, rather than an arrangement
of ftrata, as thefe rocks are not regularly ftratified.

Where the Itrata fnddenly take a vertical pofition, or

where they are broken in a zigzag form, as reprefented in

Plate II. fig. 9. a, b, c, d, we may infer that they have been
comprefled by a force a£ting in a horizontal direction, or
laterally. In fome of our coal mines, this z'gzag pofition

of the ftrata occafionally occurs ; and at Anzin, near Valen-
ciennes, there is a remarkable inftance of this derangement
of the coal tt-ata, nearly fimilar to fig. 9, in which the fame
letters reprefent the fame ftrata as bent upwards or down-
wards. The whole are covered with horizontal ftrata of

chalk, marie, and clay, depofited at a fubfequent period,

e, e, e.

That confiderable portions of the earth's furface have

not only been raifed or depreffed, but alfo moved in a hori-

zontal direction, is made (till more evident by the h- rizontal

difplacement of metallic and mineral veins. (See Veins, Me-
taiUc and Mineral. ) Fig. 10. reprefents the ground plan of
a vein, a, running from welt to ealt, until its continuity is

broken by a heave, or crofs courfe, which has thrown the-

vein feveral fathoms northward. Now it is obvious that

the ground on one or both fides of the crofB courfe mult

have been carried north or louth along with the vein. Nor
are inftances of fuch a lateral motion of the earth unfre-

quent during violent earthquakes.

The Extent of Strata.—That many of the ftrata extend

over large tracts of country, is a fa£t tufliciently eftabliftied

by obfervation ; but it appears to have been known but very

recently. Among the miners in the coal diltrifta it had in-

deed been obferved, that the fame beds of coal might fre-

quently be traced to a confiderable diitance, until they came
to the furface, or, in the miners' language, cropped out: but

with refpedt to other ftrata of fand-ftone and lime-itone, &c.
though a confiderable fimilarity might be obferved between

the ftone of diftant diftricts, it was not generally fufpe&ed
that they were parts of one continuous ftratum. The
method of identifying a ftratum by the foffils it contains,

and by its connection with the upper and lower ftrata, is a

difcovery of the prefent age.

If each ftratum prcferved the fame level where it rife* to

the furface, there would be no difficulty in tracing it in dif-

ferent diltrifts ; but from the curvatures and faults already

explained, it frequently happens that a ftratum, after its dif-

appearance, may be completely covered for many miles, and

by fome fudden break be brought to the furface again, at a

much greater elevation, or may be found in linking fhafts in

mines at a confiderable depth. Before the means of identi-

fying ftrata had been afcertained, it was impoflihle to obtain

a knowledge of the mineral geography of an extenfive dif-

trict. Even with our prefent knowledge, it is frequently

difficult to afcertain with precifion the identity of ftrata in

diftant countries, except thofe which are well characterized

by foffile remains, or by fome remarkable peculiarity of ltruc-

ture or compofition.

The extent of ftrata is more limited in the line of their

inclination, or dip, than'in what is called the line of bearing,

and would be (till more contracted in that direction, were
they not frequently thrown down by faults. We can make
this more intelligible by referring to Plate III. Jig. 2, which
reprefents a fedtion of the great ftratum ot argillaceous lime-

(tone called lias, which rifes from the level of the fea, near

Bridport, in Dorfetfhire, and extends by Lyme to the river

Ax, where it terminates : u reprefent8 this bed riling from
the fea, covered with a bed of green and yellow fand b.

From the angle which it makes where it fii 9 rifi B, it would
form very lofty mountains, and terminate before it reaches

the town of Lyme; but it is thrown down on the weltern

fide by a great number of fmall faults or interferons of the

Itrata, and is thus continued in a direction weitward leveral

miles beyond Lyme. The fame bed. the mot remarkable

and belt characterized of any in England, extends in its

line of bearing, with little interrup i . through Dorfet-

fhire, Somerfetftiire, and Gloucefterlhire. It may even be
traced into Yorkfhire ard Durham. It is faid, that a fimi-

lar bed may be traced thro ,.gh France to the Pyrenees ; but
though the compofition and external character be nearly the

lame, it may be proper to obferwe, that there is a confider-

able difference in the foffils of the Enghfh and French
lias.

When the ftrata delcend in the line of their dip or inclina-

tion, to what extent thev may ftretch under the lurtace ia

that direction is unknown, but in all probability they do not

continue to defcend very far at the fame angle, but are bent

in an oppofite direction, and terminate at a di'tance more or
lels remote. The coal itrata, as before defcribed, often pre-

fent this curvature ; after defcending to a certain depth, they

10 rife
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rife to the oppofite point of the horizon, forming bafin-

fhaped concavities, as reprcfented in Plate II. fig. 4.

The upper ftrata above the coal formation are arranged

in a fimilar manner in numerous initances ; but as th

never excavated by mines, like the coal Itrata, their pofition

has been little attended to, after their difappearance below
the furface.

It is frequently obferved, that in- a dries of contiguous

ftrata, there is often that general refemblance and connec-

tion, which implies a natural relation ; hence fuch itrata are

clafled together, and are defcribed as one formation. " We
may conceive one flab of (lone to be compofed of different

laminae, which, though not exaftly of the fame nature, either

with refpefct to colour, confidence, or fubttance, yet all

contribute to the formation of the fame (tone ; the indivi-

dual characters of which are eafily recognized by their

united allemblage." Geological Efl'ay by Dr. Kidd.
Thus we may conceive the chalk formation to include

beds that are not chalk, but which generally accompany 11

:

and the fame with refpedt to the formations of lias, fand-

ftone, flate, &c.
The German geologifts afl'ert, that the principal rock

formations are univerfal, meaning that they were fpread

over the whole of the earth's lurface, encircling it like the

coats of an onion, and this univerfality they contend for,

both in the lower unltratified, as well as the upper (tratified

rocks. This opinion does not appear warranted by facts
;

for though the lower beds of rock, fuch as granite, (late,

&c. have a confiderable fimilarity in different countries, yet

there is often a great diverfity both in their naturcand the

order of their fucceflion. And with refpedt to the upper
ftratified rocks, we believe that in no two diftant parts of
the world which have yet been examined, do the fame feries

regularly occur. According to the obfervations of Hum-
boldt, chalk and roe-ltone, which occupy a confiderable

fpace on the weltern fide of Europe, are no where to be

found in America. It is now admitted, that fome feries of

ftrata are local formations, becaufe no fimilar feries have yet

been found. On the fame grounds, we might regard mod
of our upper ftratified rocks, as local formations of greater

or lefs extent.

All geologifts are agreed, that our prefent continents were
once covered with water. Thi3 is proved by the remains of
marine animals imbedded in the ftrata which lie on the fum-
mits of the higheit mountains. From thefe remains it is alfo

evident, that the upper ftratified rocks were depofited under
water. Now whether the ocean retired, or the continents

were raifed from beneath, it is obvious that the fea muft
have filled the prefent vallies and lower parts of the conti-

nent, forming numerous lakes or inland feas ; and we con-

ceive it to be more probable, that different feries of ftrata

were depofited in each of thefe lakes, conftituting what
may be called local formations ; and this will explain why
we generally find different feries of ftrata on the oppofite

fides of a chain of mountains. The order of fucceflion of

the different Itrata which are mod nearly allied, and which
may be regarded as conltituting one formation, as well as

the order of fucceflion of the greater beds themfelves, pre-

fents confiderable diverfity in different diltritts, though we
no where find the lower beds covering the upper formations.

Ttn>will be better underftood, by fuppoiing a feries of

ftrata, 1, 2, 3, 4, 5, 6, 7, 8, &c. arranged as they are here

numerically placed, N° i being the uppermoft. We fre-

quently find the ftrata 1 or 2, reding immediately upon
the ftrata 7 or 8, and all the intervening ftrata, 3, 4, 5, 6,

to be wanting ; but we never find the lower ftrata, 7 or 8,

refting upon 1 or 2, except in fituations where the ftrata

have been thrown down and overturned. Where any feries

of tt'ata art wanting, a question naturally arifes, have they
been carried away by fome fudden inundation, before the
upper ftrata were depofited, or have they never extended to
that place ? In fome initances, we are certain that the
ftrata nave been carried away from particular fituations, as

in fome of the excavations which have formed vallies, in

which the ftrata that terminate on one fide of the valley may
be discovered again in the hills on the oppofite fide ; but it i3

exceedingly difficult to fuppofe, with lome geologift-i, that

the itrata, which now cover but a fmall portion of the earth's

furface, were once fpread over it univerfally. We might
afk, where have the materials been carried to and depofited ?

Trns difficulty will be removed, if we admit that each Itratum

has been formed in bafins or lakes of limited extent, though
thefe bafms, in fome initances perhaps, may not be lefs

than the bafin of the prefent Mediterranean (ea.

The fubftances of which the (trata are principally com-
1, are argillaceous, calcareous, or filiceous earth, which

are generally more or lefs intermixed or combined; but the

calcareous and filiceous Itrata often contain the earths nearly

pure. Siliceous earth is more abundant in the lower than in

the upper drata. Argillaceous itrata are often combined
with (aline and inflammable matter, and give rife to mineral

fprings. Carbonaceous or bituminous matter is more fre-

quently combined with alumine or clay than with the other

earths. Mod of the foft argillaceous itrata contain iron

pyrites, from the decomposition of which, the water*

fpringing from them are generally rendered more or lefs

impure. To this decompolition, and the heat which is

evolved, fome geologids attribute the increafed temperature

of warm fprings. (See Temperature of the Earth and of
Springs. ) Others fuppofe volcanic fires to owe their origin

to the fame fource. (See Volcano.) We confider this

caufe as inadequate to the explanation of thele awiul pheno-

mena ; but it cannot be denied that we have numerous in-

itances of pyritous Itrata taking fire when expofed to the

air and moilture. ^The cliffs near Charmouth, in Dorfet-

fhire, compofed of beds of pyritous clay, took fire iponta-

neoufly Auguft 1751, after a very heavy ram in a hot dry

feafon : they continued to emit flame at intervals for ieveral

years. Watfon's Chemical EfTays, vol. i. p. 197.

A pyritous clay or (hale near Whitby, of a fimilar com.
pofition, fometimes takes fire ipontaneoufly, when mafles

which fall from the cliff get moiltencd with lea-water.

To the partial decompofition of pyritous itrata, which

takes place when they are penetrated by mines and have ac-

cefs to air, we may afcribe the generation of carburetted

hydrogen gas, that frequently occafi <>ns fuch tremendous

explofions. See Ventilation of Mines ; where we pro-

pofe to give an account of the various methods that have

lately been devifed to prevent the fatal accidents from im-

pure air.

Strata of clay being water-tight give rife to fprings, as

they ariefl the water that percolates through porous itrata,

and convey it to other fituations. The inclinations of the

ftrata before defcribed, with the breaks and inequalities,

render the globe habitable, by didributing the waters over

the furface ; and a knowledge of ftratification is abfolutely

neceflary to conduft the operations,of draining or watering

extenlive diftricts with fuccefs, and in the ealieft manner.

Hence Mr. Elkington gained fuch merited celebrity as a

drainer. As the different ftrata which rife to the furface

decompofe, they form the materials of the foil, and accord-

ing to the nature of the earths of which the Itrata are com-

pofed, the foils are more or lefs fruitful or (terile. Thus, a

knowledge of the ftrata might frequently be of great ufe to

th<?
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the agriculturalift, and enable him to combine the earth of

one ftratum with that of another in its vicinity, to ameli-

orate his (oil, and cnfure its permanent improvement. In

the feleftion of Itone for architecture, a knowledge of the

compofition of ltrata would alfo be of the greatelt lervicc.

See STONE far Arcbiteclur:.

Organic Remains in Strata.—We have before had occafion

to notice, that the ltrata are to a great depth generally cha-

radcriSed by the remains of animals or vegetables] in what

is called a petrified ltate, the organic ItruCture being diS-

tinCtlv visible, although the animal or vegetable matter is

almott entirely removed, and its place generally fupplicd by
calcareous or filiceous earth. Since the attention of gcolo-

gilts and naturalilts has been directed to the investigation of

thefe organic remains, it has been dilcovered that few, if

any, are perfetr.lv fimilar to thofe fpecies of animals or vege-

tables that refemble them the molt ; and numerous fpecies,

and even genera of animals, are difcovered in fome of the

ftrata, which no longer exill upon our planet.

The important difcovery, that certain animal or vege-

table remains are confined to particular beds above or be-

low which they arc rarely if ever to be found, was firft, we
believe, made by Mr. William Smith of Mitford, near Bath,

and has fince been confirmed by the obfervations of Cuvier

and other naturalifts and geologifts.

Thefe organic remains are more abundant in the upper

than the lower ftrata ; and in the lowell beds of rock which

have yet been explored, no traces of organic exiftence have

been found. Hence fuch beds of rock are fuppofed to

have been formed prior to the exiftence of organifed beings,

and have received the name of primary. We may however

obferve, that between thofe ftrata which abound in organic

remains, other ftrata are frequently intcrpofed, in which no

fuch remains occur : hence we may infer, with fome proba-

bility, that the procefs, by which fome of the ftrata were

confolidated, has obliterated all traces of organic exiftence:

and the mere abfence of vegetable or animal remains in a

ftratum i^ not Sufficient to prove, that they did not exift at

the period when it was depofited. It is, however, remark-

able, that the organic remains that occur in the loweft

ftrata in which they have been obferved, are thofe of Shell-

fifh and zoophytes ; and it is only in the upper ftrata that

we meet with the remains of animals poffefling a more com-
plex organifation ; nor do we find the remains of viviparous

land quadrupeds, except in the very uppermolt ftrata.

Thefe organic remains, intombed at various depths, in-

form us that the ftrata were depofited over each other at

diftant intervals of time ; and likewife that each ftratum in

which they occur, or under which they are found, was once

the uppermolt ftratum of the globe : for it is obvious that

the different animals, whofe remains are imbedded in any

ftratum, muft have had time to grow and perifh, before

another ftratum was depofited upon it. The exiftence of

diltinA fpecies in particular ftrata, proves that the materials

of fuch ftrata were not brought there by any fudden inunda-

tion : fur this would have mixed together indiscriminately

the remains of vegetables or animals. It has been well re-

marked by Cuvier, that the exiftence of theie organic

remains is the only proof we have that the ftrata were formed

in fucceffion ; for, without them, we have not the lead evi-

dence that they were not contemporaneous formations.

By thefe organic remains in the different ftrata, we are

alfo made acquainted with the great changes which muft

have taken place in the condition of our planet in remote

ages. The uppcrmoft Stratum in England, and various

parts of Europe, is formed of alluvial foil. In this foil the

remains of quadrupeds of vaft fize, fuch as the elephant, the

Vol. XXXIV.

rhinncero'!, the tapir, the maftodon, the elk, Sec. are fre-

quently found. Many of thefe are different fom an\

ilting fpecies. Thefe remains prove that dry la d . xifted

in the vicinity, and that Europe was then inhabited by
Species of animals at prcfent unknown. Remains of vege-

tables are alfo found in alluvial foil ; but in the calcareous

rocks, on which the alluvial foil refts, we difcover no re-

mains of land animals or vegetables, but abundance of
marine organic remains. At a (till greater depth, in an
argillaceous lime-ltone called lias, and in the beds of clay

which accompany it, we meet with the bones of amphibious
oviparous quadrupeds, Such as the alligator, and with remains

of unknown marine animals, diftii :ft trom thofe in the upper
ftrata ; and alio with a few vegetable remains. Under this

ftratum a Series of ltrata occur, compofed of fand-ftone,

coal, &c. not leSs in Some parts than one thoufand yards in

thicknefs ; and throughout the whole of this Series in Eng-
land, not a veltige of animal exiftence can be traced, except
one thin ftratum containing mufcle-fhells ; the remains in

the other part of the Series being exclusively vegetable.

Below this feries of ftrata we meet with thick beds of
lime-ltcne, in which no trace whatever of vegetable exift-

ence occurs ; but we find again the remains of marine
animals exclusively. Thefe remain:, are generally lefs nu-
merous as we defcend lower; and in the loweit, beds of

cryltalline lime-ltone are no longer diScernible. That great

and fucceffive changes muft have taken place in the condi-

tion of our planet, is proved by the fucceffion of land ani-

mals, marine animals, and vegetables, at great depths under
each other. The fagacious phyliologilt Cuvier, whofe re-

fearches in comparative anatomy eminently qualified him fot

the investigation of thefe foffile remains, has given the fol-

lowing interesting Statement of the general inferences to be
drawn from them, relative to the former ftate of the world.

*• The level parts of the earth, when penetrated to a
very great depth, exhibit horizontal ftrata, compofed of

various fubftances, generally containing innumerable marine

productions. Similar ftrata, with the Same organic remains,

form the Stratified hills to a great height. Sometimes the

Shells are fo numerous, as to conftitute the entire mafs of
the ftratum : they are moll frequently in fuch a perfeft

ftate of preservation, that even the fmalleft retain their molt

delicate parts, their Sharped ridges, and their finelt and
tendered proceffes. They are found in elevations far above

the level of the ocean, and in places where the fca could

not be conveyed by any exilting cauSe. They are not only

included in looSe fand, but are often imbedded in the hardeft

(tones. Every country, every continent, every ifland of

any fize, exhibits the fame phenomenon. We are, there-

fore, forcibly led to believe that the fea has, at one period,

covered the prefent land: it muft alSo have remained there

for a long time, and been in a ftate of tranquillity ; which
circumftance was neceffary for the formation of depofits fo

extenfive, So thick, and containing exuvia; fo perfectly pre-

ferved. An accurate comparison of their contexture, and

frequently even of their compofition, cannot detect the

Slighted difference between the Subltance of thefe Shells and

the Shells which (till exiit in the fea : they have, therefore,

once lived in the fea, and been depofited by it. Hence it

is evident that the bafin, or refcrvoir, containing the fca,

has undergone fome change, either in extent or in Situation,

or in both. The traces of revolutions become ftill more
apparent and decifive, when we approach nearer to the great

chains of mountains. Many beds of (hells are ftill found ;

fome of thefe are even larger, and more Solid. The (hell,

are numerous, and perfe&Iy preferved ; but they are not of

the fame fpecies with thofe which are found in the upper

R - ltrata.
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ttrata. The lower ftrata, containing thcfe organic remains,

have various degrees of inclination, and are iometimes fitu-

ated vertically. They form the ridges of fecondary moun-
tains, and do not reft upon the horizontal ftrata of the hills

at their bale, but, on the contrary, dip underneath them.

When we dig through the horizontal ftrata, in the neigh-

bourhood of the inclined ftrata, the fatter are invariably

found below. Sometimes, when the inclined ftrata are not

too much elevated, they are furmounted by horizontal

ftrata: the inclined ftrata are, therefore, more ancient than

the horizontal, and, in many inltances, appear to have been

raifed into their inclined poiition before the horizontal

ftrata were placed upon them. If we inftitute a more de-

tailed comparifon between the various ftrata, and thofe

remains of animals which they contain, we (hali foon dis-

cover ftill more numerous differences among them, indicating

a proportional number of changes in their condition. The
fea has not always depofited mineral ftrata of the fame kind.

It has obferved a regular fucceffion as to the nature of its

depofits : the more ancient ftrata are more uniform and

extenfive ; and the more recent are more limited, and more

variation is obferved in them at fmall diftances. Thus the

great cataftrophes, which have produced revolutions in the

bafin of the fea, were preceded, accompanied, and followed,

by changes in the nature of the fluid, and of the fubitances

which it held in folution ; and when the furface of the feas

came to be divided by iflands and projecting ridges, dif-

ferent changes took place in every feparate baiin. Amidlt
thefe changes, it mult have been almoft impoffible for the

fame kind of animals to continue to live : nor did they do

fo, in fact. The fpecies, and even their genera, change

wi h the ftrata ; and although the fame fpecies occafionally

recur at (mall diftances, the fhells in the lower ftrata have

forms peculiar to themfelves : they gradually difappear, and

are not feen at all in the upper ftrata, ftill lefs in the exifting

feas. In our prefent feas, indeed, we never difcover their

correfponding lpecies, and even feveral of their genera are

not to be found. On the contr.iry, the fhells of the upper

or more recent ftrata refemble, a* it refpects the genus,

thofe which Kill exilt in the fea ; and in the laft formed and

loofeft of thele 'trata, there are fome fpecies which the eye

of the molt expert naturalilt cannot diftinguifh from thofe

which at prelent inhabit the ocean.

" If we examine with greater care, we fhall difcover among
the more recent ftrata, or thofe which are nearelt the fur-

face, fome in which land animals are buried under heaps of

marine productions. Thus, the various cataftrophes of our
planet have not only caufed the different parts of our con-

tinent to rife by degrees from the bafin of the fea ; but it

has alfo frequently happened, that lands which had been

laid dry have been again covered by water ; either in confe-

fluence of thefe lands finking down below the level of the

fea, or of the fea being raifed above the level of the land.

The particular portions of the earth alfo, which the fea has

abandoned by its laft retreat, had been laid dry once before,

and had fupported quadrupeds, birds, plants, and all kinds of
terreftrial productions ; it had fubfequently been inundated

by the fea, which has fince retired, and left the land to be
occupied by its prefent inhabitants. The changes which
have taken place in the production of the fhelly ftrata, have

not, therefore, been entirely owing to a gradual and general

retreat of the waters ; but to fucceffive irruptions and re-

treats, the final refult of which however has been an univerfal

depreffiun of the level of the fea. Thefe irruptions and re-

treats of the fea have neither been flow nor gradual : moft
of the cataftrophes which have occafioned them have been
fudden : this is proved with regard to the laft of them, the

traces of which are moft confpicuous. In the northern
regions it has left the carcafes of fume large quadrupeds,
which the ice had arretted, and which are preferred to the
prefent day, with their (kin, their hair, and their flefh. If

they had not been frozen as foon as killed, they would
quickly have been decompofed by putrefaction. The break-
ing to pieces and overturning"; of the ftrata, which hap-
pened in firmer cataftrophes, fhew plainly that thi y were
fudden and violent, like the laft ; and the heaps of debris

which are found in various places among fohd ftrata, dc-

monftrate the vaft agitation excited in the mafs of waters.

Life, therefore, has often been difturbed on the earth by
dreadtulcataftrophes,—cataftrophes winch, in the commence-
ment, have perhaps moved to a great depth the entire cruft

of the globe, but which have fince acted lefs generally, and
to a imaller depth. Numberlefs living beings were the

victims of thefe cataftrophes ; fome have been deftroyed by
ludden inundation", others have been laid dry in confequencc
of the bottom of the fea being inftantaneoufly elevated:

their races have even become extinct. The ttrata in every

part of the globe bear the imprefs of thefe great and terrible

events fo diftmctly, that they are vilible to all who are qua-
lified to read their hiftory in the monuments they have left

behind."

In one part of the work from which we have made the

above extract, Cuvier tpeaks of " animal and vegetable pro-

ductions which belong to the land and to frt-fh water," as be-

ing found " in the midlt of the moft ancient fecondary

ftrata." This may be true with refpect to vegetable re-

mains, which are occafionally found in fome kind of (late ;

but we do not recollect an inftance, either cited by Cuvier
himfelf, or by any geologift of reputation, nor ha3 any in-

ftance come within our own obfervation, of the remains of

land animals imbedded in the " moft ancient ftrata," though
they are fometimes found in caverns. The remains of am-
phibious animals occur in Itrata below the chalk, as the lias,

which may be confidered as very ancient, compared with the

ftrata covering chalk ; but we have never heard of remains of

land animals in the ftrata fubjacent to the lias, either in the

fand-ftone of the coal formation, or in the alpine lime-ftone.

Animal remains in the caverns of the alpine lime Itone may
be of very recent date, as thefe caverns are fometimes doled

by the depofition of ftalactites. See Stalactite.
It is a fact particularly deferving of notice, that no human

bones or works of art have been diicovered in any of the

itrata, or even in the uppermoft alluvial ground, containing

the remains of quadrupeds moft nearly refembling exifting

fpecies. It is true that human bones and implements of in-

duftry have occafionally been met with at great depths in

mining operations ; but under circumftances which fatisfac-

tonly prove, that they had been left there when mines were

formerly worked in the famefituation. The abfence of human
remains appears to indicate, that man was one of the lateit

inhabitants of the globe, and agrees with the order of crea-

tion defenbed by Mofes in the book of Genefis. Public

curiofity was recently excited by a foffile human fkeleton

brought to this country from Guadalowpe. It is imbedded

in a block of calcareous itone, compofed of fmooth particles

of fhells and coral ; but on enquiry, it is found that the

rock, in which this fkeleton with other human bones occur,

is fituated on the fea-coaft, below the prefent high-water

mark, and immediately under the volcano called the Souf-

friere. The bones contain a part of their animal matter, and

all their phofphate of lime. On the fhores of the Mediter-

ranean, and particularly in the gulf of Medina, heaps of

loofe fand become confohdated in a few years. We are not

to be furprifed, therefore, that in a volcanic ifland like

Guadaloupe,
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Guadaloupe, fubjeft to violent convulfions from earthquakes

and impetuous hurricanes, that human bodies mould occa-

fionally be difcovered which have been covered by land,

that has fubfequently become indurated.

It is not a little remarkable, that a recent formation of

minute flielly fand-ltonc, exactly iimilar to that of Guada-
loupe, has lince been difcovered on the coalt of Cornwall.

From St Ives to near Padllow, the country has been

overwhelmed with fand confilting of comminuted (hells : in

many places it is drifted into hills of 60 feet elevation.

Among the Arundel papers, there is mention of an extcnfive

parilh being partlv buried under driving fands in the twelfth

century. It is alio known by oral tradition, that whole

farms have been overwhelmed at a period not very remote ;

and at this very day, upon the fhifting of the lands, the

tops of houfes may be occafionally feen. This loofe land,

on various parts of the coalt, is becoming indurated, and
palling into a compact rock. At New Have its hardnefs

i> fo confiderable, that it requires a great force to break

it ; and it is generally employed for building and other ufe-

ful purpofes. According to a paper of Dr. Paris on this

fubje£t, read before the Royal Geological Society of C irn-

wall, " the folidification is caufed by the infiltration of

water impregnated with the various materials of the decom-
pofing flate through which it flows.

" Where a llream of water paffes through the fand-llone,

there the procefs of induration is more rapid. Although
the iron forms but a fmall portion of the different foreign

fubltances which ar.alyfis detefts in the compofition of

the fand-ltone, it is probably the principal caufc of its in-

duration, a very fmall quantity being fufficient for the pur-

pofe."

The Cornilh fand-ftone contains fragments of flate ; but

where thefe are wanting, it bears fo linking a fimilarity to

the fand-llone at Guadaloupe, in which human fkeletons

are found, that even with a lens no difference can be per-

ceived.

Strata, Formation of, or Stratification. The defcription

of the llrata we have here given, refers to thofe rocks deno-

minated fecondary. All geologills are agreed, that thefe are

generally dillindtly flratified ; but with refpedt to the llratifi-

cation of the lower rocks, denominated primary, much diver-

fity of opinion has prevailed. Some geologilts have afTerted,

that granite, fienite, porphyry, &c. are frequently Itratified,

and others deny the fact. The difference is, we believe, rather

founded on theory, than on an accurate obfervation of nature.

Thof- geologilts who contend for theoccafionalflratification

of granite, fuppofe that Hratification neceffarily implies the

aqueous formation of the rocks in which it occurs ; and as

this mode of formation conltitutes a leading character of

the Neptunian fyflem, (fee System of Geology,) wherever

they have foui.d granite or other rocks interfered by
feams nearly parallel, they have defcribed them as flratified.

P-rallel fcanis alo:.e are no decifive proof of the aqueous
mode of formation, as rocks of undoubted volcanic origin

are fometimes interfered by fuch feams.

Globular balls of granite and bafalt are alfo interfered

by concei.tric parallel feams, which cannot be called Hrati-

fication, if we mean the term to imply a fucceflion of de-

pofits fpread over each other by water. In all probability,

thefe feams are formed cither by horizontal prefture, or by
an internal arrangement of the particles analogous to cryftal-

lization. Some geologilts, defirous of extending the pro-

cefs of Gratification to the lower rocks, have confidently af-

ferted, that all recks, of what is called primitive or clay-flate,
?

.i(linctly ftratified, and that the flaty cleavage is always

in the direction of the llrata. From an extenfive examination

of thefe rocks in various diftridts, we have no hefitation in

aliening that the reverie ot this is the fait, not a (ingle in-

llance having come under our obfervation, where the flaty

lamina: of true roof-flate were parallel with the direction of

the bed of flate itlelf, but generally make with it an angle

of 50 or Cto degrees. We have fecn flate-rocks, which for

feveral miles prefented the appearance of llrata ; tabular

malles of confiderable thicknefs, rifing at an angle of 8o°,

which might have been defcribed as regular flrata ; but on
purfuing thefe farther, we obferved the vertical tables refl-

ing upon a bed of lime-Hone not more than 20 yards in

thicknefs, and inclined at an angle of about 30 upon a

lower bed of harn-ltone. The lime-Hone was diftinctly

ftratified] and contained the remains of encrinites in the

middle ftratum. See Plate III. Geology, Jig. 4.

What were fuppofed to be flrata, were here evidently the

vertical feams in a very thick bed of flate, refling upon the

lime-ftone at a moderate angle of elevation. It not unfre-

qucntly happens, that vertical laminae of roof-flate reft upon
a flab of flate nearly horizontal ; and under the horizontal

flab, the laminx of the flate will be nearly vertical, the fame
as in the upper flate : but in all ftratified rocks, the upper
and lower part mult have the fame inclination in the fame

place ; and where the feams run in a different direction to

that of the beds, we are certain that they are not what have

been called llrata feams, or regular partings of the flrata,

but rents or fifTures, either the refult of cryllallization or of

mechanical feparation. The remarkable convolutions which
fome of the flate-rocks in Devonfhire and in Scotland pre-

fent, are not the bendings of regular ftrata ; for if fo, the

upper and lower beds would have nearly the fame form,

whereas we often find thefe bendings only in one part of the

rock.

To what caufe this waved itrnfture in rocks may be
owing, whether to a cryilalline arrangement, or to preffure

during the original formation, or whether produced by the

aftion of moilture and change of temperature, is uncertain.

We know that rocks and ltones, after expofure to the wea-

ther, often prefent marks of internal configuration, that

were not difcernible when they were firft expofed.

It may not, however, be improper to ftate, that we have

feen a piece of the Devonfhire flate, which as a fragment

had no appearance of any ftruflure whatever ; but after it

had been fubmitted to intenfe heat in a furnace, it acquired a

regular fchillofe ilru£turc, and the lamina: aflumed the waved
form fo commonly feen in the flate-rocks of Devonfhire.

The German geologifls have denominated the parallel

ftratified rocks_^c/z rocks (fee Rock) ; and though in nature

there may frequently be obferved a gradation from regularly

flratified to unftratified rocks, yet the flructure of the upper
rocks differs fo mucli from that of the lower, that we con-

ceive it would be better to reflri£t the term flratification to

the former, or the floetz rocks, as it is only in them that we
can trace regular parallel feams or partings to any coi.fider-

able extent. The partings in granite and the lower rocks,

though they may be regular for a fmall diltance, generally

interject each other in different directions, or entirely difap-

pear in the body of the rock.

In what manner the flrata were formed and confolidated

is a fubjedt of inquiry involved in much uncertainty, as we
can obferve no procefs precifely analogous at the prefent

time. The data which we may fafcly aflume to guide us in

our refearches arc but few. The ftrata are not arranged

over each other according to the fpecific gravity of the fub-

ftances of which they are compofed, a ftratum of heavy

ftone being frequently placed above one that is much lighter.

Hence we may infer, that the materials of the ftrata were

R r 2 not



STRATA.
not mechanically fufpended in the fame fluid, if fo, the hea-

vieil would have funk the firlt, and we fhould find the ilr.it t

arranged in the order of their refpe&ive denfity or weight.

Neither can any regular gradation be traced in the cryftal-

line texture of the llrata ; though viewed on a large fcale,

the lower llrata may be defcribed as being more cryftalline

than the upper ; yet we may frequently obferve a itratum,

perfectly cryltallized, placed both over and below other

llrata, in which no trace of cryltalli/.ation is perceptible ;

hence we may alfo infer, that the materials of the llrata

were not all in a Hate of chemical folution at the fame time.

From the appearance of diflerent organic remains over each

other, we may further infer, that the llrata were formed in

fucceffion at diftant intervals of time.

Thefe are the principal data that we can at prefent fafrly

affume. The difciples of Werner contend, that we are war-

ranted by exifting phenomena in concluding that the mate-

rials of rocks and llrata were held in folution in a fluid

which once covered the highell parts of the globe ; that the

lower beds of rock were chemically depofited in a cryltal-

line (late; that as the water retired it became agitated, and

contained an intermixture of the fragments of pre-exilling

rocks, and thus the fucceeding beds were formed partly ot

chemical and partly of mechanical depofits ; that at this

period the lower orders of marine animals were firlt created.

As the waters retired ilill lower, they became more turbid,

and contained a larger portion of fragments mechanically

fufpended, and thus the upper llrata were principally me-
chanical depolitions. Againil this hypothefis, the objections

which may be urged appear unanfwerable. We know of no

fluid which could hold all the different materials in folution

of which rocks and llrata are formed ; and if fuch a fluid

could be luppofed to exill, it mud have covered the earth

to an incalculable depth, and it may be alked where has it

retired to ? Nor can we conceive that a fluid holding fuch

an immenfe quantity of heterogeneous materials in folution,

could at the fame time fupport animal life.

Other geologills fuppofe, with Dr. Kutton, that our

prefent rocks and itrata have been formed from a pre-exiit-

ing world.

By the decompofing effe&s of the elements, and the

agency of floods and torrents, the materials of former
mountains and continents have been broken down and car-

ried into the fea, where they fubfide, forming different beds

and llrata. Thefe have been fublequently confolidated by
the operation of a central fire, which they fuppofe to exift

conltantly in the earth, and to have periods of greater or

lefler activity, determined by caufes with which we are un-

acquainted. By the operation of this fire, the lower beds
were fufed under great compreffion, and iubfequently cryltal-

lized ; and by its expanfive power, thefe beds were in many
parts raifed from the depths of the ocean, piercing through
the upper itrata, and forming the mod elevated mountains of
our prefent continents. According as the llrata were more
or lefs dillant from the central fire, they were more or lefs

afted upon, and hence we find in general that the upper
llrata are lefs cryftalline than the lower.

They further fuppofe that a fimilar procefs is taking
place at prefent, and that the hardelt rocks are conltantly

wearing down, though their diminution be lefs perceptible

than that of fofter and lefs elevated llrata ; and that thefe

fragments, in the furm of fand, mud, or loofe ftones, are

carried down by rivers and floods, and fpread over the bot-
tom of the fea, forming the materials of future llrata, to
replace the prefent, which arc fuppofed to be in a Hate of
conltant decay.

.U is difficult to conceive how the different fuMa::ces of
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which the flrata arc compofed, could by this procefs be fa

diltinctly feparatcd as we frequently find them, particularly

beds of coal, fand-ltone, clay, and (hale. In the coal llrata,

we find many delicate vegetable productions, with the form
perfectly prcferved ; and in the upper calcareous llrata, we
frequently meet with (hells, having the moll delicate fpines,

in a perfect (late, which could icarcely be the cafe, had the

Itrata been originally the fragments of rocks, carried by
rivers and floods into the ocean. It has before been ob-

ferved, that the ftrata are not arranged according to the

fpecilic gravity of their component parts ; the heavieft (lones

are not the lowed ; nor in a feries of Itrata do we find the

upper always lefs perfectly cryftalline than the lower. That
fome of the lower rock formations have been fuied and
cryltallized by the agency of fire, and that the fame caufe

has broken the cm ft of the globe, and deranged or removed
the upper ftrata by which they were covered, is rendered

probable by prefent appearances in various parts of the

world ; but we think that the latter theory does not ex-

plain in a iatisfaftory manner the formation of the upper
ftratitied rocks.

A celebrated modern mineralogift, M. Patrin, has at-

tempted to revive the notions of Kepler, that the globe is

a living body, and contains a circulating vital fluid. He
goes (till further, and afferts that a procefs of affimilation is

carried on in it, the fame as in animated bodies. It poffefles

inltinft and volition even to the mod elementary molecules,

which attract and repel each other, according to fympathies

and antipathies.

Each kind of mineral fubftance is capable of converting

immenfe mailes of matter into its own peculiar nature. The
mountains are the refpiratory organs of the globe, and the

fchids its organs of fecretion.

By the latter, it decompofes the water of the fea to pro-

duce volcanic eruptions. The veins in ftrata are caries or

abfcelles in the mineral kingdom.

M. Patrin has fupported this Angular theory with much
ingenuity, in various articles in the " Nouveau Dictionnaire

d'Hiftoire Naturelle." That part which relates to the vi-

tality of the earth will probably gain but few profelytes

;

yet we do not confider it irrational to fuppofe that the earth

may be the great laboratory in which the minerals on its fur-

face were prepared. That the internal parts of our planet

are not inert, is proved by the numerous active and extinct

volcanoes, many of which appear to have been connected.

See Volcano.
The variation of the magnetic needle may probably be

owing to procelles that take place within the earth.

Mr. Bakewell, in the fecond edition of his Introduction

to Geology, fuppofes that the materials which form mod
of the ftrata, were originally dillolved or fufpended in a fluid

which has been thrown out of the numerous extinft volca-

noes fcattered over the globe. " Their mouths or craters

arc of immenfe fize : the crater of the ancient volcano of

Ter.enffe occupies ten fquare leagues ; and the obfervations

of numerous travellers confirm the aflertion of Humboldt,

that there is no aftive volcanic crater at all to be compared

in fize with thole that are extinft: it cannot be doubted that

the quantity of matter ejefted was proportionate to the

mighty openings through which it was thrown out. The
only inftances we have of actual rock formations, are vol-

canic; beds and ftrata more than thirty miles in length, and of

confiderable breadth and thicknefs, have been fpread over

the furface of the globe in our own times ; and according to

M. Humboldt, the farther back we trace thefe eruptions,

the greater is. the fimilarity between the maffes of lava, and

thafc
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thofe rocks which are confidered by geologifls as the moll

ancient.

" The enormous ancient volcanoes whofe craters are many-

leagues in extent, had doubtlefa an important office to per-

form in nature; and is it unreafonable to believe, that the

earth itielf is the great laboratory and ltorehoufe, where the

materials that form its furface were prepared, and from

whence they are thrown out in an igneous, aqueous, or

gafeous Hate, either as melted lava, or in folution, or me-
chanically mixed with water in the form of mud, or in the

comminuted tlate of powder of fand. The largeit active

volcanoes in South America, throw out earth intermixed

with water in the Hate of mud, which hardens and forms

flrata. The vail fiflures or rents that interfect the different

rocks, may alfo have ferved tor the paflage of lubterraiK an

matter rifing to the liuf.ice. Thefc are generally tilled

with lilex, which earth conltitutes two-thirds of the emit
of the globe. Calcareous or cretaceous matter has alfo

been ejected during aqueous eruptions in Sicily. Beds
of lime-Hone may have been formed by limilar erup-

tions. Nor is it neceflary to fuppofe that thefe aqueous
eruptions were always fudden, and attended with violent

convulfions ; for when a paflage was once opened, they may
have rifen flowly, and been diffuled in a tranquil Hate; and

by gradual condenfation, may have enveloped the moit

delicate animals or vegetables, without injuring their ex-

ternal forms. Long intervals of repofe between thefe great

eruptions may have allowed time for the growth and decay

of animals, whofe remains are found in different flrata;

whilit the formation of other Ilrata may have taken place

under circumllances incompatible with organic exiltence.

The fucceffion of aqueous and igneous eruptions, would
account for the alternation of volcanic rocks with Ilrata of

aquatic formation ; and thus the two theories of Werner and

Hutton may both be true to a certain extent, and agree

with exilting fa&s. However vail thefe operations may
appear, they fink into inlignificance, when compared with

the bulk of our planet itfelf. If a three-feet globe were to

contain within it a fluid capable of acquiring confillence by

expolure to the air, and were this fluid from time to time to

exude through minute cracks or punftures, and form over

different parts of the iurface fucceffive coats of varnilh,

whofe aggregate thicknefs was leis than that of a wafer,

this would be a greater change with refpect to the artificial

globe, than the formation of all the rocks and Ilrata with

refpect to the earth ; and the numerous diflocations and

fractures, by fubfidence or other caufes, are no more, in com-
parifon to the magnitude of the earth, than the cracks or

inequalities of this fuperficial varnifh would be to a globe

of that diameter."

That various agents have operated in the formation of

flrata and the lower rocks, is, we think, proved by the ap-

pearances they prefent. This is now acknowledged by fome

of the leading fupporters of the Werntrian fchool of

geology, who formerly contended for the aqueous formation

of rocks. Profcffor Jamefon, in a paper publifhed in the

fecond volume of Tranfaclions of the Werncrian Society

of Edinburgh, conliders ftratification as the reiult of a

cryllalline procefs, and the flrata as forming the natural

cleavage or folia of the globe, which he fuppofes may be a

large polvgonal cryflal; and the angles of inclination which

the flrata make on a great fcale, may form the planes or

fides of the cryflal. According to this theory, the ilrata

are contemporaneous. The organic remains of different

fpecies of animals over each other prove, however, as has

been before obferved, that fuch flrata were formed in fuc-

ccflion at diltant intervals of time; and every theory which

excludes time as one of its elements, mull be obvioufly de-

fe&ire. That the flructure of the lower rocka is tin- refult

of cryllallization, and that they may have had a contempo-
raneous formation, has been maintained by other geologitta.

Though the flrata containing orgai ic remain-, mult have

been placed over each other in fuccefCon, yet their prefent

Hate of confolidation may, according to the theory of Dr.
Hutton, have been produced by the agency of central lire at

u lubiequent period, previoufly to which, they might form
beds of land, marie, or mud. The confolidation, both of the

upper and lower Ilrata, may thus have been contemporaneous.
See S^ vi EM of Geology.

The effects of great and long continued preflure have not,

we think, been luilieiently attended to in the fpeculations of
geologills ; perhaps, alfo, many inexplicable procefTes in the

mineral kingdom may be eftedted by the electro-chemical

action of the different flrata themfelves forming an immenle
natural voltaic pile.

STRATA of England. Little was known of the ftrata of
England before the prefent century, nor will this appear
furpriling, when we confider how recently geology has been
cultivated as a fcience. Some knowledge of 11 ratification

was eflential to guide mining operations, particularly in the

coal diltridts ; and much local information exilled among
practical miners in different parts of England, but it was
intermixed with many abfurd or erroneous opinions ; and
whatever might be its value, it was generally loft with its

poffeffor. So early as the year 1684, an ineffectual attempt
was made by Mr. Li Iter to direct the attention of the public

to this fubject, and he fuggelted the plan of a coloured map
of England, reprcienting, by different colours, the character

of the foils. " I am of opinion, (he fays,) that certain

upper foils, if natural, infallibly produce certain under mine-

rals, and tor the molt part in a certain order." Phil.

Tranf. 1684.
This was an important Hep in the fcience of geology,

had it been properly followed ; for it is now afecrtained, that

the nature of the foil depends upon the quality of the ilrata

which rife nearelt the furface in each diltrift.

Another gentleman, of the name of Mitchell, in a paper

of the Phil. Tranf. 1722, in dcfcribiiig the land-beds near

Woburn, in Bedfordllure, in which the fuller's-earth is dug,
exprefles his belief that the fame beds extend into Bucking-
hamfhire and Oxfordshire, from appearances which he ho-

tices in the different cout.ties. "This," he adds, " confirms

what has been faid of the regular dilpolition of the earth

into ftrata, or layers of matter, commonly through vaft

trails, and from whence I make a queition, whether fuller's-

earth may not probably be found in other parts of the fame
ridge of fand-hills, among other like matter." Here we
have the fuggellion of a valuable fadt, fince fully confirmed,

— that certain minerals are peculiar to certain ftrata,— and
where we difcover the fame Hratum in a diltant diftrict,

there is rational ground for expecting the recurrence of the

fame minerals which it was known to contain elfewhere.

In a practical view, this is the moil valuable part of the

fcience of geology : it does not appear, however, that the

fuggeflion of Mr. Mitchell was attended to at the time.

About forty years afterwards, the Rev. J. Mitchell, of

ThornhiU, near Wakefield in Yorkfhire, publilhed a valu-

able paper on earthquakes in the Phil. Tranf. 1 759> from

which it appears that he had a correct notion of the general

flructure of the earth's furface, (fo far as relates to the

upper ltratiticd rock ,) derived probably from the ob-

fervations of the coal-miners in his vicinity ; bat he made
no attempt to elucidate the geology of England from his

own obfervations.

Mr.
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Mr. J. Whitehurlt was the firft perfon in England who

dcfcribed tlie geology of an cxtenfive diltrift from aftual

examination. His " Inquiry into the original State and
Formation of the Earth," contains a valuable account of

the ftratification of Derbylhire, from the coal ftrata to the

lower mountain lime-ltone, illuitrated by numerous feftions.

Whatever may be thought of his fpeculative opinions, the

work will remain a monument of the author's indullry and

ability. He had the merit of firft pointing out the manner
in which geological examinations fhould be conducted, be-

fore the name of Werner was known either in this country,

or on the continent.

Mr. J. Williams, a native of Wales, and a practical

miner, pubhfhed a work, entitled " The Natural Hillory

of the Mineral Kingdom," about the year 1780. The
treatife contains conliderable information refpefting the coal

ftrata, at that time little known.
Some fhort account of the geology and mineralogy of

particular counties has fince appeared, particularly Mr.
Keir's defcription of the coal diftrifts in Staffordfhire, pub-
limed in Dr. Plott's StafFordlhire, and Dr. Townfon's
account of Shropfhire.

Some mineralogical fafts occafionally occur in the Re-
ports of the Agricultural Society; but, in general, the mine-

ralogy of the Englifh counties, as given in thefe Reports, is

exceedingly imperfeft, and fcarcely any notice is taken of

the geology. From this remark there are fome ftriking ex-

ceptions, particularly the report of Derbylhire, by Mr.
J. Farey, and that of Chefhire, by Dr. Holland. The latter

gives an excellent defcription of the fait diltrift.

Mr. Farey has taken a wider range, and befides adding
much information to what Mr. Whitehurlt had given on the

geology of Derbyihire, has extended his obfervations into

the neighbouring counties, accompanied with an original and
valuable geological map of the county of Derby, and the

parts adjacent.

Some papers on the geology of particular parts of

England, have appeared in the Tranfaftions of the Geolo-
gical Society of London. The firlt map containing an
outline of the geology of England, was, we believe, pub-
limed by Mr. Bakewell in 1813, accompanied with a de-

Icription of the more important features of the mineral

geography of South Britain. He divides England and
Wales into three diftrifts ; the alpine diltrift ranging
along the weftern fide, the low diltrift on the ealtern fide,

and the middle diltrift lying between the alpine and the low
diftrifts.

As the rocks and minerals in each of thefe diftrifts, when
viewed on a large fcale, differ fufficiently to warrant this

divifion, we fhall, for the fake of perfpicuity, adopt it in our
defcription of the ftrata of England.
The low diltrift of England is marked on the map by a

line which extends from the fouth-welt of Dorfetfhire in a

waving direftion to near Bath, and from thence a little ealt of
Leicelter and Nottingham, towards Doncafter and Tadcafter,

and palling north of York, terminates near Scarborough.
AH that part of England to the eaftvvard of this line is par-

ticularly charafterifed by the abfence of any regular beds of
coal, or metallic veins. This diltrift is principally covered

by thick beds of fand, clay, and gravel, chalk, roe-ftone,

calcareous fand-ltone, and argillaceous or magnelian lime-

ftone. Few of the hills rife more than feven hundred feet

above the level of the fea. Chalk may be confidered as the
prevailing rock, particularly on the ealtern fide of this diltrift.

The itratification is more regular on the eaftern than on
the weftern fide, and the general rife of the ftrata is to the

fouth-welt, at a fmall angle of elevation.

The beds in this diltrift may be claffcd under four prin-

cipal formations.

1. Beds covering chalk, conlilling of alluvial foil, gravel,

fand, and clay.

2. Chalk ; confiding of foft chalk, hard chalk, and
chalk-marlc.

3. Green and red land-beds, with roe-ftone or oolite.

4. An argillaceous lime-ltone, called lias. In the northern

counties, magueliau hme-ftone occupies the place of lias.

The three latter arc feparated in many places by beds of
clay or fand of conliderable thicknefs, and by occafional

ftrata of lime-ltone. The alluvial (oil, gravel, fand, and clay

that cover the chalk ftrata, are the uppermoft in the fenes

of Englifh ftrata, but they do not occur regularly : fome
of them are confidered as local frelh -water formations. The
beds of gravei are frequently of conliderable extent and
depth, and contill of rounded filiccous pebbles, principally

flint and cheit, but fometimes containing alfo pebbles of
jafper, cornelian, imperfeft agate, and chalcedony. The
flint and chert pebbles have, in all probability, been derived

from the chalk formation ; and thofe who have obferved the

tranfition of flint and chert into perfeft chalcedony, in the

green land covering the hills near Sidmouth, in Devonfhire,

will not think it neceflary to feek for another origin for

the chalcedony or agates found in the gravel-beds on the

ealtern fide of England. The procefs of filiceous infiltration

appears to be going on at the pref"lit day, though we are

unacquainted with the means by which it is effefted. In the

malfes of gravel are found aggregated congeries of filiceous

nodules in a filiceous palte, forming a pudding-ftone of fo

compaft a texture, that a frafture will often take place with

as much eafe through the nodule, as through the fubftance

in which it is enveloped. Some of the flint pebbles in the

gravel are marked with imprefiions ot marine animals, and
are fuppofed to be cafte. Petrified bones and large fhells

are fometimes found in the gravel, but generally in a

mutilated ftate ; they belong principally to the chalk and
under ftrata, out of which they have probably been wafhed.

Thin beds of gravel, intermixed with fandy loam and caU
careous marie, form the upper covering in fome parts of this

diltrift, particularly in the vale of Thames. They are re-

markable for containing the remains of large quadrupeds, as

the elk, the ftag, the hippopotamus, and elephant.

A large collection of thefe bones was recently difcovered

in the grounds of Mr. Trimmer at New Brentford. The foil

con lilted firft of fandy loam, in which were no foffils ; f&-

condly, fandy gravel, containing fnail-fhells, and a few muti-

lated bones of land animals ; thirdly, calcareous loam, in

which were found the horns and bones of the ox and deer,

with river-fhells ; fourthly, patches of peat earth, which con-

tained the bones and teeth of elephants, refembling thofe

both of the African and Afi.itic elephant, with bones of the

ox and teeth of the hippopotamus ; fifthly, a watery gravel,

reding on London clay. The latter contained wood pene-

trated by the teredo, with nautili and other foffils, exclusively

of marine origin. Phil. Tranf. 1 81 3. See Petrifactions.
The beds immediately covering the London clay, though

of recent date compared with the lower ftrata, were depo-

fited under a very different condition of the globe from the

prefent, when England and the continent of Europe were

inhabited by animals no longer exifting in thefe latitudes,

and of which fome of the fpecies are every where extinft.

The London clay, fometimes called the blue clay, is the

bed on which the city of London ftands : it is of very con-

fiderable thicknefs, varying from three to five hundred feet.

It confilts of tough blue and reddifh clay, intermixed with

fandy clay and fand. It abounds with beautiful foffils in par-

ticular
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ticuhr parts of the bed : among thefe, the mod remark-

able are nautili in high prclervation, foflile c-abs, with teeth

and bones of tithes ; but it does not contain ammonites
encrinites, or belemnites. Iron pyrites, felenite, fulphate of

iron, anil phofphate of iron, are contained in the London
clay ; and alfo radiated fulphate of barytc6, and lulphate

of magnclia. The H^ii^ate archway was cut through this

bed.

The feptaria or balls of which Parker's cement is made,
are found in various parts of the London clay, and were fup-

pofed to be peculiar to it ; but limilar ba'ls of argillaceous

lime-lline, divided by fearm of calcareous ipar, occur alio

in other ftrata, and are equally uS-tut for the preparation ot

cement. Many wells have b-en funk in this bed of Any to

a great depth. The water in the upper part of the bed is

invariably impure, but on arriving at the (and under the

blue clay, it commonly fprin^s up in great abundance, and

is extremely fott and pure. In many of the manufactories

in the metropolis this water is now ufed, being purer than

the Thames water.

Since the difcovery, at Paris, of a local formation of ma-
rine ftrata, alternating with other llrata fuppofed to be

formed under frefh water, the foffils in the London clay have

been examined with more attention, and are found to rcfemble

thofe of the lower marine llrata round Paris. The balin

in which the London clay is depolited over the chalk, ex-

tend' from the vale of Thames to the north-eaft, over the

counties of Middlefex, Eflex, Suffolk, and alfo Yarmouth.
A Cmilar bed of clay covers the chalk in the Ifle of Wight,
and on the fouth coaft from near Pool in Dorfetfhire, to

Brighthelmftone in Suflex, extending feveral miles inland.

In fome parts of the Ifle of Wight, this clay is covered with

a regular feries of ftrata, of limited extent, which do not

occur in any part of England, but which nearly referable

the remarkable ttrata round Paris. We (hall give a co; cife

defenption of thefe at the clofe of this article, before the

account of the Paris ftrata.

A bed of fand, of very variable thickr.efs, is generally inter-

pofed between the London clay a. d the chalk. A ftratum of

iiliceousfand-ftone, called grey weathers, frequently occurs in

this fand. The beds here defcribed have but lately at-

tracled the attention of geologills ; being claffed with alluvial

foils, they were fuppofed to be of very recent origin. In

the Wernenan fylfem, chalk is deferred as the moft recent

formation of lime-ftine, and every thing over it was Icarcely

deemed deferving of notice. Even of the chalk ftrata, and
the various beds which occur between chalk and the fand-

ftone formation, covering coal, very little was generally

known before Mr. John Farey gave a Short defcription of

the upper feries of the Britilh ftrata, in the firlt volume of

his Agricultural Report of Derbyshire.

Mr. Farey ftated, that he had derived much information

from Mr. William Smith of Mitford, near Bath, where a

map of the ftrata of England has recently been published.

We lhall fubjoin Mr. Farey's defcription, beginning with

the chalk on which the London clay and far.d reft ; to

which we lhall add fome obfervations, to elucidate more
fully the arrangement of the ftrata on the ealtem fide of

England. Thofe who are dcliious of tracing the courfe

and extent of the ftrata minutely, we recommend to con-

fuit Mr. Smith's map before referred to. That part of it

which comprifes the eafteni and midland counties is more
particularly deferving a careful examination.

" The upper orjlinly chalk is a thick ftratum of foft or free

chalk, with numerous layers of flint nodules, and great va-

riety of echini and other organifed remains. The extremi-

ties of tins ftratum are to be found with us in the Ifle of

3

Wight, in Hampshire, and at Flamborough-Head, in York-
shire.

" The laiuer or hard chalk is without flints ; its beds in-

crcalc in haidnefa until near the bott in, where a white frce-

ftoue is dug, as at Totternhoe in U.dt irdtliire, and nume-
rous other- places : that brought from near Ryegate, and
elfewhere on this ftratum fouth of London, is ufed as a rire-

ftoue.

" The chalk-marle next fucceeds, which varies much in its

appearance, lometimcs refembling chalk when firft expofed,

in other places appearing as a blue clay.

" The Aylejbury lime-JloncJlrala, with green land-beds, are

remai k ible for their large cornua atnmotiis, numerous horfe-

head mufcles, entrocni, and other Shells^ gloffopetrce, &c.
Sai.d ftrata fucceed, and feveral clays, which have no very

decided character, except one of them, which contains a thin

bed of dark-coloured lime-ftone, almoft entirely compofed
of Imall turbinated (hulls, called Suflex marble, of which the

(lender pillars in Weftminfter Abbey, and moft of our ca-

thedrals, are made.
" I'he next charatferiltic ftratum, owing to its forming a

ridge through the country, is the Woburn (and, a thick

ferruginous ftratum, which below its middle contains a lira-

turn of fuller's-earth : this is the thickeft and moft pure in

Alpley and at Hogftye End, ten miles north- weft of Wo-
burn. The upper parts of this fand are frequently cemented
by the oxydated iron into car-ltone, and the lower parts con-

tain fragments of filicitied wood. The chinch-clay fuc-

ceeds. Ii is generally blue, inclining to black, and is of
great thicknefs. It has towards its top feveral beds of

clunch, a loft chalk-like (tone in appearance, whence the

name. Numerous large gryphites, and fmall pointed be-

lemnites, cornua ammonis, &c. are found above the

clunch. The lower part frequently contains beds of bitumi-

nous male or clay. The vaie of Bedford, the fens of Cam-
bridgeshire, Lincolnfhire, and YorkSYre, are almoft entirely

fituated upon the great plains formed by the gradual end-

ing-, or feathering-out of this ftratum. The Bedfordshire

lime-ftone fucceeds ; it has blue clay-beds interpofed, and
abounds with fmall gryphites, and other (hells. Buckingham,
Stony-Stratford, Newport-Pagnel, and Bedford, (land

upon this ftratum.

" A thick clay fucceeds, and th^n the rag-ftone of Bar-

nack, compofed almoft entirely of minute Shells. It is fo

called, becanfe ftoncs were dug (rom thence for many of the

moft ancient and beft prefcrved churches and buildings in

the eaftern counties.

" The lime-ftone and grey flate ftrata of Stonesfield,

Colly- Wefton, and numerous other places, next fucceed :

they abound with glollopetras, and other organic remains.

Below is a ftratum of fand.

" The Bath free-ltone ftrata form a moft charafteriftic

range through England, from Dorfetfhire to the Humber
in Yorkshire. Stamford, Ancaller, and Lincoln, are upon
this ftratum. The upper part is generally a white or light

grev lime-ftone ; then the oviforned lime-ftone, or oolite of

Bath, Ketton, &c. fucceeds, below which is a great thick-

nefs of light yellow free-ltone, which abounds with curious

(hells and foffils. Below this, fand with beds of clay occurs ;

and then the free-ltone of fo many hue of yellow and red,

which is dug near Northampton, and numerous other places

in this range.

" A great number of beds of fa:id and clay fucceed, which

admit of no precife defcription in a general account.

" Lias, clay, and lime-jlone. This bed is of conlidcrable

thicknefs, forming generally a light-yellow tenacious (ur-

face ; cold, and much difpofed to ant-hill i, when laid down
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in paftttre. Thin Itrata of lime-ftone, called blue lias, occur

with the clay : fome of thefe make a lime which is fuperior

to any other that is known for fluices, locks, and other

water-works, on account of its property of letting almoft

immediately, even under fea-water, and continuing to harden.

" Watchet and Aberfhaw, on oppolite fides of the Briltol

channel, Southam in Warwickfhire, and Barrow on Soar

in Leicellerfhnv, are particularly famed for this lime. The
blue lias is remarkable, owing to the pentacrinus, the bo-nes,

fcaly fifh, and Other foffile remains it produces through-

out its whole extent. It has perhaps the belt marked and

moil important geological charafters of any ftratum in the

Britifh feries.

" In the lower part of the lias, a fucceffion of other lime-

ftone ftrata often occur, called white lias. The lias does not

exift in one continuous range north of the Humber, though

detached portions of it occalionally occur."

The lias in many of the fouthern counties refts upon red

marie or fand-ttone.

We are not to conclude that all the different beds de-

fcribed by Mr. Farey, conftantly occur under each other on

the eaftern fide of England. In fome places, many of the

beds are entirely wanting; thus, in fome parts of Dorfet-

fhire, the green fand which forms the under ftratum to chalk,

refts immediately upon the lias, as in the vicinity of Lyme ;

and all the different beds of roe-Hone, and the minor ftrata,

are wanting. Further welt in Devonfiiire, the fame land,

with its various foffils, may be feen reiting on the red marie.

This will be better underltuod by referring to Plate II.

Geology, Jig. I, and Plate III. Jig. 2. In Plate II. Jig. I-

a is fuppofed to reprefent the chalk, b the green land, c

the oolite, d the lias, and e the red marie, arranged in the

order in which they occur over each other, where all thefe

formations exift ; but in fome fituations, the ftratum, b, of

green fand extends beyond the ftratum e, and covers a part

of d and e. In Plate III. Jig. 2. we have reprefented the

arrangement of the ftrata, as they occur from the eaft of

Bndport in Dorfetfliire, to near Sidmouth in Devonfiiire.

The green fand, b, may be feen riling from the fea ; eaft of

Bridport it is foon fucceeded by the dark clay, and lias

d d d, on which it refts. This ftratum extends beyond
Lyme to the mouth of the river Ax, where it terminates at

M. A little to the weft of Lyme, L, the green fand is

covered by chalk rocks of limited extent, c, at Penhay.

The lias which rifes to the fouth-welt is broken by numerous

fmall faults, and is thus continued along the coait for feveral

miles. Beyond the river Ax, at M, the ftrata appear to

have been thrown down conliderably, and another mafs of

chalk is brought to the level of the fea at Beer, a a, where

it forms fantaftic cliffs, perforated with caverns. Weft of

the village of Beer, the green fand covers the hills of red

marie, without the intervention of the lias. Patches of the

fame bed of fand are feen reltmg upon the fummits of fome

of the hills welt of Exeter, covering the fame red marie,

particularly on the fummit of Haldon-hill : thus a forma-

tion nearly allied to the chalk is brought almoft in contact

with the granite of Dartmoor.
The thicknefs of the different formations varies conlider-

ably in different parts of their extent.

The Rev. J. Townfend, in a work entitled " The
Character of Mofes vindicated as an Hillorian," has

given the refult of his inquiries refpecting the thicknefs of

the ftrata from the chalk on the fouth coalt to the coal

diltricts of Somerfetfhire. The difficulty of meeting with
good fe6tions of the ftrata uncovered, and the varying thick-

nefs of each, make fuch calculations uncertain. They
Biay, however, deferve notice as approximations to truth,

The following is a condenfed (tatement of his admcafure-
ments.

Soil and Alluvial Grounds of various thkhiefs.

Chalk more than ...
Three beds of green, grey, and red fand, with fand

-'}

Fret.

400

(tone - - " ' - . . .}3°°
Clay in one fituation .... 200
Upper, middle, and lower oolites, with interpofed beds 7

of other calcareous ftrata, fand, and clay - - j ^00

Blue clay - - . . . - 70
Lias - - - - . - 60
Red marie . . . . - 180

On this ftatement, Mr. Bakewell, in his Introduction to
Geology, obferves, that " the chalk in fome fituations is

nearly one thoufaud feet in thicknefs, and the ftrata which
cover it in the Ifle of Wight more than fourteen hundred
feet. If, therefore, we add one thoufand feet to the above
eftimate for the London clay-chalk, and minor ftrata which
have been omitted, this would make the depth of the ftrata

in the vale of Thames to the ftrata containing coal, about
one thoufand yards. If we fuppofe the lower ftrata ac-
companying coal to extend regularly under calcareous fand-

ftone and chalk-rocks, it would be an interefting inquiry to
determine the accuracy of this ftatement ; and when the coal

fields in the north are exhaufted, it may become an objeft

of public concern. Nor would the expence for various

complete trials in different fituations exceed that of the
prefent national expenditure for one week."

In the fuccefiion of ftrata, the lowtr formations rife weft

of each other, and it is only where they are uncovered by
the upper formations that they are vifible.

The ftrata of the low diftriit appear to have been formed
fubfequently to moll of the great convulfions that have
broken the lower ftrata, and we no where meet with thofe

dykes or veins of bafalt which interfect and difturb the

ftrata of the coal formation. There is, however, one inftance

of a dilturbance of the ftrata above and below the chalk,

as remarkable as any which occur in the lower ftratified

rocks. It may be feen at Alum bay, in the Ifle of Wight,
and has been defcribed by Mr. Weblter in the fecond

volume of " Tranfadtions of the Geological Society of
London." The chalk and the clay incumbent upon it

pals under the channel, called the Solent, from Hampfhire,
and rife in the middle of the ifland, forming a range of hills,

which extends from Culver Cliffs on the eaft, to the Needles

on the welt. The chalk ftrata are here nine hundred and
eighty-feven feet in thicknefs, the ftrata above the chalk

fourteen hundred and eighty-one feet ; thefe, with about
fix hundred feet of lower ftrata, are all thrown out of their

original pofition, which was nearly horizontal, and are now
almoft vertical. That they were once nearly horizontal, may
be proved by their occurring in that pofition a little further

louth, but ftill more fatisfaftorily by the flints found in one
of the vertical beds of ioofe fand, of which there are feveral

layers extending from the bottom to the top of the cliff.

The flints have been rounded by attrition, are from an inch

to eight inches in diameter, and appear to belong to the

chalk. " Now it is inconceivable (fays Mr. Weblter) that

thefe flints could have been originally depofited in their

prefent pofition ; they diftimSly point out the former
horizontal direction of the feries ; there are no figns of par-

ticular dilturbance in thefe beds : the whole feries appears,

therefore, to have been moved together." The enormous
force required to upheave fuch a mafs of ftrata not only

through the Ifle of Wight, but in Dorfetfhire, mult have

been
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fcetn (ufficient to change the furface of the country, to form

or deftroy extenfi?e lakes, and perhaps to feparate Eng~
land from the continent. The effefts of this convullion

may he traced beyond Lulworth in Dorfct. This fingular

diiplacement of the upper it rat a is reprefented in Plate III.

Geology, fig. 3, and will be further defcribed at the clofe of

the prefent article.

The diftrift defcribed a? the middle diftrift, containing,

in various parts, rock-falt, iron-ftone, and coal, extends

from the line above defcribed, to the mountains on the

weftern fide of England, called by Mr. Bakewell the

Alpine diftrift, which ranges from Cumberland to Devon.
fhire. The weitern boundary of the middle diftrift cannot

be fo well defined as that of the low diftrift, owing to the

numerous branches from the mountains on the weft, which

in fome parts extend into it.

The ftrata ir. the middle diftrift are principally compofed

of argillaceous fand-ltone, filiceous fand-ilone, and lhale,

with beds of coal and iron-ftone. In the northern and

midland counties, the lowclt llraturn of this diftrift is a

coarfe quartzofe fand-ftone, fometimes relting on a thick

bed of argillaceous fand-ftone. Few metallic veins occur

in anv of thefe ftrata: none of the hills rile higher than

1500 feet above the level of tin- lea, the higheft part being

the eaftern moorlands of Yorkfhire, formed of beds of

aluminous fchiftus, covered by a coarfe fand-ftone. The
fucceflion of ftrata in the middle diftrift is more various

than in the low diftrift. The lias in the fouthern counties,

and the magnelian lime-llone in the northern, form the

eaftern boundary. The metalliferous or mountain lime-ftone

forms the under ftratum on the weft from Northumberland

to South Wales and Somerfet fhire. In Devonfhire, almolt

all the ftrata of the middle diftrift are wanting, and the red

marie or fand-ftone fills up the fpace from the lias to the

clay-ftate, which refts immediately on granite. The red

marie is in many parts of that county covered with the

green fand of the chalk formation, very near to the granite,

as at Haldon, weft of Exeter.

The ftrata of the middle diftrift are in fome parts broken

by the lower rocks of the alpine diftrift which rife through

them, a; at Charnwood Foreft, in Leicefterfhire, where a

range of hilh, compofed of (late, fienite, and porphyry,

extends for about ten miles in a fouth-eaft and north-well

direftion, and is bounded on the eaftern fide by the lias

formation at Barrow on Soar, and on the welt and north-

weft by coal ftrata, and beds of breccia and gravel. The
Charnwood Foreft hills reprefent thofe of North Wales and

Cumberland in miniature. Rocks of a fimilar formation

range to the weftward, through Warwickfhire into Shrop-

shire and Wales, though they fcarcely appear above the

furface. In rock3 of this formation near Atherftone, beds

of manganefe have recently been discovered.

The mountain lime-ftone of the alpine diftrift forma hills

of confiderable elevation in the north of Derbylhire. It 19

intermixed with beds of a bafaltic amygdaloid, provincially

called toad-ftone. The latter are by many geologifts fup-

pofed to be of volcanic origin, and have a confiderable re-

lemblance to lava. In other parts of the middle diftrift,

the ftrata may be traced rifing regularly to the fouth-weft,

from the lias or magnelian lime-ftone to the alpine diftrift.

An eftimate of their total thicknefs ha3 been taken in

Derbylhire, from the magnefian lime-ftone on the eaft, to

the fourth bed of mountain lime-ftone, from which it ap-

pears, that the total depth taken on a level line is 1310
yards. In the whole of thi3 range there are 30 different

beds of coal, varying in thicknefs from 6 inches to 1 1 feet,

the total thicknefs of the coal being 26 yards.

Vol. XXXIV.

A fimilar admcafurement had been taken of the coal
ftrata of Northumberland and Durham, from the magne-
lian lime-ftone on the eaftern fide of the latte.- county, to the

mountain lime-ftone on the weft, by Mr. Weltgarth Forfter.

This admeasurement comprehends the beds of mountain
lime-ftone, "which are there intermixed with beds of quartz-
ofe fand-ftone and argillaceous fhale, to the red fand-ftone

of Cumberland, which refts upon the date of the alpine

dillrict. The ftrata iuterpofed between the beds of coal are

various kinds of coarfe or fine-grained filiceous fand-ftone,

argillaceous fand-ftone, and fhale. The latter is provin-

cially called plate, and the fand-ftones are called pojl. We
(hall give from tins admcafurement the thicknefs of each
bed of coal, and its depth from the upper ftratum, fuppofing
them to he horizontally.

Yds. Ft. In

Soil and ftrata

lit. Coal

Sand-ftone and fhale

2d. Coal

Sand-ftone atid fhale

3d- Coal

Sand-ftone and fhale

4th. Coal
Sand-ftone and fhale

$th. Coal
Shale

6th. Coal

Sand-ftone and fhale

7th. Coal
Sand (tone and (hale

8th. Coal

Sand-ftone and fhale

9th. Coal, or High main coal

Sand-ftone and fhale

10th. Coal
Shale

nth. Coal 7

Stone-coal J
Sand-ftone and fhale

1 2th. Coal on Tyne
—— on We3r
Sand-ftone and fhale

13th. Coal

Sand-ftone and fhale

14th. Coal

Sand-ftone and fhale

15th. Coal
Sand-ftone and fhale

1 6th. Coal
Shale

17th. Coal

Sand-ftone and fhale

1 8th. Low main coal on Tyne

Shale

19th. Coal
Shale

20th. Coal

Shale

2 1 It. Coal
Shale

22d. Coal

Shale

23d. Coal
Shale

24th. Coal
Sf

24
6

10

8

22

O 6
16

O 1

12

O 6
8

ft

7

s

18

1

20
6

10

1 7

9

1 2

20

3
6

7
6

18

4
26

6 B
10

3 I.

2 O
<i

12 O
6 O

4 3
28

1 8

H
6

8 a

9
10

6

«4

5
10 a

3
Varioui
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284

5

24

21

7
1

22

8

16

5
20

3
10

10

H

Yds. Im. In.

Various (Irata of fand-ftone, fhale,

and iron-done, with a few learns

of fulphureous coal, and a thin

feam of imperfect lime-ftone called I

baltard lime-done

lit. Or little lime-Hone

Shale, fulphureous coal; 1

and fx.d-ftone - J
id. Linie-ltone ...

Sand- (tone and fhale

3d. Line Hone ...
Sand-ltone and fhale

4th. L'me-llone ...
Sand-ltone and fhale

5th. Lime-ltone ...
Sand-ftone and fhale

6th. Lime-ltone -

Sand-ftone and fhale

7th. Lime-ltone ...
Shale, fand-ftone, and a feam 1

of fulphureous coal - 3

8th. Lime (tone, called cockle-?

fhell lime-ftone - j

Sand-ftone and fhaje

9th. Lime-ftone ...
Sand-ftone and fhale

loth. Lime-ftone called Tyne Bolton

Whin-ftone or bafalt, thicknefs vari- \
ous, in fome parts 80 yards - 3

Sand-ftone and fhale

nth. Lime-ftone ...
Sand-ftone and fhale

1 2th. Lime-ftone ...
Sand-ftone and fhale

13th. Lime-ltone ...
Siliceous fand-ftone

14th. Lime-ftone ...
Sand-ftone and fhale

15th. Lime-ltone ...
Sand-ftone and fhale

16th. Lime-ltone ...
Sand-ftone and fhale

17th. Or great lime-ftone

Sand-ftone and fhale

iSth. Lime-ftone ...
Sand-ftone and fhale

19th. Lime-ftone *
Sand-ftone and fhale

Siliceous fand-ftone

Black and red fhale

Red fand-ftone not funk through.

The total thicknefs of the ftrata in this eftimate is about

1300 yards, including the beds of mountain lime-ftone.

The total thicknefs of the 24 beds of coal may be taken

on the average at 48 feet, of which eight beds are of fuf-

ficient thicknefs to be worked. There are 20 beds of

lime-ftone and one of imperfect lime-ltone, making a total

thicknefs of about 180 yards. The great whin ftratum, or

Jill, as it is called, is fuppofed not to be a regular ftratum.

It is exceedingly various in its thicknefs. Where it is feen

on the banks of the river Tees, near Tees Force, it forms

rude bafaltic columns of conliderable fize. As the ftrata

rife to the fouth-weft, the different beds of coal make their

appearance on the furface on the weltern fide of Northum-
berland and Durham, but they are thrown down by faults,

•which have confiderably difturbed their regularity. The

4
3

18

9

44

23
10

9
7

3°
11

4
9
7

9
7
8

4
42
8

5
58

3
68

3°
16

arrangement and fucceilion of the ftrata in this part of our
ifland may be feen in Plate III. fig. 1, which reprefents a

fedtion of England taken by Mr. Bakewell, and copied

from the fecond edition of his Introduftion to Geology.
It commences from the German ocean, where the magneuan
lime-ftone of the low diftridt, A, is feen rifing above the

level of the fea, L L. Proceeding weft, we come upon
the coal ftrata B B ; before we reach Durham, they con-

tinue acrofs the country to near Walfingham, rifing in fuc-

ceffion to the weft or fouth-weft, but arc much broken by
faults. Here various beds of coarfe fand-ltone or grit,

finer cryltalline fand-ftone, and indurated fhale, fucceed in

the fame direction : tbey contain a few feams of coal.

Metalliferous lime-ftone foon makes its appearance farther

weft, C C ; but no where forms thole immenfe cliffs, more
than 80 or 100 yards in height, which we meet with in

Craven, in Yorkfhire, and in Derbyfhire. Nearly the

lowed bed of lime-ltone is 42 yards in thicknefs : it extends

from Melmerby Scar into Weftmoreland. The whole of
the ftrata, C C, is interfered by veins of lead and zinc,

which are very productive in the great lime-ltone, but pro-

duce lefs as they pafs through the fand-ftone ftrata, and
rarely produce any ore in the fhale.

The higheit point of the metalliferous lime-ftone diftridt

is Crofs Fell, a mountain on the weflern fide of Durham,
about three thoufand feet above the level of the fea. It is

compofed of various beds of lime-ftone, alternating with
fand-ltone and fhale, and is covered near the fummit with

the lower feries of ftrata of the coal formation. It is inter-

fered by a great vein of lead-ore running eaft and weft. A
great fault, called the Burtruford Dyke, filled with whin-

ftone or bafalt, runs north and fouth, and throws down the

ftrata on the weft fide of it, to the amazing depth of one

hundred and fixty yards. (See X.) The ftrata, as they ap-

proach it, rife at an angle of about twenty-five degrees.

Defcending the weftern declivity of Crofs Fell, we come to

the red fand-ftone rock, the lowed of the beds in Mr.
Forfter's admeafurement, before given. It is marked D in

the fedtion, and extends beyond Penrith. The red fand-

rock bounds the alpine diltridt of Cumberland, marked E E.
The mountains of this diltridt furrounding the lakes of

Cumberland and of Weftmoreland are not itratified : they

are compofed of flate, horn-ftone, porphyry, greywacke,
green-flone, fienite, and granite. Beyond thefe mountains,

on the weft, we meet with ftratified hills containing coal, ex-

tending to the Irifh channel, marked F.

The mountains in the vicinity of the lakes contain me-
tallic veins, and beds of copper, mang3nefe, and lead. The
ftrata on the weflern fide dip towards the fea, and coals have

been worked for more than a mile under the fea at White-
haven. The pit was filled by a very high tide, which rofe

above the fhaft, and buried the workmen and the works.

The alpine diftridt of England is compofed of thofe

rocks, which by the German geologifts are called primary

and tranfition rocks. (See Rock.) In thefe, few traces of

regular ftratification can be obferved, though they are fre-

quently divided into tabular maffes, which have been mif-

taken for ftrata. Thefe rocks form the foundation on
which the ftratified rocks of the middle and low diftridts are

laid. They are compofed of greywacke, lime-ftone, flate

or clay-flate, granite, porphyry, fienite, and green-ftone.

Many of them appear to be compofed of an intermixture of

the above rocks, and have no well-defined character.

The alpine diftridt is compofed of groups of hills and
mountains, which, viewed on a grand fcale, may be con-

fidered as forming one chain, extending on the weftern fide

of England and Wales from Cornwall to Cumberland, and

from
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from thence to the northern extremity of Scotland. It is

broken into three parts bv the intervention of the Brittol

Channel, and the low grounds of Lancafhire and Chefhire.

They are denominated by Mr. Bakewell the Northern, the

Cambrian, and the Devonian range.

The northern range enters Cumberl.md from Scotland,

and pafling through tluit county and Wellmoivlaiul, ex-

tends its branches into Northumberland and Durham. It

continues along the weftern lide of Yorkshire and Derby-
fhire, and into Staffordfhire.

The lofticll mountains of the Cambrian range extend

through Caeruai vonfhire and Merioneth (hire ; they decline

in height as they pafs through South Wales, and on the

borders of the Brillol Channel are covered with regular Gra-

tified rocks of the coal formation, compriling an extenlive

coal field one hundred miles in length, and from five to twenty

in breadth, ranging from Pembrokelhire into Monmouth-
fhire.

The Devonian range commences in Somerfetfhirc, and

pafles through Devonfhire into Cornwall. The highelt point

of this range is formed by the granitic rocks of Dartmoor.

Granitic rocks of lefs elevation range through Cornwall to

the Land's-End, but they arc covrred in many parts with

(late, provincial!)' called iilf/is in Cornwall, and Jb'illet in

Devonfhire. The flate, or fhillet, in Devonfhire, is covered

on its eaftern fide by red fand-ttone : in many parts a red ba-

faltic amygdaloid is interpofed between the red fand-ftone

and the flate, and may be feen rifing through the former in

the vicinity of Exeter. From tradition, and from prefent

appearances, it is rendered probable, that a large extent of

country on the weftern lide uf Cornwall has been wafhed

awav by the fury of the Atlantic ocean, which is impelled

with impetuous violence on the coaft. If the granitic rocks

were ever covered by flrata fimilar to thole on the eaftern

fide of England, they were too foft to refill the ravages of

the ocean. The granite of Cornwall forms a barrier which

protects the fouthern fhores of England from the rapid en-

croachments of the fea, by breaking the violence of the

weltern tides ; \et the land is gradually and conftantly dimi-

nifhing along the line of coaft from Cornwall to Kent. In

the fhort period of a fingle life, this diminution is fcarcely

noticed, except by thofe whofe eftates adjoin the fea; but in

the lapfe of centuries, the outline of the country is changed,

and its furface fenfibly reduced. Of this, we might cite nu-

merous inftances, both on the fouthern and eaftern coafts.

Whitby abbey, in Yorkfhire, offers a (triking proof: it was

built, on an elevated plain, in the year 656, at which time it

was more than a mile from the fea ; at prefent it is very

near the edge of a perpendicular cliff, which is continually

falling down as the fea excavates the bafe.

Frejh-tuater Strata.—We have before mentioned, that a

ferics of ftrata occur in the I fie of Wight, refembling the

ftrata in the vicinity of Paris, but which do not occur in

any of the Englifh counties. Thefe ftrata lie in a horizon-

tal pofition on the northern fide of the ifland, and are dif-

tinftly vilible in a hill called Headon, adjoining the vertical

ftrata of chalk before defcribed. The hill is about four hun-

dred feet in height. The lower bed I (fee PlateWl. Gtology,

Jig. 3.) is of beautiful white fand, about thirty feet in thick-

nefs, over which is laid a bed of dark-clay, K, and upon this

a feries of beds of fandy calcareous and argillaceous marles,

L. Some of them, according to Mr. Weblter, confift almoft

wholly of the fragments of frefh-water (hells, a3 the limneus,

planorhis, C)c!oltoma, and others refembling helices and my-
tuli. This he denominates the lower frefh-water formation.

In this formation in the Paris bafin, the gypfum beds are

fituated. Over the lower frefh-water occurs a ftratum con-

lifting of clay and marie, M, which contains a great number
ot fhelln, wholly marine. Ten of the fpecies agree with
thofe in the London clay. Moll of them appear to have
undergone but little change ; and tome of the fpecies can
fcarcely be diftinguifhed from recent fliclls. Some of the
fliclls arc very delicate, but in a high flate of prefervation,
thus (hewing that they mud have lived near to the fpott
where they are now found.

In other parts of this ftratum are banks of large foffile

oyfter-fhells, the greater part of which are locked into each
other in the way in which they ufually live, and many have
their valves united. It is therefore evident, that thefe
oyiters have not been removed from a diftance to their
prefent fituation. The foflils are nearly allied to thofe iu

the upper marine formation in the Paris ftrata.

The upper frefh-water formation rells immediately on the
latter, and is the moll remarkable one in the feries. It oc-
curs about half way up the hill at N, and is about forty
feet in thicknefs. It is a calcareous bed, every part of
which contains frefh-water (hellt in great abundance, with-
out any admixture of marine exuviae. Many of the (hells

are in high prefervation, and the animals appear to have
lived near the places where they are found, as the (hells are
fo friable, that they could not have been removed from their

native fituation without being broken.
This ftratum appears to have extended over the whole

northern part of the Ifle of Wight, but it has not yet been
discovered on this fide the water. The (hells, like thofe in

the lower frefh-water formation, confift of feveral kinds of
lymnei, helices, and planorbi.

Part of the ftone of this formation is extremely hard, and
has long been ufed for building-ftone. It may be confi-

dered as the uppermoft or latelt formation of rock we are

acquainted with in England, and has a near refemblance, in

many of its mineralogical characters, with the frefh-water

lime-ftone, in the fame formation, in the Paris bafin, called

calcaire d'eau douce. The external characters of the ftone

in both countries are fufficiently different from any known
rock, to render them diftinguifhable even without the (hells.

Over this ftratum is another bed of clay, eleven feet in thick-

nefs, containing numerous fragments of a fmall nondefcript

bivalve (hell. Other calcareous ftrata, containing a few frefh-

water (hells, fucceed. The whole is furmounted by a bed of
alluvium, O, forming the fummit of the hill.

There is one remarkable difference between the frefh-

water ftrata over chalk, in the vicinity of Paris and in the

Ifle of Wight. In the latter, there is a total abfence of
filiceous formations, fo abundant in the former. The lime-

ftone impregnated with filex, and containing a burr-ftone,

covers half the bottom of the Paris bafin. (Tranfactions of
the Geological Society, vol. ii.) Though the (hells in thefe

ftrata are confidered by Mr. Weblter and other naturaliils

as undoubted frefh-water (hells, yet as they differ more or

lefs from thofe of exitting fpecies, it may be afked, are we
certain that animals which bear a clofe refemblance to frefh-

water (hells, might not formerly have been inhabitants of

the ocean ? Or might not thefe animals have been brought
in a living (late to their prefent (ituations by rivers or inun-

dations which emptied themfelvej into bays of falt-watcr.

If we admit that they are really frefh-water (hells, and the

beds which cover them contain exclufively marine (hells, we
mult alfo admit that the places where they are found have

been fucceffively covered with feas or lakes of fait and frefh

water, after the formation of the London clay. To ex-

plain this, it is not ncceflary to fuppofe a general rifing of

the ocean, or an alternate fubfidence and elevation of the

land. Lakes in the vicinity of the fta might have their bar-

S f 2 ricr*
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tiers broken down by earthquakes, and clofed again by de-

pofitions of fand and gravel, by which the nature of the

waters would be changed. If the ftrata in the hill of Headon
were once the bottom of a lake, one great revolution, at

lealt in the Itate of this part of the globe, mult fince have

taken place, by which the level of the fea has been changed,

and the furface of the land cut down and excavated, leaving

no external trace of its original outline.

Strata round Paris. The geology of the country round

Paris refembles, in a confiderable degree, that in the vicinity

of London. The capitals of both empires are fituated over

the fame fubitratum of chalk, covered by a depofition of

more recent ftrata : thus the geologift may regard the inha-

bitants of each as children of the fame foil ; and it were

furely more wife to urge this as a plea for mutual amity,

than to make the geographical pofition of the two countries

a motive for eternal hatred, and exclaim with a late Britiih

fenator

" Littora littoribus contraria, fluftibus undas,

Imprecor arma armis pugnent lpfique nepotes."

Mn. 4.

" Our cliffs, our coafts, our waves oppofed to theirs,

May the fame hate defcend to all their heirs."

Dryden.

The bafin in which the upper ftrata round Paris are depo-
nted is of confiderable extent. The total thicknefs of the

beds over chalk is about 500 feet. A very interefting ac-

count of thefe beds, and the extraordinary fofiils they con-

tain, has been publifhed by Cuvier and Brongniart, in the
" Geographie Minsralogique des Environs de Paris," from
which we fhall extract the particulars moil deferving

notice.

The country in which Paris is fituated is perhaps the mod
remarkable that has yet been obferved, both from the fuc-

ceffion of different beds, and from the extraordinary orga-

nic remains they contain ; millions of marine (hells, that alter-

nate regularly with frefh-water (hells, compofe the principal

mafs. Bones of land animals, of which the genera are en-

tirely unknown, are found in certain parts ; other bones, re-

markable for their large fize, and of which fimilar genera

exift only in diftant countries, are found in the upper beds.

No country can afford more indruftion refpefting the laft re-

volutions that terminated the formation of the prefent con-

tinents. Though chalk is the foundation, it rifes to the fur-

face, only a few fituations being covered with other beds, in

the following order

:

1. Chalk with flint.

2. Plaltic clay and lower fand.

3. Coarfe marine lime-ftone, or cakaire grojfxere. The
place of this is fometimes occupied with the lower fand-

ftone, N° 4.

4. Lower marine fand-ftone.

5 & 6. Lower frefh-water ftrata, gypfeous clay and gyp-
fum, containing bones of quadrupeds, and abed of oyiters.

7. Sand and fand-ftone, without (hells.

8. Upper marine fand-ftone.

9. Mill-ftone, without (hells and argillaceous fand.

10. Upper frefh-water formation, with mill-ftone.

11. Alluvial foil, ancient and modern, including gravel,

pudding-ftone, black earth (les marnes argilleufes noires)

and peat.

1. Chalk.—This chalk agrees in external characters with

that found in other countries. It occurs in indidinft hori-

zontal ftrata; in which we obferve either interrupted layers,

or tuberofe-fhaped maffes of flint, which pafs into the chalk

at their line of junftion, or kidniet of hard chalk, having

the fame (hape and pofition with the flint. This formation is

well charadteriied by the petrifactions it contains, which
differ not only in the fpecies, but fometimes alfo in the genus,
from thofe that occur in the coarfe hme-ftone. Two fpecies

of belemnites occur in the chalk, and thefe appear to be
different from thofe found in the lime-ftone, and are confi-

dered to charafterife it.

The chalk forms the bottom of the bafin, in which are

depofited the different formations that occur around Paris.

Its furface mult have prefeoted numerous inequalities before

the prefent itrata were depofited over it, becaufe we obferve
promontories and iflands of chalk riling through the newer
formations. In Plate II. GerAogy, Jig. 7. we have given a
feftion of a fimilar arrangement of the itrata, a reprefenting

the chalk, b, b, b, the newer ftrata.

2. Plajlic Clay.—All around Paris we find the chalk co-

vered with a depofit of plaftic or potter's clay, which is

dug and ufed in the manufacture of different kinds of
pottery. This clay varies in colour, being white, grey,

yellow, red, and black ; fometimes it contains a layer of
(and, and very rarely a few organic remains, iuch as cytherea,

turritellse, and bituminous wood ; they fometimes occur in

the purer clay; and in fome places fragments of chalk have
been obferved in it. It is neither intermixed with the chalk

at its line of junftion with it ; nor is it more calcareous,

where in contaft with that mineral, than at a diftance from
it : hence Cuvier conjectures that it has been depofited after

the chalk, and is therefore a feparate formation.

3. Coarfe marine Liime-Jlone, <wilb marine Sand-Jlone.—
This formation prefents much greater variety than the

chalk. Several different ftrata, or feries of (trata, fuch as

lime-ftone, clay-marle, lime-ltone-marle, and flate-clay, occur
in it. Thefe are arranged in a determinate order, and the

itrata of lime-ftone are well charafterifed by the petrifaftions

they contain ; the fame fyftem of itrata always poileffing

the fame fpecies of petrifaftions.

The lowed orfirft feries of itrata of the coarfe lime-ftone

formation is very iandy, and fometimes contains a fubltance

refembling green earth ; it is ilill better charafterifed by
containing a great variety of well preferved (hells, many of

which (till retain a pearly lultre, and differ more from the

prefent exiiting fpecies than thofe in the upper itrata of this

formation.

The following are the petrifaftions enumerated by Cuvier

and Brongniart, as occurring in it.

Nummuhtes laevigata, fcabia, and numifmalis. Thefe are

always found in the lowed part of the bed. Madrepora,

at leait three fpecies. Aftraea, three fpecies. Carophyllia,

three iimple and one branched fpecies. Fungites. Ceri-

thium giganteum. Lucina lamelloia. Cardium perulolum.

Voluta cithara. Craffatella lamellofa. Turritella multiful-

cata. Oftrea flabellula. Oftrea cymbula.

The fecond feries of ftrata is (till very rich in (hells;

nearly all the bivalves found by M. Defrance at Grignon be-

long to it. It alfo contains a few impreflions of leaves and

ftems. The mod charafteriftic petrifaftions of this feries

of drata are the following. Cardita avicularia. Orbito-

lites plana. Turritella imbricata. Terebellum convolutum.

Calyptra?a trochiformis. Peftunculus pulvinatus. Cithe-

raea nitidula. Citheraeaelegans. Miliolites, very abundant.

Cerithium
;
probably feveral fpecies ; but neither the lapi-

dum and petricolum, nor cinftum and plicatum, which latter

belong to the fecond marine formation that covers the

gypfum.
The third feries of itrata is lefs abundant in petrifaftions,

and contains fewer fpecies than the two preceding. The
following have been obferved* Miliolites, verv rare.

8 Cardium
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Cardium lima. Cardiutt) obliquum. Lacina faxonim.

Ampullaria fpirata. Cerithium tuberculatum. Cerithium
mutabile. Cerithium lapidum. Cerithium petricolum.

Corbula ai -itiaa. Corbula llriata. Alfo impreffiuns of the

8 of a fucus.

The ftrata of the lecond and third feries fometimes con-

tain beds of fand-llone or mafles of horn-ftoiie, filled with

marine (hells. In fome calcs the fand-ftone takes the place

of the lime-itone. Land-ihelb and frefh-water Ihells (limnea et

cycloltomae) have beenobferved in this fand-ftone, but only

where it lies immediately under the frefh-water lime-fi

The fand-llone and horn-ltone containing marine fhells,

roll either immediately on the marine lime-llone, or are con-

tained in it. The following lilt contains the names of thofe

fpecies of petrifactions which occur molt frequently in the

fand-llone. Calyptraea trochiformis. Oliva laumontiana.

Ancilla canalifera. Voluta harpula. Fulis bulbiformis.

Cerithium ferratum. Cerithium tuberculofum. Cerithium
coronatum. Cerithium lapidum. Cerithium mutabile.

Ampullaria acuta or Ipirati. Ampullaria patula. Nucula
deltoidca. Cardium lima. Vencricardia imbricata. Cy-
therea nitidula. Cytherea elegans. Cytherea tellinaria.

Venus callofa. Lucioa circinaria. Luciria faxonim. Two
fpecies of oyfler, Itill undetermined ; the one appears allied

to cjlrca delloidea, the other to oftrea cymiu/a.

The fourth feries of lirata confilts of hard calcareous

marlr, foft calcareous marie, clayey marie, and calcareous

land, which is fometimes agglutinated, and contains hori-

zontal layers of horn-ilone, cryllals of quartz, and rhom-
boidal cryllals of calcareous fpar, and fmall cubical cryltals

of fluor fpar. Petrifactions occur very rarely.

4. Siliceous Limc-flene, without Shells.—This formation

occurs with the coarfe marine lime-itone, on the fame level

with it, and in no inltance is either above or below it. It

relts immediately on the plaltic clay. It confilts of ltrata,

not only of a white lime-itone, but alfo of a grey, compact,
or fine granular lime-done, which is penetrated in all direc-

tions with filex, and its numerous cavities are lined with lili-

ceous llalaftites, or quartz cryllals. A character. llic mark
of this rock is its wanting petrifactions of every kind, both

of frcfli water and fait water. A fpecies of mill-itone fome-

times occurs in it, which appears to be (iliceous limc-ftone,

deprived of its calcareous ingredient by fome agent unknown
to us. This mill-ftone mult not be confounded with that

which occurs in the upper beds.

5 & 6. Gypfum of the firjl frejh-tuater Formation.—The
frefh-water formation is not entirely of gypfum, but con-

tains alfo beds of clay-marle and calcareous marie. Thcfe
are arranged in a determinate order, when they all occur to-

gether, which is not always the cafe. They lie over the

coarfe marine limc-ftone : and the gypfum, which is the

principal .-oafs of th-- formation, does not occur in wide ex-

tended tables, like the lime-llone, but in fingle conical, or

long maffes, which are fometimes or confiderable • xtent,

but always lharply bounded. Montmartre prefents tin: belt

example of the whole feries of the formation, and thefe

three beds of gypfum are to be obferved luperimpokd on

each other.

The fir It bed confilts of alternate layers of gypfum, folid

calcareous marl.-, and of thin flaty argillaceous marie, or ad-

hefive flate. The layers of gypfum are thin, and full of

cryftals of felenite ; and in the clay-marle, or adhefivc flate,

imbedded menilite occurs. Wherever this bed refts imme-
diately on the fand of the marine (and-ftone containing the

fhells, it contains fea-fhells. The former bottom of the (ea,

however, appears to have been frequently covered with a

bed of white marie, on which the lower beds of gyplum
relt ; and this bed is filled with frefh-water (hells. The
fecond bed refembles the firft, and only differs from it in

being thicker, and containing fewer beds of marlc. The
only petrifactions it contains are thole of fifties. In the
I wer part .of tins bed, we for the iVil time meet with (ingle

kidu ' -iniiili.it e <>t ftrontian. The third or
upper bed of gypfum is by far the greatell ; in feveral places
it is more than lixty feet thick. It contains few beds of
marie, and at feme places, as at Montmorency, it lies almolt
immediately under the foil. The lower lirata of this upper
gypfum contains flint, which appears to be intermixed with
it, and to pals into it by imperceptible gradations, fafts

which (hew their contemporaneous formation. The middle
ltrata of this bed fpht naturally into pnfmatic concretions,
with many (ides. The uppermoft ltrata, of which five ge-
nerally occur, and extend to a great diftance, are- thinner
than the others, and are intermixed with marie, and alfo

alternate with beds of it.

Numerous quarries are fituated in this upper gypfum,
which daily afford fkeletons or fingle bones of unknown
quadrupeds. To the north of Paris they are found in the
gypfum itielf, where they are hard, and limply covered
with marie; and to the fouth of Paris, fimilar remains, but
in a friable itate, are met with in the marie which feparatea
the beds of gypfum. Bones of tortoiies and fkeletons of
fifh are found in the lame bed, and fome frefh-water fhells.

The occurrence of fkeletons of quadrupeds particularly

chara&erifes the upper bed of gypfum, remains of the fame
nature not having been found in the middle or lower beds of
gypfum.

Beds of calcareous and clayey marie reft immediately
over the gypfum. Wood-llone, or petrified wood of a
kind of palm-tree, occurs in a white friable marie ; and in

quarries which are worked in thefe beds, remains of fillies

and of fhells, of the genera lynnv.eus and planorbis, are met
with. The two latter do not differ very much from thofe

found in the marines of France ; a fact which feems to fhew
that this marie, as well as the fubjacent gypfum, have been
depofited from frefh water. In the numerous and thick
beds of clayey and calcareous marie which reft upon this

white friable marie, petrifactions are fo rare, that we can-
not form any lutisfactory opinion as to their formation.

It is in the white friabie marie that the frefh-water fhells,

which principally characterise this formation, are found.

The firft frefh-water formation neither contains mill-llone

nor flint, only menilite and wood-llone. Over the beds of
clayey and calcareous marie there refts a bed of yellowifh

flaty marie, three feet three inches thick. Kidnies of
earthy celeltne, or ftrontian, occur in the lower part of it ;

• up e meet with a bed of fmall bivalve fhells, which
are referred to the genus cithcrea ; and between the up-
permoft layers of the marie, other fpecies of citherea,

with cerites, Ipirobites, .and bones of fifh, occur. This
bed \" not only remarkable on account of its great extent,

(having bee traced ten leagues in one direction, and four

e-s in another, and throughout the whole being

of the fame degree of thickneis,) but alfo beeaulc it

marks the upper boundary of the frefh-water formation,

and the beginning of a new marine formation. All the

fhells that occur in the marie above this bed belong to the

ocean.

A great bed of greenifh clayey marie, without petrifac-

tions, relt-, immediately over the yellowifh marie, and con-

tains geodes, kidnies, and clayey calcareous marlc, and alfo

celelline. Immediately over thefe follows a bed of yellow
1
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clay-marle, which abounds in fragments of marine bivalve

(hells, cerites, trochites, maclutes, cardites, venites, &c. ;

and fragments of the tail of two fpecies of ray have alfo

been found in it.

The beds of marie which reft over thefc contain foflile

marine (hells, but only bivalves ; and in the uppermolt bed

of calcareous marie, immediately under the clayey (and,

there occur two diftindt beds of oyllers ; of which the un-

dermoft contains large and thick oyllers, and the upper

(which is fometimes Separated from the under by a thin bed

of white marie without (hells) contains numerous fmall

thin and brown oyfter-fhells. This latter bed of oyfters

is very thick, is divided into many layers, and is fcarcely

ever wanting in the hills of gypfum.
Thefe oyfters appear to have lived on the fame fpot where

we at prefent find them, becaufe they are arranged as we
find them in oyfter-banks in the ocean; and the greater

number of them are whole, and with both valves. The
formations fometimes terminate with a bed of clayey fand,

in which no petrifactions occur.

Such are the beds which, in general, conftitute the

gypfum formation. In the following table are enumerated

the petrifactions that belong to the gypfum, and to the

marine marie which reds upon it.

Fojfile Quadrupeds in Gypfum.

Genus I. Palaeotherium, or ancient wild beaft. This

animal is arranged, according to Cuvier,

Clafs Mammalia.

Ordo Pachydermia.

Pone tapirum et ante rhinocerotem et equum ponen-

in the gypfum quarries

i.

2.

3-

a.

5-

varying in the form of
the feet.

dum.—To be placed in the natural fyltem after the tapir,

and before the rhinoceros and horfe.

The five fpecies difcovered

arc,

Magnum, the fize of a horfe.

Medium, the fize of a hog,"

Craflum, the fize of a hog,

Curtum, the lize of a hog,

Mimu, the lize of a fheep.

It may be proper to obferve, that remains of five other

fpecies of this animal have been found in different parte of

France, of which one equals in fize the rhinoceros.

Genus 2. Anoplotherium, or beait without weapons.

Inter rhinocerotem aut equum ab una et hippopotamum,
fuem, et camelum, ab altera parte ponendum.—To be

placed between the rhinoceros and horfe, on one fide ; and

the hippopotamus, hog, and camel, on the other,

i. Commune, fize of a (mall horfe.

2. Secundarium, fize of a hog.

3. Medium, fize of an antelope.

4. Minus, fize of a hare.

5. Minimum, very fmall, the jaw only difcovered.

A pachydermatous animal, allied to the hog.

Canis Parifienfis.

Diadelphis Parifienfis.

Viverra Parifienfis.

Birds, three or four fpecies.

Reptiles. Trionix Parifienfis, and another tortoife, with

a fpecies of faurius, which appears to be a crocodile.

Three or four fpecies of fifh.

Mollufcous animals. Cycloftoma mummia.
In the upper white marie are palms, fragments of fifties,

limneus, and planorbes.

Marine Formation.

Slaty yellow marie

Green marie

Yellow marie, mixed with

brown (laty marie -

A bed of oyfters.

Calcareous marie, containing

large oyfters ...

Calcareous marie, containing

fmall oyfters ...

Cytheree bombee.
Spirobes.

Bones of fifties.

Cerithium plicatum.

Cytheree planes.

Bones of fifti.

No fifh.

Parts of the ray.

Ampullaria patula ?

Cerithium plicatum.

Cerithium cindrtum.

Cytherea elegans.

Cytherea femifulata.

Cardium obliquum.

Nacula margaritacea.

Oftrea hippopus.

Oftrea pfeudochama.

Oftrea longiroftris.

Oftrea canalis.

Oftrea cochlearia.

Oftrea cyathula.

Oftrea fpatulata.

Oftrea linguatula.

Ballanites.

Shells of crabs.

The (hells of thefe petrifaftions are generally in a

powdery (late, or we have only their mould or im-

preflion.

Almoft all thefe (hells are broken, and difficult to

afcertain. The two fpecies of cerites of the marine

formation, which cover the gypfum, do not appear

to occur any where elfe.

The two beds of oyfters are often feparated from each

other by fnails without (hells ; and although we can-

not fay, with any certainty, whether or not the par-

ticular fpecies here enumerated are (hells that belong

more to the one bed than the other ; yet it cannot be
doubted that the oyfters of this marie do not occur in

the coarfe lime-ftone, and that they are more nearly

allied to the fpecies at prefent living in our feas, than

to thofe found in the lime-ftone.

7. Sand
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7. Sand and Sand-Jlone without Shells.—The drata arc

often of coufiderable thicknefs, and are intermixed with

beds of fand of the fame nature ; and botli are often fo fine,

that they are uTed in manufactures.

8. Superior marine Sand-Jlone and Sand.—This varies in

colour, compaftnefs, and even in compoiition, being fome-

times a pure friable fand-donc, fometimes intermixed with

clay, and its place is occafionally occupied by a thin bed

of calcareous fand fillrd with fhells. This fnnd-done con-

tains marine (hells, which approach mod nearly to thofe

fpecies met with in the calcareous marie over the gypfum.

9. Mill-Jlone -without Shells and argillaceous Sand.—This

formation confifts of iron-fhot, clayey fand, with greenifh,

reddifli, and whitilh clay, marie, and mill-ftone.

This mill-ftone is quartz, containing a multitude of irre-

gular cavities, which are traverfed by filiceous fibres, dif-

pofed fomewhat like the reticular texture in bones. Thefe
cavities are fometimes lined or filled with red ochre, clay,

marie, or clayey fand; and thev have no communication
with each other. Moll of the mill-fton.'S found near Paris

have a red or yellowifh tint, but the ranr pnd molt efteemed

varieties have a blueilh (hade of colour. The blueifti variety

is molt highly prized, becaufe it affords the whitcd coloured

flour; and a mill-llone of this kind, fix feet and a half in

diameter, fells at 1200 francs. We never oblerve in its

cavities any filiceous dalaftites or cryftallized quartz ; and
this character enables us to diftinguilh in hard fpecimens

this mill-ftone from that found in the filiceous lime-ftone.

It 1; fometimes compaft. It has been analyfed by Hecht,
(fee the Journal des Mines, N° 22. p. 333.) and appears to

be almod entirely compofed of filica. Another character

of the mill-itone, properlv fo called, is the abfence of all

foflile, animal, and vegetable productions, whether of frefh

or falt-water origin. Mill-ftones are formed bv cutting

pieces of thefe ftones, and joining them together, and con-

fining the whole with an iron hoop. They are called burr-

ftones. All the bell mill-ltones ufed in England are formed
of the French ltones.

10. The upper fr.jh-tvater formation is compofed of

files and lime-ftone. Thefe fubftances fometimes occur
independently of each other ; in other inltances, they are

intimately mixed together. The nearly pure frefh-water

lime-ftone is the moft common ; the next in frequency is

the mixtures of filex and lime-ftone ; the large maflcs of

frefh-water filiceous ftone arc the rareft. The filex is fome-
times a nearly pure flint ; fometimes approaches to pitch-

ftone, or to jafper ; and, laftly, it has a corroded ftate,

when it has all the characters of true mill-ftone, but is in

general more compact than the mill-ftones without fhells.

The lime-ftone of this formation is white or vellowifh-grey
;

fometimes nearly friable, like marie or chalk ; fometimes

compaft and folid, with a fine grain, and a conchoidal

frafture. The conchoidal varieties are rather hard, but
eafily broken into fharp-edged fragments, fomewhat like

flint, fo that it cannot be cut. Thefe characters apply
only to the lime-ftone near Paris ; for at a confiderable dif-

tance, the lime-ftone occurs very compaft, of a greyifh-

brown colour, which readily cuts and pohfhes. The iime-

ftone of Mont Abufar, near Orleans, which contains bones

of the palseotherium, belongs to this formation. Even the

hardell varieties of tins lime-ftone, after expofure to the air

for a time, foftens ; and hence it is ufed as a marie for

manuring the ground. All the varieties, both hard and
foft, are traverfed by empty vermicular cavities, whofe
walla are fometimes of a pale green colour. Where the

filiceous minerals and the lime-ftone are intermixed, the

latter is always corroded, full of cavities, and its irregular

cell are filled with calcareous marie. The effential ch.i-

rafter of this formation is, that it contains frefh-water and
land (hells, nearly all of which belong to genera that now
live in our morafles ; but it contains no marine (hells, at lead

in fuch places as are diftant from the fubjacent marine

formation.- Of the (hells, the potamides, helicitcs, and
limncus corneus, are the petrifaftions that moft frequently

charafterife this (econd frefh-water formation : the cyclof-

tonia mummia has never been found in it. There are alfo

the following vegetable and other remains : dicotyledonous

wood petrified with filica, Items of arundo or tipha, arti-

culated (terns refcinbling the thorn, pediculated ovoidal

grains, canaliculated cylindrical grains, olive-fhaped bodies

with an irregular (treaked furface. The firft or lowed
frefh-water formation, on the contrary, has its charafteriftic

petrifaftions, but never contains potamides or helicitcs.

The fecond frefh-water formation extends for thirty leagues

to the fouth of Paris ; and a fimilar formation has been met
with in the departments of Cher, Allier, Nievre, Cantal,

Puy-de-Dome, Tarn, Lot, and Garonne, in the fouth-ead

of France ; and, more lately, the fame interelting forma-

tion has been difcovered in the Roman dates in Tufcany,
and in the vicinity of Ulm, Mayence, Silefia, and in fome
parts of Spain.

11. Alluvial Soil.—This appears alfo to be a depofit

from frefh water : it confids of Tarioufly coloured fand,

marie, and clay, and of intermixtures of the three, coloured

brown and black, with carbonaceous matter ; alio of rolled

maffes of different kinds. What particularly charafterifes

this alluvial foil is the occurrence of large organic remains,

as trunks of trees, with bones of elephants, oxen, deer, and
other large mammalia. Although this formation is new, in

comparifon with thofe we have jud defcribed, yet it is of

his;h antiquity with regard to man, as its formation extends

to a period not far removed from the earlied date of our

hiftory, when the earth fupported vegetables and animals

different from thofe that at prefent live in thefe or other

countries of the globe. The alluvial fubftances around

Paris occur in two different fituations : they either cover

the bottom of vallies, and confift of fand, loam, or peat

;

or they form wide extended plains of gravel and fand, which
lie hiirh above the prefent nver-courfe. It is difficult to

diftinguifli the alluvial mud, fituated at a diltance from the

vallies, from the frefh-water formation ; and it even, in fome
places, feems to pafs into it. It appears, however, to be
older than that of the vallies.

Strata, in many refpefts fimilar to thofe of the Paris and

London bafins, alfo occur in other parts of Europe, but

have not been accurately examined. Nor have we any

correft account of the upper ftrata bordering the Appenines
in Italy : thefe are known to contain, in great abundance,

the foflile bones of elephants, rhinocerofes, hippopotami,

whales, chacalots, and dolphins.

A calcareous breccia occurs in many of the ftratified

lime-done rocks that border the Mediterranean fea : it is

not ftratified, but fills up fiflures and chafms. The breccia

confifts of fragments of lime-ftone (not water-worn or

rounded), intermixed with the bones of ruminating animals

and land-fhells, cemented together by an ochry calcareous

fubftance. Moft, but not all, of the bones belong to

fpecies of quadrupeds now exifting in the vicinity. Ac-
cording to Guvier, the bones and fragments of rock fell

into the rents of the rocks fucceflively, and became united

together by the accumulation of (parry matter. The
formation of thefe breccias is probably recent, compared

with that of the upper ftratified rocks, or even the alluvial

foil that contains remains of unknown animals ; but it may
o. dill
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ftill be regarded as of ancient date, fince nothing fhews that

fimilar breccias are formed at the prefent day : and thofe of

Corfica contain alfo remains of unknown animals. In

lelcfting foflile remains to charafterifc ftrata, we mud molt

carefully diltinguilh thofe which are imbedded in the original

rock from thofe which occur in fiirures, or cavities, that

have been fubfequently clofed or filled up, as the latter

may fometimes be of very recent date.

Strata Seams. Thofe partings or divifions that run

parallel with the Itrata are lo called by fome geologilts, to

didinguifli them from the oblique or perpendicular rents by
which a itratum of ftone is generally divided. The per-

pendicular rents that run in the direction of the dip of a

ftratum, are provincially called Jlines ; and the crofs rents,

cutters. See Coal and Strata.
STRATAGEM, rparnyti^a, formed from rfdcTiryiw, I

lead, or command an army, a military wile, or a device in war,

i'urprifing or deceiving an enemy.

Stratagems, or delufions pra&ifed towards an enemy,

free from perfidy either in words or adtions, or fnares

laid for him confident with the rights of \var, have always

been acknowledged lawful, and have had often a great

(hare in the glory of celebrated commanders ; though arti-

fices of this kind have in various inftances proved unfuccefs-

ful. In the ufe of itratagems, however, we fhould regard

not only the faith due to an enemy, but alfo the rights of

humanity, and avoid doing things, the introduction of which

would be pernicious to mankind. Some nations, even the

Romans, for a long time profelled to defpife every kind of

artifice, iurprife, or ftratagem, in war; and others have

proceeded fo far as to give notice of the time and place for

giving battle. This was the practice of the ancient Gauls.

(See Livy. ) It is faid of Achilles, that he was for fight-

ing openly, and not of a temper to have made one of thofe

who were fhut up in the famous wooden horfe, which proved

fatal to the Trojans.

«' Ille non inclufus equo, Minervse

Sacra mentito, mali feriatos

Troas, et lxtam Priami choreis

Fellerat Aulam

:

Sed palam captis gravis, &c."
Hor. lib. iv. Odyff. vi.

In this conduft there was more generality than difcretion.

It would indeed be very laudable, if, as in the frenzy of

duels, the only bufinefs was to difplay perfonal courage
;

but a war is made to defend our country, to profecute by
force what is unjudly denied us ; and the fure means are

alfo the mod commendable, provided they be not unlawful

and odious. (Virg. JEn. ii. v. 390.) The contempt of

artifice, ftratagem, and furprife, proceeds often, as in the

cafe of Achilles, from a noble confidence in perfonal valour

and ftrength ; and it mud be owned, that when an enemy
may be defeated with open force, in a pitched battle, there

are greater hopes of having quelled and reduced him to fue

for peace, than if the advantage was owing to furprife
;

as Livy (lib. xlii. cap. 47.) makes thofe generous fenators

fay, who did not approve of the manner of proceeding

againft Perfeus, as not altogether fincere. Therefore, when
plain and open courage may fecure a victory, there are

occafions when it is preferable to artifice, becaufe the advan-

tages gained to the date are more folid and permanent.

Vattel's Law of Nations, &c. b. iii.

The ancients dealt very much in ftratagems ; the moderns
wage war more openly, and on the fquare. Frontinus has

piade a collection of the ancient dratagems of war.

STRATARITHMOMETRY, formed from rpro;,

army, gptfjuo;, number, and pfrpoi., meafure, in War, the art of
drawing up an army, or any part of it, in any given geo-

metrical figure ; and of exprefling the number of men con-
tained in fuch a figure, as they dand in array, either near at

hand, or at any didance affigned.

S'l RATEGUS, r,aT! -
,»-i in Antiquity, an officer among

the Athenians, of which there were two chofen yearly, to

command the troops of the date.

Plutarch fays, there was one chofen from out of each
tribe ; but Pollux feems to fay, they were chofen indif-

ferently out of the people. The people thcmftlves made
the choice; and that on the lalt day of the year, in a place

called Pnyx. The two ftrategi did not command together,

but took their turns day by day : as we find from Hero-
dotus and Cornelius Nepos. Sometimes, indeed, as when
a perfon was found of merit vadly fuperior, and exceed-
ingly famed in war, the command was given to him alone :

but it was ever a rule, not to put any perfon in the office

but whofe edate was in Attica, and who had children,

that there might be fome hodages and fecurities for his

conduft and fidelity.

Condantine the Great, befides many other privileges

granted to the city of Athens, honoured its chief magiftrate

with the title of Msfa? Z^alrifo;, Magnus Dux.
STRATFORD, in Geography, a townfhip of America,

in Coos county, New Hampfhire, on the E. bank of Con-
nefticut river, incorporated in 1773, and containing 339
inhabitants

; 58 miles above Hanover.—Alfo, a plealant

pod-town of Connecticut, in Fairfield county, on the W.
fide of Stratford river, containing two places for public

worfhip, and 2895 inhabitants ; 14 miles S.W. of New
Haven. This townfhip, the " Cupheag" of the Indians,

was fettled in 1638, principally from Maflachufetts.—Alfo,

a river formed by the junftion of the Houfatonick and
Naugatuc. See Housatonick.

STRATFORn-upon-Avon, a town of Warwickfhire, Eng-
land, is noted, in the literary annals of Great Britain, as

the birth-place of the inedimable Shakfpeare ; and is alfo

poffeffed of confiderable intereft, from its local hidory and
iituation. It is a large, populous, and refpcftable town ;

but though in a manufacturing didrict, is neither annoyed

nor benefited by manufactories of any defcription. The
town occupies a confiderable fpace, and is difpofed in twelve

principal itreets, on the weftern bank of the river Avon ;

over which is a long bridge of fourteen arches. The great

road from London to Birmingham paffes through the

northern fide of the town : other turnpike-roads branch off

towards Warwick, Coventry, and Alcetter ; and to dif-

ferent parts of Northamptonfhire, Oxfordftiire, Worceder-
fhire, and Gloucederfhire.— In 181 1, according to the

population report, the town and parifn of Stratford con-

tained 563 houfes, and 2842 inhabitants.

The exidence of this town may be traced to a period

as remote as three centuries anterior to the Norman con-

qued ; at which time, a monadery exided here in the pof-

feffion of ./Ethelard, a viceroy of the Wiccians ; fuppofed

to have been founded foon after the converfion of the Saxons

to the Chriftian faith. In the commencement of the eighth

century, this convent was annexed to the bifliopric of Wor-
ceder ; when the manor of Stratford obtained fome degree

of confequence, and was rated in the Norman furvey at the

fum of 25/. In the reign of Richard I., a charter was
granted for a weekly market on Thurfdays, which is ftill

continued : this was followed by feveral other grants for

fairs, of which there are now three annually. In the time

of queen Elizabeth, this town was greatly dilapidated by
fire, and in the fucceeding reign, was again in imminent

danger
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danger of undergoing the fame fate. Thcfe ravages, at a

period when its buildings were chiefly conltruftcd of wood,
mud have been in the higheft degree fearful and alarming.

The civil war of the 17th century, was an important period

in the hiftory of all the principal towns in Warwick (hire.

In 1642-3, a party of the royalifts \va3 ftationed at Strat.

ford, but were driven from the town by the fuperior force

of the parliament's army ; who deftroyed one arch of the

great bridge, to prevent the returning incurfions of their op-

ponents. This precaution, however, failed ; the loyahlls

again approached Stratford, and it afterwards became the

refidence of the queen, Henrietta Maria, till fhe departed

to meet Charles I. near Edgehill.

The principal buildings in this town are, the great bridge,

already noticed ; the church ; the chapel of the Holy C

the town-hall; and a ieatoflerd Middleton. The church,

which is collegiate, though the college buildings are now
deftroyed, is a fpacious and venerable l*rufture, dedicated

to the holy Trinity ; ot a cruciform defenption, with a

fquare tower at the interfeftion of the tranfept, of curious

and early architecture, upon which is railed a ftcMie fpire.

The interior confifts of a nave, two aifles, a tranfept, and a

chancel ; and contains fome curious and mteretting relics of

fculptural antiquity. On the north wall of the chancel, are

the monument and bud of the great poet, a particular de-

fcription of which, with his life, are inferted in a previous

part of this work, under the article Shakspeare. Several

large monuments of the families of Combe, Clopton, &c.
are alfo preferved in this church. Againft the north wall of

the Lady's chapel, is one adorned with armorial enfigns, con-

fiding of two figures in alabalter, of William Clopton, efq. in

armour, and Anne, daughter of fir George Griffeth, his con-

fort ; bearing on the flab, the dates of 1592 and 1596. —
Another monument of the fame family, with alabalter

figures, coloured to refemble life, is erefted againft the call

wall of the fame chapel, to the memory of George, earl of

Totr.efs, and baron of Clopton, with his countefs, bearing

the dates of 1629 and 1636. The chancel contains a monu-
mental effigy of Mr. John Combe, who is traditionally faid

to have been fatirized by Shakfpeare, in an epitaph written

upon him in his life-time. From the fituation of this

church, on the margin of the Avon, it is fuppofed by
Leland, that it is built on the fcite of the monaftery of

Streeteford : and Dugdale thinks that, with the exception of
the fouth aifle, it was erefted about the time of William I.

The guild of the Holy Crofs, a fraternity partly civil,

and partly religious, was cltzblifhed here as a public

inftitution in the year 1269, by Giffard, bifhop of Wor-
cefter, under the name of " The Hofpital of the Holy
Crofs in Stratford." This fraternity had alfo particular

municipal privileges granted them. The chapel of thefe

brethren, excepting the chancel, was rebuilt in the latter

part of the reign of Henry VII. by fir Hugh Clopton
;

it is a handfome Itrufture, in the ornamented flile of the age,

and contains feveral curious paintings in frefco on its walls.

Drawings have been made of thele, and etchings publifhed

by Mr. Fifher, coloured after the originals. Attached to

this building are a hail for the brethren of the guild, alms-

houfes for twenty-four poor perfons of both fexes, and a free

grammar-fchool for children, natives of the borough. The
•guild and fraternity were diffolved at the general fupprefiion

of religious houfes ; but the fchool and alms-houfe6 are yet

continued, and the guildhall is ufed for the meetings of the

corporation.

New-Place, at one period a principal building in the town,
was originally erefted by fir Hugh Clopton, in the time

of Henry VII.; and after pafiing through the family of

Vol. XXXIV.

STR
Underbill, was, in 1597, bought by Shakfpeare, who firft

g:ive it the name of New-Place, which it retained till its

demolition in 1759, ft on after the dellruftion of the famous

mulberry- tree. The town-hall, lirll erefted in 1633, was a

lofty edifice, built on fenii-circular arches, and lupported

by round" columns, with a cupola on the top. Above was
a room, ufed as a magazine for arms and ammunition ;

which being in the year 1642 much damaged by the ex-

plolion of a barrel of gunpowder, was partly taken down
in 1767, and the prefent building erefted in the year follow-

ing. This, from the circumftance of its being dedicated at

Garrick's jubilee, in 1769, to the memory of Shaklpeare,

then denominated Shakfpeare Hall. The building is

ot the Tufcan order, containing a room of 60 feet in length,

decorated with large paintings, particularly two, by Wilfon

and Gainfborough, of the inimitable poet, and of Garrick,

by whom they were prefented in 1769. The outfide of the

hall is alio ornamented with a ftatue of the " Warwick-
fhire Bard," likewile given by the fame celebrated cha-

racter. Below the great room are the kitchens, and two
dungeons, or places of confinement. The houfe in which

the great poet was born, is partly Handing in Henley-ftrcet.

It is now converted into two, although originally but one

tenement ; and otherwife altered by modern repairs. Strat-

ford-upon-Avon is in the parifh and divifion of Old Strat-

ford, and hundred of Barlichway, having feparate jurifdic-

tion, and is governed by a mayor, recorder, high fteward,

twelve aldermen, twelve capital burgefles, a town-clerk, and

other officers.

Stratford-upon-Avon is pofleffed of many local advan-

tages, and from its fituation upon the great road leading

from London to Holyhead, from the numerous other roads

which meet at this place, and from its having a navigable

river from the Severn, and a lately completed canal from

hence to that of the Worceller and Birmingham, which

thus opens a communication by water with the northern

part of the kingdom, it may be naturally expefted that

Stratford will become a flourifhing town.

Independently of Shakfpeare, and others of not mean,

though far inferior note, we find feveral highly refpcftable

characters, to whom this town has given birth and name
;

viz. John de Stratford, archbifhop of Canterbury, lord

chancellor of England, and regent of the kingdom, in the

reign of Edward III. ; Robert de Stratford, his brother,

alfo lord chancellor of England, and bifhop of ChichenV'-,

which fee he filled twenty-five years ; and Ralph de Strat-

ford, nephew of the above prelates, and bifhop of London
in the fame memorable reign ; men who fevcrally make a

very confpicuous figure in the hiftory of that eventful

period.

It remains to be noticed, that in this town was celebrated

Garrick's jubilee to the honour of Shakfpeare in the year

1769, a performance which very much abforbed the public

attention. It continued three days, though the inceflant

rains confiderably obftrufted the intended ceremonies, as

well as thofe which were exhibited. Mr. Garrick was

peculiarly eminent in his recital of the " Ode," which gave

unbounded fatisfaftion Hiftory and Antiquities of Strat-

ford-upon-Avon, by R. B. Wheler, 8vo. 1806. Eight en-

gravings. Guide to Stratford-upon-Avon, by R. B.

Wheler, 8vo. 18 14, with a plan of the town.

Stratford, Fenny. See Fenny Stratford.

Stratford, Stony, a market-town in the hundred and

deanery of Newport, in the county of Buckingham, Eng-
land, is fituated on the Roman road called Watling-ftreet,

52 miles diftant from London, in the great road to Cheftei

and Liverpool. The houfe9, which are of free-ftone, cx-

T t tend
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tend about a mile on each fide of the road. Till of late

years, the eaft fide of the town was in the parifh of Wolver-

ton, and the wed fide in that of Calverton. They are now
two diltinft parifhes, denominated St. Mary Magdalen, or

the eaft fide of Stony Stratford, and St. Giles, or the well

fide. A market was originally granted for this town to the

Veres in 1460, and in 1663, Simon Bennett, lord of the

manor of Calverton, procured a charter for a market (which

is Mill held on Friday), and four fairs : there are now only

three. The town has twice fultained much injury by fire ;

firit in the year 1736, when 53 houfes were burnt down;
fecond in 1742, which confumed 113 houfes, and the body
of the church of St. Mary Magdalen, which has never been

rebuilt. The tower, whichcfcaped the flames, is yet Handing.

The damage was ellimated at 10,000/., towards which,

4293/. were collected by a brief, and nearly 3000/. by fub-

fcription. The church of St. Giles was originally built as

a chantry chapel in 1451, and was endowed 111 1482. This

church (except the tower) was rebuilt in 1776, by Mr.
Hiorne of Warwick. Near this ltrufture is a neat market-

place. According to the returns under the population aft

of 181 1, the Eaft fide parifh contained 113 houfes, 520 in-

habitants ; the Weft fide parifh 2 1 1 houfes, 968 inhabitants

;

making a total of 1488 perfons, occupying 324 houfes.

The chief fupport of the town is derived from the number
of travellers who are continually palling through it : the

principal employment of the women is lace-making.

The inhabitants are divided into leveral religious deno-

minations : the greater number are Baptifts, who have a

meeting-houfe in the town: the Independents have a place

of worlhip at Potter's Perry, a neighbouring village. A
guild was founded in the town, in 1481, by John Edy and

others. Here are feveral charitable eftablifhments, parti-

cularly one of 70/. per annum for apprenticing poor children.

In 1786, two Sunday-fchools were opened, in which up-

wards of 300 children receive the rudiments of education,

under the fuperintendance of the minitter, churchwardens,

and a committee of fubfcribers. At the lower end of the

town formerly Rood a crofs, in memory of Eleanor, queen

of Edward I., but it was deftroyed in the civil wars. At
this town Richard III., then duke of Gloucefter, took pof-

feflion of the perfon of the unfortunate young monarch
Edward V., who was then with his attendants at an inn.

An aft for paving and lighting Stony Stratford pad in

1 801. — Lyfons's Magna Britannia, vol. i. Beauties of

England and Wales, vol. i. by John Britton and E. W.
Brayley.

Stratford-/;-.Z?otv, a parifh in the hundred of Offulfton,

and county of Middlefex, England, was formerly a part

of the parifh of Stepney, but feparated from it in 1720.

The name of Stratford is derived, in common with other

places fo entitled, from the courfe of an ancient ford, on

a Roman highway. Its diilinftion of Bow, according to

Eeland, was given on account of a bridge " arched like

unto a bowe," which was built acrofs the river Lea at a re-

mote period. This parifh extends along the eaftern banks

of the above river, whilft Hackney, Bethnal-Green, Step-

ney, and Bromley, bound it on the other fide. It contains

about 456 acre6 of land; of which 218 are arable, and

the remainder is occupied by paftures, marihes, and nurfe-

ries. The foil cOFififts almoft entirely of loam, fand, and

gravel. The principal manufacture of the parifh is calico-

printing ; which, like that of dyeing fcarlet for the Eaft.

India company, was once in a very flourifhing ftate. Strat-

ford was alfo at one period celebrated for its number of

bakers, and for a manufaftory of china, which was on the

'aftern fide of the river. The parifh church, dedicated to

St. Mary, was built, as a chapel of cafe to Stepney, in th*
early part of the 14th century, by king Edward III., on a
piece of ground formerly belonging to the highway. The
original ilrufturc of flint and ftones, yet remaining, con-
filts of a nave, chancel, and two aifles, feparated from the
nave by oftagonal pillars and pointed arches : there is alfo

a plain fquare tower of ftone. This chapel was confecrated

as a parifh-church in March 1 7 19. The parifh of Strat-

ford-le-Bow, in 1811, contained 384 houfes, and 22^9 in-

habitants. Within its precinfts, at a place denominated
Old-ford, are the remains of an ancient manfion, ufually

called king John's palace, of which only one gateway, of
brick, is now ftanding, with the bafes of the arches under
the gate, adorned with figures of angels holding fhields.

At Old-ford are now erefted the grand and extenfive build-

ings belonging to the Eaft London water-works, for the

purpofe of better fupplying the inhabitants of the adjacent

parifhes and hamlets.—Lyfons's Environs of London, vol. ii.

1795, and Supplement, 4to. 18 1 1.

STRATH, a term ufed in Scotland, and generally figni-

fying a valley broader than a dale or glen, and receiving

this appellation from a river paffing throucrh it, as Strath-

bogie, &c. or fome diitinguifhing charafteriftic, as Strath-

more, the great valley, &c.

Strath, in Geography, a town on the E. coaft of the

ifland of Skye; 10 miles S. of Torrimore Head. N. lat

57° 14'. W. long. 5° 54'.

STRATHAM, a townfhip of America, in Rocking-
ham county, New Hampfhire, incorporated in 1693, and
containing 874 inhabitants : fituated on the road from
Portfmouth to Exeter; 10 miles W. of the former, and

4 miles E. of the latter.

STRATH-AVON, a town in the middle ward ami
fhire of Lanark, Scotland, was formerly denominated Evan •

dale and Avondale. It is fituated on the banks of a rivulet

called Pomilion, which falls into the Avon about a mile be-

low the town. In the year 14J0 it was created! burgh of
barony, with the ufual privileges, and endowed with an
extenfive commonty, all of which have for a confiderable

period become private property. Here are a general poft-

office and a parochial fchool ; but having no public funds,

Strath-Avon has no other government than a baillie, ap-

pointed by the duke of Hamilton : here are alio a weekly
market, and five annual fairs. The number of the in-

habitants of the town of Strath-Avon, in 181 1, was com-
puted to be 2439, who were principally employed in the

manufacture of cotton. The church was rebuilt in 1772.
At one end of the town was formerly a caltle, railed

on a rocky eminence, and furrounded by a (trong wall,

with turrets at certain diftances. Its entrance was fecured

by a bridge. This, and the caltle of Arran, were al-

ternately the refidences of Anne, duchefs of Hamilton,

during the proteftorfhip of Oliver Cromwell. After her

deceafe, which took place in 17 16, the caltle of Evandale
being neglefted, is now become a mafs of ruins.

The parifh and barony of Avondale is about twelve miles

in length, and from five to fix in breadth : the foil confilts

chiefly of clay and loam, whilft mofs, black-moor, and

heath abound in the hilly parts. No account of this parifh

is found previous to 1333, when it was laid walte by the

Englifh army, after a battle near Loudon-hill. On the

fouth fide of the river Avon, a Roman road may be traced

for feveral miles. Here are alio fome chapels dedicated to

different faints.—Carhlle's Topographical Dictionary of
Scotland, vol. ii. 4to. 1813. Beauties of Scotland, vol. iii.

STRATHBEG, a river of Scotland, in the county of
Sutherland, which runs into loch Eribol.

STRATH-
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STRATHBOGIE. See Hcntley.
STRATH-BRAND, a valley of Scotland, in the

county of Perth, W. of Dunkeld.

ST'RATHMORE, a river of Scotland, in the county

of Sutherland, which runs into loch Hope.
STRATHNAVER, a diifrift of Scotland, in the

N.E. part of Sutherland.

STRATHY, a river of Scotland, in the county of

Sutherland, which runs into the North fea ; 3 miles S.S.E.

of Strathy Head.
Strath y Head, a cape of Scotland, on the N. coaft of

the county of Sutherland ; 3 1 miles E. of Cape Wrath.

N. lat. 58° 33'. W. long. V 50'.

STRATIFICATION, in Cbemi/try, an operation by
which bodies are placed in a condition to aft mutually upon

each other, by being arranged layer by layer, itratum fuper

itratum, as is praftifed by metallurgies, and marked in

books of chcmittry with SSS.
Stratification, in Geology, the arrangement of mineral

matter in parallel layers or beds. See Strata.
STRATIOTES, in Botany, fuppofed to be derived

from rf*J»fi an army ; the water rfamums of Diofcorides,

which appears to be our Englifh fpecies, called Frefh-water

Soldier, having rigid fvrord-hke leaves, and forming, as it

were, an armed phalanx on the furface of the water. Diof-

corides fays it floats on the water, living without roots

;

lie hot having obferved the long thread-like (talk, by which

each tuft of leaves is fixed to the root at the bottom. He
well compares the foliage to that of Houfeleek, though

fomewhat larger.—Linn. Gen. 277- Schreb. 698. Willd.

Sp. PI. v. 4. 820. Mart. Mill. Diet. v. 4. Sm. Fl.

Brit. J79. Exot. Bot. v. 1. 27. Ait. Hort. Kew. v. 5.

402. Jufl". 67. Lamarck Diet. v. 7. 464. Illullr. t. 489.
Gaertn. t. 14. (Damafonium ; Schreb. 242. Willd. Sp.

PI. v. 2. 276. Ait. Hort. Kew. v. 2. 331.)—Oafs and

order, Polyandria Hexagynia. Nat. Ord. Palme, Linn.

Hydrocharides, Jufl".

Gen. Ch. Cal. Sheath inferior, of one leaf more or

lefs divided, varioufly ribbed or keeled, permanent. Pe-

rianth fuperior, of one leaf, tubular at the bafe ; its limb

in three deep, equal, ereft fegments, deciduous. Cor.

Petals three, roundiih, rather fpreading, twice as long as

the perianth. Stam. Filaments from fix to twenty, in-

ferted into the receptacle of the flower, fhort, awl-ihaped ;

anthers vertical, linear, fimple. Pi/I. Germen inferior

;

elliptic-oblong ; flyles fix, deeply cloven, as long as the

ftamens ; itigmas fimple. Perk. Berry coated, oval, of

from fix to ten cells, and as many angles, tapering at each

end. Seeds numerous, obovate, in two rows.

EfT. Ch. Sheath cloven. Perianth fuperior, in three

deep fegments. Petals three. Berry with fix, or more,

cells.

Obf. The anthers are occjfionally imperfeft in fome

flowers, the ltigmas in others. The parts of the flower

differ widely, with refpeft to number, in different fpecies.

Damafonium of Schreber, Willdenow, &c. has a lefs deeply,

though more numeroufly, divided fheath, with a correfpond-

ing number of angles and fegments, its ftamens moreover

being but fix or eight, while the cells of the fruit are more
numerous than in the original Stratiotes. All things con-

fidered, we prefer keeping this genus entire, as well as leav-

ing it in the clafs where Linnius, after repeatedly con-

fidering the fubjeft, had determined to let it remain. This

genus is very nearly allied to Hydrocharis. See that article.

1. S. aloides. Water Aloe, or Common Water Soldier.

Linn. Sp. PI. 754. Willd. n. 1. Fl. Brit. n. 1. Engl.

Bot. t. 379. Mill. IUuitr. t. 50. Fl. Dan. t. 337. (Mili-

taris aizoides ; Ger. Em. 82c. Loh. Ic. v. 1. 37c.) —
Leaves fword-fhaped, channelled, with a prominent rib, and

fringed with (harp prickles.—Native of ditches, ponds, and

flow dreams in the north of Europe. Abundant in the

fenny parts of England: flowering in July, andlometimet

entirely occupying the furface of the water, excluding all

other plants. This herb \i truly ftoloniferous and perennial,

though each root flowers but once. The parent plant,

rooted in the mud after flowering, fends out buds of leaves,

at the ends of long runners. Thefe rife to the furface,

form long fibrous dependent roots, bloflom, and then link to

the bottom, where they implant themfelves in the mud,
fometimes ripen feeds, and always become the parents of

another race of young offsets. The leaves are all radical,

forming a flar-like tuft, as in Aloe, Sedum, Saxifraga, &c.
They are fmooth, brittle, vafcular, and pellucid, about a

fpan long, with very fharp faw-like teeth. Flowerflalkt

feveral, fhort, compreffed, fmooth, each bearing one ereft

whiteflower, an inch in diameter, from a deeply divided,

or two-leaved, comprefled fheath. Stamens twenty, con-

nected at their bafe. Styles fix.

2. S. acoroides. Indian Water Soldier. Linn. Suppl.

268. Willd. n. 2. (Acorus marinus ; Rumph. Amboin.
v. 6. 191. t. 75. f. 2.)—Leaves fword-fhaped, flat ; flightly

ferrated at the end. Sheath bearded,—Native of the ifland*

of the Indian ocean, wherever the fhore is flat and fandy.

The rout is perennial, fomewhat tuberous and jointed, like

that of an Acorus. Leaves radical, four feet long, crowded,
linear, thick-edged, very fmooth, entire, rounded at the

end, and fomewhat ferrated thereabouts. Stalk fimple,

fingle-flowered, fmooth, three or four feet high. Sheath

of two leaves ; their keels bearded with fibres towards the

top. Petals flaccid, white, tinged with red. Filaments

fcarcely any. Anthers twelve, linear, acute, comprefled.

Berry ovate, comprefled, hairy, as big as a hen's tgg, of
from four to fix cells. Seeds fourteen or more. There ap-

pears no reafon to think, with Willdenow, that the anthers

above defcribed are netlaries.

3. S. nympheeoides. Shield-bearing Water Soldier
" Humboldt and Bonpland MSS." Willd. n. 3. —
" Leaves roundifh, peltate, floating as well as the ftem."

—Found in waters at the Caraccas. Root perennial. Stem
round, floating. Leaves entire. Sheaths axillary, of two
leaves, with one or two flowers, which are twice the fize

of S. aloides.

4. S. a/ifmoides. Broad-leaved Water Soldier. Linn.

Sp. PI. 754. Mant. 405. Sm. Exot. Bot. v. 1. 27.

t. if. (Damafonium indicum ; Willd. Sp. PI. v. 2. 276.
Ait. v. 2. 331. Roxb. Coromand. v. 2. 45. t. 185.

Curt. Mag. t. 1201. Ottel ambel ; Rhecde Hort. Malab.
v. 11. 95. t. 46. )—Leaves broad-ovate, entire. Sheath
flightly divided, with feveral dilated ribs.—Native of pond*
in the Ealt Indies. Dr. Roxburgh fent it to the late lady

Amelia Hume, in whofe ftove it flowered in the autumn of

1804. The root is tuberous, perennial, with many long

fimple fibres. Stem none. Leaves on long radical foot-

flails, almoft heart-fhaped, bluntifh, entire, many-ribbed,

fmooth. Flower-flallts fimple, angular, almofl as long as

the leaves, each bearing a folitary white flower, of very

fhort duration, not unlike a Trillium in fize and general

afpeft. The fheath, an inch or more in length, is clofely

attached to the germen, cloven at the top into two or three

larger fegments, with fome fmall intermediate ones. Its

fides are dilated into two or three longitudinal wings : we
could fcarcely find more, though colonel Hardwicke's In-

dian drawings reprefent from five to feven or eight. Sta-

mens eight, with vertical, linear, orange anthers. Stylet

Tt 2 eight.



S T R S '1 It

eight, with cloven, linear, ytWowftigmcis . Berry cylindri-

cal, winged by the (heath, having eight cells, and numerous

elliptical feeds.

This fpecies being (o very variable as to number, in the

parts of fruftification, and two of the foregoing ones dif-

fering fo much from each other in that particular, prove the

characters derived from hence, in this genus, to be of no

value. S. aloides moreover, in itfelf, overthrows whatever

depends on fexual diftin&ions. The only mark by which

Damafonlum could be kept feparate, is the Jheath being of

one leaf, very {lightly divided. The number of its lobes

and angles is too uncertain to be depended upon.

STRATO, in Biography, a philofopher of Lampfacus,

who fucceeded Thcophralius in the Peripatetic fchool, and

took charge of it in the 3d year of the 123d Olympiad,

B.C. 286, and prefided in it 18 years, with a high degree of

reputation for learning and eloquence ; and from his attach-

ment to natural philofophy, he obtained the appellation of

" Phyficus." Ptolemy Philadelphia chofe him for his pre-

ceptor, and rccompenled his fervices with a prelent of 80

talents. None of his works have reached our time. His

conllitution was feeble, and it is faid that he loft the

powers of perception before his death, which happened

about the end of the 127th Olympiad. In his opinion

concerning matter, Strato departed eflentially from the fyf-

tem both of Plato and Ariltotle, and he is faid to have

nearly approached that fyitem of atheifm, which excludes

the Deity from the formation of the world. From Cicero

(DeNat. Deor. 1. i. c. 13.) we learn, that he conceived

all divine power to be feated in nature, which poflefles the

caufes of production, increafe, and diminution, but is

wholly deftitute of fenfation and figure : and the fame

author, in his Tufcul. Quseit., informs us, that he had no-

thing in common with the atomic principles of Democritus,

but afcribes every tiling to certain natural motions and libra-

tions. Brucker gives the following abftraft of his opi-

nions : that there is inherent in nature a principle of motion,

or force, without intelligence, which is the only caufe of

the produ&ion and diflolution of bodies : that the world

has neither been formed by the agency of a deity, diftinft

from matter, nor by an intelligent animating principle, but

has arifen from a force innate to matter, originally excited

by accident, and fince continuing to aft, according to the

peculiar qualities of natural bodies. It does not appear,

that he exprefsly either denied or aflerted the exiltence of a

divine nature ; but in excluding all idea of deity from the

formation of the world, it cannot be doubted, that he in-

direftly excluded from his fyilem the doctrine of the ev-

idence of a Supreme Being. Strato alfo taught, that the

feat of the foul is in the middle of the brain, and that

it only afts by means of the fenfes. Brucker by Enfield,

vol. i.

STRATONICEA, in Ancient Geography, a town of

Ana Minor, in the mountains of Caria ; in which was a

theatre. It was founded by the Macedonians, and derived

its name from Stratonice, the wife of Antiochus Soter.

It prelerved its liberty for a long time under the Romans,
and the emperor Adrian partly rebuilt it. It was encom-
paffed by ramifications of mount Taurus. Jupiter Chry-

faoerus had a temple near this city, where deputies of the

inhabitants of the towns of Caria annually alfembled to offer

facrifices, and to tranfact: the affairs of their federative

republic.

STRATONICIA, or Stratonicea, a town of Afia
Minor, near mount Taurus ; called Stratonicia ad Taurum by
Strabo, in order to diftinguifh it from the Stratonicea of

Caria.

STRATONICUS, in Ancient Mufic and Biography,
a famous mulician in the fervice of Ptolemy Auletes, the
twelfth king of Egypt, who, in a difpute with this monarch
on the fubjedt of mufic, had the courage to tell his majelty,
who contemned all playing but his own, that " to wield
the fceptre and perform well on the flute, were very different

things."

It is faid that he gave leffons to Telephanej, and that
Niocles, king of Cyprus, had him put to death by poifon,
in punilhrnent for the numerous epigrams which he had
written againlt him.

Phanias, the Peripatician, in his account of the poets,

fpeaks of Stratonicus as the greateft performer ou the lyre

of his time.

In Athenasus, 1. viii. c. 11, from Phanias the Peripatician,

we are affured, that Stratonicus the Athenian had confider-

ably increafed the number of firings on the lyre, and in-

vented new founds, (not chords, as M. Laborde tells us,) as
well as their notation. This muft have been a different

mulician from the difputant with Ptolemy. Athenaeus
does not inform us when he lived ; but it was probably
fubfequent to the great muficians of antiquity, as he is»

mentioned no where elfe.

STRATONIS Insula, in Ancient Geography, an ifiand

fituated near the entrance of the Arabic gulf. Strabo.
STRATONISI, in Geography, three fmall lflands in the

Grecian Archipelago ; 10 miles S. of Specia. N. lat. 37
16'. E. long. 23 25'.

STRATOR, among the Romans, an officer who took
care ef the horfes furnifned by the provincials for the public
fervice.

Strator is alfo ufed for an officer in the army, whofe
bufinefs it was to take care there was nothing in the roads
to hinder or incommode the army in its march. For which
purpofe, he ordered banks and fteep eminences to be levelled

;

laid bridges, cut down woods, and afiilted the quarter-matter

to find out places proper for tranfporting the army over
rivers.

Strator is alfo ufed for an equerry, who held the bridle

of the prince's horfe, and aflifted him in mounting. This
officer was by the Greeks called anaholeus.

Strator likewife denotes a furveyor of the highways.

STRATOS, in Ancient Geography, a town of Greece,
in the higher part of Acarnania, on the river Achelous.
Thucydides.—Alfo, a river of Afia, in Hyrcania, which
had its fource in mount Caucafus.—Alfo, a town of Pelo-

ponnefus, in Achaia.

STRATTI, or Agioi-Stratti, in Geography, a fmall

ifland in the Grecian Archipelago. N. lat. 39° 35'. E.
long. 2J° 12'.

STRATTON, a fmall market-town in the hundred of
the fame name, and deanery of Trigg-Major, in the county
of Cornwall, England, is fituated 18 miles from Launcefton,

and 223 miles weft from London. The road into the

county, by way of Stratton, was much frequented before

the making the Camelford turnpike-road, about the year

1760. A weekly market, which appears to have been held

by prefcription, is kept on Tuefdays for corn and provifions j,

and here are three cattle-fairs. The population return in

1 81 1 was 219 houfes, occupied by 1094 perfons. Camden
mentions this parilh as being celebrated for gardens and
garlick : there are now no gardens but fuch as are culti-

vated for private ufe ; nor is it remarkable for the culture

of garlick, though that article is occafionally offered for

fale in the market. The principal village in the parifh is

the fmall fea-port of Bude, containing a few cottages,

where families who vifit the coail in fummer for fea-air and

bathing
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bathing are accommodated with lodgings. There has of

late years been a confiderable increase in the trade of this

place : the chief expyrts are timber, bark, and oats ; the

imports, coal and iime-ilone from Wales, and grocery, Sec.

from Bnllol. The harbour, on account of its (ands, is bell

fuited to vefiels from 50 to 60 tons ; but fi >m: of from 80 to

90 tons occalionally enter it : one of upwards of 90 tons was

built here in 1813. Great quantities of fea-fand are carried

from Bude for manure, not only into the neighbouring

parilhcs, but to feveral places in the north of Devon.

Stratton derived fome degree of hillorical importance from

the great victory obtained in its immediate vicinity, in the

early part of the civil war, by the forces of Charles I.,

commanded by fir Ralph Hopton, over thofe of the par-

liament, under the earl of Stamford. The latter was en-

camped on a Iteep hill, with thirteen piece* of cannon, and

5400 men; and early on the 16th of May, 1642, was

attacked, with a very inferior force, by the royalilts, who
afcended the hill in four places at once, and after a defperate

conflict, met together on the fummit about 3 o'clock in

the afternoon, havi:.^ entirely cleared the hill of the enemy,

and taken their camp, baggage, ammunition, and cannon.

Sir Ralph, in confideration of his eminent fervices in this

battle, which are fpecified in his patent, was created lord

Hopton of Stratton. After his death, Charles II. (then

in exile) in 165S created fir John Berkeley, to whofe

courage and go d conduct the victory has been chiefly

attributed, baron Berkeley of Stratton : this title became

extinct in 1773. In 1797, lord De Dunllanville was created

baron Ballet of Stratton, with remainder to his daughter

and her ifTue male. Lyfons's Magna Britannia, vol. iii.

Stratton, a townfhip of America, in Windham county,

Vermont, about 15 miles N.E. of Bennington, containing

265 inhabitants.

STRATUSCH, a river of Walachia, which runs into

the Siret at Adzud.
STRAVADIUM, in Botany, a mod barbarous name,

taken from the Samjlravadi of the Hortus Malabaricus, and

ufed by Juffieu, Gen. 326, to defignate a genus feparated

by him from the Linnoean Eugenia, chiefly becaufe of its

racemofe inflorefcence and angular drupa. It confifts of

Eugenia racemofa and aculangula, with Butonica alba of

Rumph. Amboin. v. 3, which, though quoted for the

former by Linnaeus, appears in Juffieu's opinion to be

dillinct.

STRAVAGANZA, Ital. a word exalted into a mil-

fical term by Vivaldi in the early part of the lad century-

Vivaldi, a Venetian, and a mufician of the Lombard fchool,

with much rapidity of bow and finger, was a voluminous

compofer, not only of folos, fonatas, and concertos, for his

own inftruments, but operas for the theatre and maffes for

the church. In our younger days, the fifth concerto of

Vivaldi, compofed of rattling pallages in perpetual femi-

qtiavers, was the making of every player on the v

who could mount into the clouds, and imitate not only the

flight, but the whiitling notes of birds. His lalt fet of

twelve concertos are, with due propriety, ftiled his Stra-

vaganze ; being (till fomewhat more extravagant, capri-

cious, and eccentric than the relt. But this rapidity and

difficulty are only comparative with the fober ftrains of

Corelli, Albinoni, Alberti, and TefTarini ; it was all plain

failing, at the rate of ten knots an hour ; there was no

difficulty of foftenuto, expreffion, or modulation to en-

counter. See Vivaldi.
STRAUBING, in Geography, a town, with a caftle, of

Bavaria, fituated on the Danube, and containing a collegiate

church, .and four convents, and having alfo a church without

the town ; 43 miles N.W. of Paflau. N. lat. 48* 47'.

E. long. 12 30'.

STRAUBLICH, a town of Bavaria, in the bifhopric

of Bamberg ; 13 miles N.N.E. of Bamberg.

STRAUCH JEGIDIUS, in Biography, a German ma-
thematician,and Lutheran divine, was born at Wittenberg in

1632, and after a courfe of education in his native place,

he removed to Leipfic, where he continued two years,

taking, on his return, the degree of mailer of arts. In

1653 he became adjunct of the philofophical faculty,

difputing on the occafion " De Periodo Juliauo," and on
other chronological fubjefts. In 1659 he was made pro-

fellor of mathematics, and having obtained the degree of
doctor in divinity, he was appointed, in 1664, to be pro-

feflor of hiitory. In 1669, having declined other invitation?,

he accepted the invitation of the fenate at Dantzic, to be
profedor of theology, and pallor of the church of the Holy
Trinity, and removed thither ; but as he experienced much
oppofition from the Catholic and Calvinillic inhabitants, he
accepted, in 1675, a call to Hamburgh. In his voyage
thither, he was captured and carried to Colberg. As foon
as he recovered his liberty, he made an attempt to go to
Hamburgh by land, but was arrefled at Stargard, by
order of Frederic-William, elector of Brandenburg, becaufe
he had preached too violently againll the Calvinifts. On
this occafion he was thrown into prifon, where he remained
three years, never during that time (having his beard ; and
he might have been doomed to a longer confinement, if the

people of Dantzic, and even the Calvinifts themfelves, had
not interceded for him, and obtained his releafe in 1678.
He then returned to Dantzic, regained his former employ-
ments, and there died of the jaundice in 1682. At the

requeft of the theological faculty at Wittenberg he wrote
in defence of the Lutheran doctrine, for which he was a

ftrenuous advocate. His mathematical works are, " Geo-
graphia Mathematica ;" " Doftrina Aftrorum Mathema-
tica ;" " Tabula: per Univerfam Mathefin fummopere
neceffarise ;" " Tabulae Sinuum et Tangentium et Loga-
rithmorum." His other productions confift chiefly of dif-

fertations relating to chronology and fcriptural fubjedts.

Gen. Biog.

STRAUERSDORFF,inG^/vj/>Ay, atownof Auftria;

9 miles W. of St. Polten.

STRAVIKO, a town of European Turkey, in Bul-

garia, on the Pjlack fca
; 40 miles S.E. of Ifmail.

STRAUSBERG, a town of Brandenburg, in the

Middle Mark ; 33 miles W. of Cultrin. N. lat. 52 38'.

E. long. 1
3° 53'.—Alfo, a town of Germany, in the county

of Schwartzburg Rudolftadt ; 6 miles W. of Sonderl-

haufen.

STRAUSFURTH, a town of Saxony, in Thuringia
;

4 mile* S. of Weillenfee.

STRAUSSBERG, a town of Brandenburg, in the

Middle Mark ; 13 miles S.E. of Bernau. N. lat. 52 37'.

E. long. 13 SS'-
STRAUSSENECK, a town of the duchy of Stiria

;

12 miles S. of Windifch Gratz.

STRAW, in Agriculture, the common name of the ftalk

or ftem on which grain grows, and from which it is threfhed,

or of any other fimilar material. The firll is an article of

cattle food, which requires fome management in order to

confume it to the greatcll advantage, and with the moil

economy. In employing it for (lore-cattle, or other (lock,

it (hould conftantly be made ufe of when firft threfhed out ;

as by keeping it ge'ts nuilty, and is not by any means eaten

fo well or completely by cattle : in this view, the threfhing

out large quantities at a time by the threfhing machine,

4 and
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«nd (lacking, or putting it tip in other ways, is unfavourable

to the perfeft confumption of the fodder, and the thriving

of the farm-ftock. There is likewife another point necef-

fary to be regarded in refpeft to this article as fodder,

which is, that the inferior forts (hould be firit had recourfe

to, and afterwards thofe of the better kind. And in

giviag it, too much mould not be placed before the animals

at once. It haj been obferved by Mr. Marfhall, in his

" Rural Economy of Yorkfhire," that ltraw, of every kind,

is there bound upon the threfliing floor. This, when ltraw

is not ufed at the time of threfliing, would, he thinks, in

any country, be good economy. Straw in trufles is much
better to move, lies in lefs room, and retains its flavour

longer than loofe ltraw does. In a country where cattle in

winter are univerfally kept in the houfe, and foddered at

Rated meal-times, the binding of draw becomes, he thinks,

elfential to good management. Each trufs, provincially

" fold," contains an armful, as much as the arms can con-

veniently " fold ;" and this is the ufual meal for a pair of

cattle. Thus the bufinefs of " foddering" i3 facilitated,

and a wafte of ltraw avoided.

And further, it ha3 been remarked by Mr. Young, that

if the cattle are fed with draw, it (hould be done with

attention. The beft farmers in Norfolk are generally

agreed, he fays, that cattle (hould eat no draw, unlefs it be

cut into chaff mixed with hay ; but, on the contrary, that

they (hould be fed with fomething better, and have the

ftraw thrown under them, to be trodden into dung : and he

is much inclined to believe, that in molt, if not in all cafes,

this maxim will prove a jult one. The common cafes of

ftraw-feeding are, of cows, young cattle, or black cattle

juR brought in, and not yet put to fatting. With regard

to cows, the food is certainly, he thinks, infufficient, and
lets them down fo much in flefh, that when they calve, and
are expected to yield productively, they lofe a confiderable

time, and that perhaps the molt valuable, in getting again

into fle(h, before they give their ufual quantity of milk ;

but if they have l>een well and fufficiently wintered, they

are half fummered, and yield at once adequately. And
that for young cattle, it is Rill worfe management ; for

their growth is Runted, and they never recover it. It is

his opinion, that black cattle from poor mountains had
better be put to ltraw than any other dock ; but here,

again, care mud be taken that the fydem be not deranged
by it. If well fed, and the beads be not large, they may
be cleared off between harved and the end of November

;

but if they are wintered on draw, this may not be effected,

and the farmer may be forced to put himfelf to the expence
of corn or oil-cake, to feed beads not of a (ize to pay well

enough for thofe articles. The evil is lefs if he has plenty

of turnips or cabbage ; but for thefe he may have other

applications. In fo far as regards the quality of the farm-

yard dung, all this reafoning becomes dill more forcible ;

for from draw-fed cattle, the farmer will, at the end of
winter, find perhaps a large heap, of fo poor a quality, that

it will go but a little way in manuring his fields ; whereas,

one load of dung made by fat or well-fed cattle, will be
equal to two or three of fuch as have been fed poorly.

But cut chaff, one half hay and the other half draw, anfwers

very well, elpecially with fome fort of (ucculent food.

And it ha- been dated by the author of the «« Synopfis of
Hufbandry," that bean-draw, if well harvelted, forms a

very hearty and nutritious diet for cattle in the winter-

time, and both oxen and horfes, when not worked, will

thrive upon it : fheep alfo are very fond of browfing upon
the pods, and the chaff is a very nutritious manger-
meat. Mr. Young alljp fuggeits the great importance of

putting beans in fufficiently early, and the reaping foo»
enough, as the draw, well harvelted, is worth from 21. to xl.

per acre ; and that Mr. Arbuthnot's teams, which were
always hard-worked, never had a trufs of hay while the

bean-draw laded. Pea-draw, or haulm, when well got in,

is likewife, in a great meafure, equally nutritious, if cut
into chaff, and given in that way as a fodder.

However, it has been Rated by Mr. Marfhall, that he
met with an idea that cattle may be fatiated with draw ;

or, in other words, may be ferved with it in too great

plenty. It has been obferved, that after a dry fummer,
when Rraw is fcarce, and the cattle have it dealt out to them
regularly, in not too large quantities, they do better than
when, after a plentiful year, it is thrown before them ia

profufion from the threfliing floor, not through the fuperior

quality of the draw in a fcarce year ; as thefe effects have

been obferved to be produced from the fame Rraw. Thi»
fubjeft is by no means unintereRing to thofe who winter

large quantities of cattle : he has obferved in Yorkfhire,

where cattle are tied up, and of courfe are regularly fed,

that they in general do better at draw, than cattle in the

fouth of England, where they go loofe among a much
greater plenty ; but whether it proceed from the warmth,
from their retting better, from the breed of cattle, or from
their being regularly fed and eating tuith an appetite, he will

not pretend to decide.

But where this fort of fodder can be wholly confumed
by the (tore-Rock, it is probably a better method to make
ufe of it in that way, than by littering the yards with it,

as the manure is without doubt much fuperior, and other

articles, fuch as fern, &c. may, in many cafes, be provided

as litter.

And the quantity of manure, where an abundance of draw
is at command, that may be raifed by littering animals that

are feeding and fattening in the Rail* or yards, efpecialljr

where much green food is ufed, is very great, and often

of vad importance to the farmer, as has been Rated in con-

fidering the means of dall-fattening animals. Therefore,

the ufe of draw, both as the food of cattle and for litter in

the yards, mud be of very great importance to the farmer

in a great many inftances. See Stalj.- Feeding.

The fale of the wheat-draw, which is often permitted,

is not unfrequently a matter of great confederation in dif-

ferent fituations. The ufe of the cut draw, or haulm, of

pulfe crops, has lately, too, been found very great in the

feeding out or fattening different forts of cattle and other

animals.

It has been lately Rated, by fir Humphrey Davy, that

dry Jlraiu of wheat, oats, barley, beans, and peas, and

fpoiled hay, or any other fimilar kind of dry vegetable

matter, is, in all cafes, ufeful manure. That, in general,

fuch fubltances are made to ferment before they are em-
ployed, though it may be doubted whether the practice

fhould be indilcriminately adopted.

In examining this material chemically, from four hundred

grains of that of the dry barley kind, he obtained eight

grains of matter fnluble in water, which had a brown
colour, and taded like mucilage. And from the fame

quantity of wheat-draw he gained five grains of a fimilar

fubdance.

It is thought that there can be no doubt that the draw
of different crops immediately ploughed into the ground,

affords nounfhment to plants; but that there is an objec-

tion to this method of ufing ftraw, from the difficulty of

incloling and completely burying fuch as is long, and from

its rendering the hufbandry foul, or in a littery date.

Where Rraw is made to ferment, it becomes a more

1 manageable,
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r.-.anageable manure ; but there is likewife, on the whole, a

preatlofs of nutritive matter. More manure is perhaps,

U is thought, fupplied for a fingle crop ; but the land is

lefs improved than it would be, fuppoling the whole of the

veeetable matter could be finely divided and mixed with the

foiI
It is ufual, it is faid, to carry ftraw that can be employed

for no other purpofe to the dunghill, to ferment and decom-

pole ; but that it is worth experiment to yicertain, whether

it may not be more economically applied when chopped

fmall by a proper machine tor the purpofe, and kept dry

until it is ploughed in for the ule of a crop. In this cafe,

though it would decompofe much more (lowly, and produce

lefs effect at firlt, yet its influence, it is thought, would be

much mere lafting, and perhaps ultimately more beneficial.

Straw, Fea, Hacking of, the cutting up and reaping of

the pea crop, in the haulm, in the field, when fown by the

drill or hand, in the llrewed manner. It is performed by

means of two hooks of the reaping kind, by one of which

the ilraw or haulm is held up from the ground, while it is

cut off by the other in a fort of hacking mode, and then

laid into fmall heaps, or, as they are often termed, wads.

Straw and Hay Ropes for prateSing and preferring Fruit-

tree Bloffoms and other Crops, in Gardening, the means of

guarding and lecuring them, by fuch materials, from the

effects of fevere frofts, and other caufes of mifchief, injury,

and deftruftion, to which they are liable and expofed. This

is a method which is ftated to have been practifed with great

fuccefs in the more northern parts of the ifland, in different

papers inferted in the Memoirs of the Caledonian Horticul-

tural Society. It is to be effected, as foon as the buds of

the trees begin to have a turgid and fwelled-out appearance,

by placing and fixing up poles before the walls, about a

foot from them, at from four to fix feet diftance from each

other ; the lower ends being funk a little into the ground,

and the upper ones rifing fo as juft to reach below the cop-

ings of them ; fecuring the tops of thofe at each end of the

particular fpaces or diltances, by means of a ftrong nail or

hold-falt, to either the walls or copings, in order that the

ropes may be kept tight and firm. Then, having the necef-

fary quantity of ftraw or hay ropes ready prepared, the work

is begun by fixing one of them near the top to one.of the

outfide poles, proceeding horizontally to the other, palling

the rope on from pole to pole, and taking a turn of it round

each, until it is reached, where it is made fecure. When
at eighteen or twenty inches lower down, another line of

rope is begun again, and carried acrofs in exactly the fame

manner ; and fo on until within from eighteen inches to

three feet, as may be requifite, of the ground is reached,

when the work is completed. The method is faid to be

both cheap, and, fo far as experience has gone, extremely

efficacious. Belides, as the covering does not much inter-

cept the rays of light or of the fun, it may be applied early,

and be let remain, although the fruit be fet, until the wea-

ther becomes fettled, towards the middle or end of the

month of May. In the firft trial of this method, a peach-

tree had been covered, on a wall where there were many
others. A heavy fall of fnow took place afterwards in the

beginning of the above month, and on the morning after

this fall, about five o'clock, the thermometer was at two

degrees and a half below the freezing point : the confe-

quence was the lofs of the whole uncovered crop, except a

few fruit which were protected by the foliage of the trees ;

while the tree that was covered and protected produced a

fine crop of fruit.

As the writer is of opinion that the parts of fructifica-

tion are not unfrequently hurt before the flower is expanded,

S T R
he advilcs that the ropes be put on at a fufficientlj early

period.

Where poles are fcarce, the ropes, it is faid, may be
fixed in a perpendicular manner, the upper ends being faf-

tencd by a proper nail to the wall, and the lower or bottom
ones by a peg firmly driven into the ground. But in this

way, the ropes are very apt to beat off the flower-buds in

times of high winds.

The branches of different evergreens, as well as old fifh-

netBi as thofe of the herring and other kinds, have been

employed for the purpofe of protecting fruit-tree blolloms,

but nothing that has yet been tried has been fou; d to an-

fwer the end fo well as tlied- kinds of rope«. Behcet., they

are cheap, and to be obtained in almoll any fituation. How-
ever, woollen nets, which are much recommended for this

ufe by lome, the writer has never had the opportunity of
trying. Such nets are probably too expensive for common
practice in thefe cafes.

It has alfo been found, that thefe forts of ropes are very

ufeful in protecting and pri ferving other early garden crops

from the effect; of the cutting frolty winds and fevere frofts

which often prevail in the early fpring feafon ; fuch, for

inftance, as early peas, beans, potatoes, kidney-beans, and
fome others ; which is done fimply by fixing them along the

fides of the different rows, by means of pegs or pins driven

firmly into the ground.

It is probable that this cheap and ready method of pro-

tecting and preferving fruit-bloffoms, and crops of other

kinds, may be practifed and had rccourfe to in preference

to thofe of a more expenlive nature ; as nets of feveral forts,

canvas, and fome others, that are in pretty common ufe,

in many fituations and circumllances, efpecially in the more
northern parts of the kingdom.

SrRAV/-Collar, in Rural Economy, a fort of collar fluffed

or formed wholly of this material, inftead of that of the hair

kind, which is the moll fuitable and proper for the purpofe.

It is a fort Hill much employed in fome backward diftridts.

In Cornwall, the draught-harnefs for horfes and other ani-

mals in the ploughs, as well as the harrows, often confifls, it

is faid, of a llraw-collar, called there a hame, with wooden
collar-trees, to which arc fattened rope-traces.

Straw- Cutter, in Agriculture, a name fometimes applied

either to the perfon or implement by which ilraw is cut into

chaff. See CllAVF-Cutter.

In order to fave labour as much as poffiblc, the power of

water and fleam has lately been much applied in the cutting

of ftraw for chaff.

SrRAW-Drains, a term applied to thofe forts of farface-

drains which an- filled with ltraw in fome way or other. See

SviiFACE-Drain.

STRAW-Houfe, a name applied to the place for piling

up ftraw. Thefe contrivances are very convenient in molt

fituations.

SrRAW-Ricis, a term ufed for fuch as are formed of

ftraw of different kinds. See Stack.

STRAW-Ttojfiing Machine, the name of an engine or con-

trivance fir twilling ftraw into'ropes, for the purpofe of

filling the drains in fome cafes of furface under-draining. See

S URFAC'E-Z)raining.

STRAW-Tard, that fort of yard about farm-houfes which

is deltined for the reception of the ftraw after the grain has

been threfiied out of it. It alfo fometimes fignifies the yard

which is prepared and littered with ftraw for the ufe of neat

cattle and other animals, as well as the yards into which

faddle and other horfes are taken during the winter feafon,

te be fed on ilraw and other limilar matters, in a cheap man-
ner,
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tier, efpecially near the metropolis, and other large citiel

and towns.

STRAWBERRY, in Botany and Gardening. See Fha-
gakia. See alio Summer Fruit.

Sir Jofeph Banks, in a paper inferted in the firft volume

of the Tranfaftions- of the Horticultural Society of Lon-
don, in fpeaking of the revival of the old neglected mode
of managing ftrawberries, remarks, that the cuftom of lay-

ing ftraw under plants of this kind, when their fruit begins

to fwell, is probably very old in this country : the name of

the fruit, it is thought, bears teftimony in favour of this

fuppofition, for the plant has no relation to itraw in any
other way, and no other European language applies the idea

of ftraw in any fhape or manner to the name of the berry,

or to the plant that bears it. Confequently, that the name
ftrawberry perhaps originated in the ufe of this praftice in

its management.
In refpeft to this cuftom or practice, it is noticed by the

writer, that when he came to Spring-Grove, his country re-

Jidence, in the year 1779, he found this praftice in the

farden there. John Smith, the gardener, who was well

nown among his brethren as a man of more than ordinary

abilities in the profefnon, had ufed it at that place many
years ; he had learned it, it is faid, foon after he came to

London from Scotland ; probably at the neat-houfes, where

he firft wrought among the market-gardeners ; it is there-

fore thought to be clearly an old practice, though now
almoft obfolete.

However, its ufe in preferving crops of this fort of fruit

is ftated and recommended as very extenfive : it (hades the

roots from the fun ; prevents the wafte of moiiture by eva-

poration ; and confequently in dry times, when water is

fcarce, and watering neceflary, makes a lefs quantity of it

fuffice than would be ufed if the fun could aft immediately

on the lurface of the mould ; belides, it keeps, it is faid,

the leaning fruit from retting on the earth, and gives the

whole an air of neatnefs, as well as an effeft of real cleanli-

nefs, which mould never be wanting in this fort of culture,

or in a gentleman's garden.

It is further ftated, that the ftrawberry-beds in the above
garden, which have been meafured, for the purpofe of afcer-

taining the expence incurred by this method of manage-
ment, are about feventy-five feet long, and five feet wide,

each containing three rows of plants, and, of courfe, re-

quiring four rows of ftraw to be laid under them. The
whole confifts of fix hundred feet of beds, or one thoufand

eight hundred feet of (trawberry plants, of different forts,

in rows. The quantity of ftraw for drawing thefe beds,

which was confumed in the year 1806, was, it is faid, the

long ftraw of twenty-fix trades, for the (hort ftraw, being

as good for the purpofes of litter as the long, but lefs ap-

plicable to this ufe, is taken out ; if then on the original

twenty-fix truffes, fix be allowed for the (hort ftraw taken

out and applied to other ufes, twenty truffles will, it is faid,

remain, which coft this year ten-pence a trufs, or fixteen

(hillings and eight-pence, which is one penny for every nine

feet of ftrawberries in rows. And from this original ex-

penditure, the value of the manure made by the ftraw when
taken from the beds mult be dedufted, as the whole of it

goes undiminilhed to the dunghill as foon as the crop is

over. The coil of this praftice cannot, therefore, it is fup-

pofed, be confidered as heavy : in the above year, not a fingle

fhower fell, it is faid, at the above place, from the time the

ftraw was laid down, until the crop of fcarlets wa3 nearly

ftnifhed, at the end of June. The expence of drawing was
therefore, it is noticed, many times repaid by the faving

made in the labour of watering, and the profit of this fav-

ing was immediately, it is faid, brought to account in the

increafe of other crops, by the ufe of the water fpared from
the ftrawberries, and befidcs, the berries themfelves were,

under this management, it is obferved, as fair and nearly at

large as in ordinary years, but that the complaint of the

gardeners this feafon was commonly, that the fcarlets did

not reach half their natural fize, and of courfe required

twice as many to fill a pottle as would do it in a good
year.

It is noticed, that in wet feafons or years, the ftraw is of

lefs importance in this point of view, but that in years mo-
derately wet, the ufe of drawing fometimes makes watering

wholly unneceffary, when gardeners who do not ftraw are

under the neceflity of reforting to it, and that it is well

known, if watering be once begun, it cannot be left off until

rain enough has fallen to give the ground a thorough foak-

ing. Even in wet feafons or years the ftraw is faid to do
confiderable fervice, as heavy rains never fail to da(h up
abundance of mould, and fix it upon the berries, which it

entirely prevented by it, as well as the.dirtinefs of thofe ber-

ries that lean down upon the earth ; fo that the whole crop

is kept pure and clean : no earthy tafte will be obferved

in eating the fruit that has been drawed, and the cream,

which is fometimes foiled when mixed with drawberries, by
the dirt that adheres to them, efpecially in the early part

of the feafon, will retain to the lad drop, it is faid, that

mifullied red and white, which gives almolt as much fatisfac-

tion to the eye while we are eating it, as the tade of that

mod excellent mixture does to the palate.

It is not improbable that this old praftice might be ufe-.

fully and advantageoufly revived, and the material applied

in the manner of large ropes, fuch as are employed for pro-

tefting and preferving the bloffoms of fruit-trees and dif-

ferent common garden crops, or larger, as in that cafe (hort

draw might be made ufe of as well as that which is long

and more expenfive.

It has alfo been remarked, in another paper in the fame

Tranfaftions, by Mr. M. Keens, that, in confequence of

having noticed the deterioration of feveral kinds of fruit,

when propagated in the ufual modes of (lips, buds, cut-

tings, fcions, or divifions of the parent root, he has for a

confiderable time employed himfelf in railing new varieties

from feed, which has not only aftbrded him amufement, but

confiderable profit. About the year 1806, he railed, a*

ufual, a great many ftrawberries from feed ; and the feed he

few at that time was that of the large white Chili ilrawberry.

The produce of plants thus obtained, was, it is faid, in ge-

neral white, and in no way fine-flavoured ; one, however,

among them attrafted his notice, as very different from, and

far fuperior to all the reft ; and in the following year it

fully juftified the preference he had given it. The growth
of the plant was free and vigorous, the dalk ereft, (tronger

and more able to fudain the fruit than that of any other

kind known, which alone, it is thought, would give it a

decided fuperiority over others in wet weather. The (hape

of the fruit is round, like its parent, the Chili drawberry
;

and its colour, being of a very fine deep crimfon, gives a

riehnefs to its appearance, far above that of any other draw-

berry yet known. The feeds project confiderably and de-

fend it from bruifes, which preferves the fine bloom upon

the fruit, and renders it by far the mod portable, as it is the

mod beautiful, fruit of its kind that has been hitherto

cultivated.

It is, however, remarked by the Society, that the flavour

of it is not high, but there is a probability of its being

ufeful in the markets of the metropolis and perhaps othere.

The railing of ftrawberries in this way would, therefore,'

feem
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feem to be deferring of more attention than lias yet been

bellowed upon it.

STRAWBERRY] Barren and wild eatable, are common in

paftures, heaths, and hedge-banks. The latter is the parent

of the cultivated kinds, and which has a molt delicious fruit.

See FraG \w\.\.

Strawberry-^/?*. See Bi.itim.

Strawberry Cinquefoil. See Potentilla.
Stra w b erry- Spinach. See Bl i t i .\t

.

Straw hkrky-7/yc. SeeARBi ros.

Stkawberry-7V</o//. Sec Trefoil.
STRAWBERRY Bay, in Geography, a bay which is neither

large nor deep, on the coall of a fmall illand in the gulf of

Georgia. N. lat. 4S 36'. E. long. 237° 34'.

STRAWBERRY Gap, a mountainous paf in Pennfylvania,

42 miles W. of Philadelphia, on the road to Lancalter.

Strawberry River, a river of North America, fo called

from the great quantities of ftrawberrics that grow on its

banks ; which runs into lake Superior to the W. of God-
dard's river, N. lat. 46 4:/. W. long. 91° 44'.

STRAWT, in Rural Economy, a term iignifying the

dock of a horfe without the hair ; alfo the tail of flatigh-

tered cattle or fheep, where the (kin is removed.

STRAY, in Geography. See Yknlade.
Stray. See Est it ay.

STREAK-Fallowing, in Hujhandry, a particular fort

of tillage. The way of doing it is to plough one furrow,

and leave one, lo that but half the land is ploughed, each

furrow that is fo lying on that which is not ; when this is

flirred, it is then clean-ploughed, and laid lo linooth, that it

will come at fowing time to be as plain as before. This
is done when lean or poor lands arc not fwardy enough to

bear clean tillage, nor light enough to lie to get fward.

The intent of this tillage is to keep the fun from fcorching

them too much ; but in many places they think this wears

the land too fad, and therefore are not fond of having re-

courfe to it.

STREAKY Cheese, in Rural Economy, that fort which
is of a ftreaky nature or kind, in confequence of being made
from a mixture of old and new curd, or of two forts, which
have different proportions of colouring matter in them, that

gives them a ftreaky appearance. The praftice of mixing
curds of different kinds and qualities (hould be carefully

avoided in cheefe-makiug. See Dairyim;.
STREAM Anchor. See Anchor.
Stream Cable. See Cable.
Stream-77«, in Mineralogy. Particles or maffes of

tin-ore found beneath the furface of alluvial ground in low
fituations, or in vallics, are c&Ued Jlrcam-tin in Cornwall and
Devonfhire, from the procefs ufed to feparate the earthy

matter from it, which conlilts in palling a Itream of water
over it. The particles of itream-tin are generally rounded
by attrition. The ore is of the belt quality, and is lome-
times intermixed with particles of native gold. See the fol-

lowing articles, and Tin.
Stream-Wo/-//. The alluvial repofitories of tin-ore are

-ailed ftream-works. (See the preceding article.) They
confilt of beds or ftrata of particles, and rounded pieces of
tin-ltone, covered by alluvial depoflts of fand or gravel.

The formation of thefe repofitories in Cornwall is owing to

the foft decompoiing Itateof the rocks, which are interfered

by metallic veins. Tin-ltone or tin-ore pofieffes great hard-

nefs and fpecific gravity, and when carried down by rivers or

floods, is Separated from its matrix by the action and re-a6lion

of the water, and fpread into layers, which arc afterwards
covered by beds of fand, clay, or gravel, over which an-
other layer of ftream-tin is fometimc» found covered with an

Vol. XXXIV.

upper depofit of alluvial matter. That ftream-tin has bec»

carried down to the fituations in which it now occurs, it

proved from another circumftance,—fragments and malles of
rock are found with it, which, in many inltances, ferve to

identify the rock from whence it came, being different from
the rocks fn the vicinity, and often pofTefTing fome charac-

teristic appearance by which it can be immediately known
to the miners of the country. Almoft all the rocks of

Cornwall are in a Itate of rapid difmtegration, and have

evidently been much higher than at prefent at fome former
period. Many of the ftream-works or repofitories are of

very ancient date, as they occur conliderably below the pre-

fent level of the rivers. Human fkulls, and the horns of the

elk, or Itag, have been found in the beds of fand which
cover them. In the ftream-works near St. Auitle, pieces of
native gold, from the fize of a bean to that of an hazel-nut,

were occafionally found ; and a piece of a vein of quartz
from the fame place, about one-third of an inch thick,

containing imbedded globules of native gold, the fize of
large fhot, is in the polleflion of Mr. Hennah, of Plymouth :

the latter is important, as proving that gold once cxifted in

regular veins. In St. Blazey Moor there is a depth of
twenty feet of alluvial foil. The firft itratum next the fur-

face is compofed of gravel refting upon mud ; the fucceeding

Itratum is gravel, containing a little tin-ore : this lies upon
a bed of dark combultible peat-earth. Immediately

under this lies a bed of Itream-tin, about five feet thick.

Great part of this ftream-tin had been wrought out at a very

remote period, and before iron inltruraents were in ufe ; for

feveral wooden pick-axes, made of oak, holm, and box,

were difcovered in it a few years fince. Stream-works fome-

times extend under the fea on the coaft of Cornwall. One
of the molt remarkable of thefe works is in a branch of Fal-

mouth harbour. That variety of tin-ore called wood-tin is

found in ilream-works, but is not at prefent met with in

regular tin-veins.

In fome parts of the mining dillrifts of Derby fhire, lead-

ore is met with in alluvial dcpolitions. Mr. Farey, in his Der-
bylhire Report, p. 373, mentions a mafs of lead-ore, 25lbs.

weight, being taken out of a gravel at the top of a hill in

the village of Wyanton, which proves that malles of lead-

ore have in former times been carried far from their native

fituations ; and the reafon why they are not more frequently

found, arifes from their being fofter and more perilhable than

tin-ore. Many of the alluvial repofitories of gold have a

fimilar origin to the ftream-works of Cornwall. The gold,

being heavy and imperifhsble, has remained, while the ma-
terials in which it was imbedded have been wafhed away.

See Vein.
STREAMING, or Stream- Woris, denotes the ma-

nagement of the ftream-tin. The firlt part of this bufinefs,

after fecuring the ground which contains it, is to fink a

hatch, or fhaft, three, five, or feven fathoms deep, to the

rocky (helf or clay on which the tin is ftratified. If, upon
trying a fhovel of it, it be worth working, the operator digs

an open trench in the loweft part of the valley, which he

calls a level ; and this ferve9 to drain off all water from the

workings. Thofe places that are rich in ore are called beu-

heyle, or living-ftreams, The Itreamer next carries oft what

he calls the over-burden, i. e. the loofe earth, rubble, or

itone which covers the flream j and the ftream-tin is dug up
and wafhed at the fame time, by calling every fhovel of it as

it rifes into a lye, winch is an inclined plane of boards for the

water to run off, about four feet wide, four hi^h, and nine

feet long : in which, with fhovels, they turn it over and over

again, under a cafcade of water which wafhes through it,

and feparatcs the walte from the tin, till it becomel one half

U u tin-
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tin. The bed of the tin is collected by its fuperior"gravity,

in the head of the tye, under the cafcade ; and the refufe and

foil are calt into the beds of adjacent rivers, or buried under

the gravel and dones that form the interior Itrata. This

kind of tin is dieiled by wafhing it again in a fmaller tye,

called a gounce, with a lefs current of water, and greater

care. The richer part is put into large vats, and the waile

is dreffed again, till what remains becomes refufe ; the tin is

then fifted through wood or wire fieves, which feparate the

greater and fmaller particles : the fmalleit tin is put into an-

other firmly weaved horfe-hair fieve, called a diluter, by
which it is made faleable.

Some of the nodules of tin are fmelted as they come out

of the tye ; but thofe which are mixed with water, as well

as the refufe of the poor tin, which were in the tails of the

tye and gounce, are triturated and pulverized in the damping-

mill, fo that all walte may be cleared from the tin by feveral

ablutions, as in the drefiing of mine-tin. See Drejfmg of

Ores.

Befide thefe dream-works, there is another fort, occa-

fioned by the refufe from the damping-mills, &c. which are

carried by the rivers into the lower grounds, and after

lying fome years and collecting there, yield fome money to

the laborious dVeflers, called lappiors, probably from the

Cornim word lappior, or dancer, from the method of

moving up and down with naked feet in the buddies, to fe-

parate the tin from the refufe. Stream-tin is then carried

to the blall-furnace, called the blowing-houfe, in which a

fire is made with charcoal, excited by two large bellows,

which are worked bv a water-wheel. The tin and char-

coal are laid in a furnace, made by moor-dones and clay,

well cemented and cramped together with iron, called the

caltle, ftratum fuper tlratum, in fuch quantities, that from 8

to 12 cwt. of tin, by the confumption of from 1 8 to 24 fixty-

gallon packs ot charcoal, may be fmelted in a tide, or twelve

hours' time. The tin is forced out by the blalt of the bel-

low , through a hole at the bottom of the earth, into a

mnor-ltone trough, called the float ; whence it is laded into

lcfs troughs or moulds, each of which contains about 3 cwt.

of metal, called (labs, blocks, or pieces of tin, in which
fize and form it is fold in every market in Europe. This,

en account of its fuperi< r quality, is known by the name of

grain-tin, w ich formerly fetched a price of "]s., and of late

is advanced to 10s. or 1 2s. more per cwt. than mine-tin is

fold for, becaufe it is fmelted from a pure mineral by a char-

coal fire ; whereas mine-tin is ufually corrupted with

fome portion of mundic, or other minerals, and is always

fmehed with a bituminous tire, which communicates a harfh

fulphureous quality to the metal. Pryce's Mineral,

p. 136, &c.

STREAMERS, in a Slip, the fame with pendants;

which fee.

STREAMS, Made, in Agriculture, fuch as are formed
for the ufe of land, live-itock, or other rural purpofes, by
means of art.

Much improvement of this fort remains to be accom-
plifhed, it is thought, in all mountain-fkirt fituations, on the

lower dages and parts of hills, and, in fact, wherever water
can be fully commanded, which may often be readily done,

by making courfes or pafiages for dreams, and diverting the

natural ones into them, leading them to unwatered grounds,
for the various intentions and purpofes of fupplying water

to villages, farmfteads, and lands in the date of grafs, as

well as in fome cafes to lands under the plough. Upon a

large entire domain, fituated in this manner, a proprietor

may, it is faid, operate at will, and accommodate the whole
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of his different farms in the manner that may be the mod
conducive to the general interelt of the whole property.

In the cafe where a river or brook of water is capable of
being fpread over an extent of country, in which properties
are much divided and intermixed, the aid of parliament and
commiffioners, it is thought, may be necedary, in order to
direct and appoint the branching out of the common ftream
in fuch a manner, as may be mod proper and equitable, aa

well as to fee that the whole be completely performed and
fulfilled, and for fettling difputes, and regulating what time
and experience may render further necedary. In circum-
dances where the proprietors are few and unanimous, com-
miffioners and trudec-s alone may only be necedary for the
purpofe, and trouble and expence be thereby faved.

It is remarked by the writer of " Rural Economies of
different Diitricts," that not uplands only are fufceptible of
this fort of improvement, but even low-lying vale Lnds,
marlhes, and rich feeding grounds, are not unfrequently des-

titute of good water for paduring of dock ; especially in

the fummer feafon, when it is mod wanted.

The methods of conducting improvements in this inten-

tion are, in fome meafure, different according to circum-
dances, and the nature and Situation of the grounds ; but
it is feldom necedary that each homellead, and each padure
or other ground, fhould be fupphed with a conllant dream.
Where the quantity of water is fmall, in comparifon to the
demand for it, it may be didributed by turns among the
farms and the fields, as their feveral occafions may require.

The drinking places are likewife to be rendered proper and
fuitable to the fupply, or the manner in which it is didri-

buted. Where there are continual dreams, the animals may
drink at dilations of their channels, or at troughs or other

contrivances placed acrofs or put along the fides of them.
But where the fupply is only occafional, large receptacles or
receiving places, as ponds and refervoirs, become necrffary,

which are to be replenifhed from time to time, as may be
requifite.

Streams, Mill, in Rural Economy, a term commonly ap-
plied to the leads or runs of water which conltitute the

moving powers of this fort of machinery, and which are

modly formed by means of art. In molt of the mountain
didrifts, whether in Scotland, in Wales, or in the wed of
England, where the mills are, for the mod part, of the

overfhot kind, dreams of this fort, commonly of the

artificial kind, are almod every where to be met with,

fome of which are of very confiderable length, and the

antiquity of which cannot now be afcertained. In flat dif-

tricts, too, where under-Jhot mills mollly prevail, thele forts

of dreams are not unfrequently to be found, as conducting

the water which is to put them in motion.

Wherever cuts for dreams or leads of this nature are to

be formed, it fliould conltantly be done in a fecure and fafe

manner, fo as that no water may in any way be waded or

lod.

STREATHAM, in Geography, is a parilh in the eaft

half hundred of Brixton, and county of Surrey, England,

which derives its name from its fituation near the great Ro-
man road from Arundel to London ; the word, in Saxon,

Signifying a dwelling on the highway. The manor of

Tooting-B^c, in this parifh, was in the feventeenth century

in the podefiion of the family of Rowland ; but fince, it has

pafled by marriage to that of Rudel, and is now the pro-

perty of the duke of Bedford, who bears the title of baron

Howland of Streatham. The ancient manor-houfe was a

few years fince pulled down, and the green-houfe and part

of the offices converted into a refidence. On the fide of the

common, between Streatham and Tooting, is Streatham-

park,
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park, the property of Mrs. Piozzi, relitl of the late Henry

Thrale, efq. The grounds comprehend about ioo acres,

and are furrounded by a gravel-walk and (hrubbery, nearly

two miles in circumference. In the church are two monu-

ments, with inferiptions by Dr. Johnfon, to the memory of

Mr. Thrale and Mrs. Salufbury, mother of Mrs. Piozzi. Mr.

Lyfons, in his Environs of London, vol. i. notices a man

of Angular character, who was buried in this place in 1772,

named Rullel, and who had palled for a female : from this

difguife, bit age: could not be precifely afcertained, but ac-

cording to his own account he was 108.

On Lime Common, in Streatham parifh, in 1660, a fpring

was discovered of a mild cathartic quality ; the water from

which was fent in large quantities to fome of the hofpitals in

London. This parilh was, in 181 1, computed to contain

440 houfes, and 2729 inhabitants.— Beauties of England

and Wale;, vol. xiv Surrey, by F. Shoberl.

STRF-BERNICH, a town of European Turkey, in

the fangiacat of Boinia, anciently called " Argentina,"

from the lilver-mines found in its vicinity ; 70 miles W.
of Belgrade.

STREBLUS, in Botany, r^;.\o.;, twi/led or zigzag, in

allufion to the diftorted branches.—Lsureir. Cochinch.

614. Clafs and order, Dioecia Tctrandria. Nat. Ord. . . .

Gen. Ch. Male, Cal. Perianth of four ovate, concave,

fpreading leaves. Cor. none. Stam. Filament four, zig-

zag, longer than the calyx ; anthers roundifh, of two

cells.

Female, on a feparate plant, Cal. as in the male, per-

manent. Cor. none. Ptjl. Germen fuperior, roundifh ;

llyle long, deeply divided into two branches ; ftigmas

fimple. Peru. Berry roundifh, two-lobed, of two cells.

Seeds ovate, folitary.

Ell. Ch. Male, Calyx of four leaves. Corolla none.

Stamens longer than the calyx.

Female, Calyx of four leaves, inferior. Corolla none.

Style deeply cloven. Berry of two cells. Seeds folitary.

Obf. Loureiro calls the berry itfelf monofperma. Perhaps

one of the cells is always abortive.

1. S. offer. Cay Deo du'oi of the Cochinchinefe.—Leaves

ovate, entire, rough.—Native of mountainous woods in

Cochinchina. A large tree, with remarkably twilled, fpread-

ing branches, the ultimate ones very fhort. Leaves alternate.

Male Jloivers in numerous, fcattered, fmall, (talked heads;

jrmale ones folitary, fcattered, on fimple ftalks.

2. S. cordatus. Tj'ong Xu of the Chinefe.—Leaves heart-

(haped, ferrated, ribbed.—Found about Canton, in China.

A middle-fized tree, with fpreading branches. Leaves alter-

nate, acute. Male tree with numerous, fmall, fimple, coni-

cal, la'eral clujlers. Filaments flattifh. Anthers fpiral. Fe-

male tree not obferved by the author. We have no know-
ledge of this genus, but from the above defcription.

STREET and Road Dung, in Agriculture, the mixture

of anirr.;.! -aid vegetable matters, fcraped and fweeped up

from t!le ftrcets of large towns, and the roads in different

places, wluch is found to be excellent as a manure. See

Manure.
Street Soil, the mixture of earthy fcrapings collected

from ftreets and employed as manure. In the Corrected Ac-
count of the Agriculture of G'.ouceflerfhire, this i? faid to

be a moft valuable manure, and now as eagerly fought for

there, for the purpofes of the farm, as it was formerly ne-

glefted.

This fort of fubflance, as manure, may often be mod be-

neficially made ufe of for grain-crops, efpecially when inti-

mately blended with good rich matters of the mould kind,

in addition to thofc already contained.

STREHA.TA, in Geography, a town of Walachia ; 18
miles E. of Czemitz.
STREHLA, a town of Saxony, in the marggravate of

Meiffen, on the Elbe ; 14 miles N.W. of Meiffen.

STREHLEN, a town of Silcfia, in the principality of
Bricg ; if) miles W.S.W. of Brieg.

STREIDORFF, a town ofAuftria; 5 miles S.S.W.
of Ehrnfprunn.

STREIGHT. See Straight.
STREIN, or Strinius, in Biography, an Auflrian

baron, with the title Von Schwartzenau, was born about the
year 1538. The lirlt objett of his attention was jurifpru-

dence ; but afterwards, under the care of Francis Hotman, he
profecuted the ftudy of Roman antiquities with fuch affi-

duity and fuccefs, that in the twentieth year of his age he
compoled a work " De Gentibus et Familiis Romano-
rum," which was publilhed at Paris in 1599, fol. by Henry
Stephens ; and " Steminata Gentium ct Romanarum Fami-
liartim," infertcd in the 7th volume of " Graivii Thefaurus
Rom. Ant." He alfo wrote " Commentariua de Rob. Bel-
larmini Scriptis atque Libris," and publifhed, without his

name, " A Defence of the Freedom of the States of Hoi-
land." He died at Vienna, according to De Thou, in 1601,
but, as Baillet fays, in 1600. He was a decided and Iteadjr

friend to the Proteltant communion. Gen. Biog.

STREITBERG, in Geography, a town of Auftriaj 12
miles S.S.W. of Ebenfurth.—Alfo, a town of Germany,
in the principality of Culmbach, infulated in Bamberg

;

30 miles S.W. of Bareuth. N. lat. 49 49'. E. long.
11° 10'.

STREITDORF, a town ofAuftria ; 8 miles N. of Korn
Neu burg.
STREITFORT, a town of Tranfilvania ; 13 miles

N.N.E. of Fogaras.

STRELEN, a town of Saxony, in the marggravate of

Meiffen ; 15 miles N. of MeifTen.

STRELITZ, Great Strelitz, or IVeilko Strzlcze, a town
of Silelia, and capital of a circle, in the principality of Op-
peln ; 14 miles S.E. of Oppeln. N. lat. 50 27'. E. long.

17° IS'-

Strelitz, or Old Strelitz, a town of the duchy of Meck-
lenburg, fituated in a marfhy diftrift ; founded by Otho and
Ulrich, counts of Furftenberg, in the year 1329, and en-

tirely dellroyed by fire in 1 5 75 and 1676. Duke Adolphus
Frederick relided here, but when his palace was burnt down,
in 17 12, he built another in the vicinity, at a place called

" Glienke," and in 1733 founded a town adjoining to k,
under the name of " New Strelitz," fuppofing that in

time it would be fo enlarged, that Old and New Strelitz

would become one place. Strelitz gives name to one branch
of the houfe of Mecklenburg, called Mecklenburg-Stre-
litz ; 50 miles W. of Stettin. N. lat. 53" 22'. E. long.

1
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18'.

Strelitz, Little, a town of Silefia, in the principality of
Oppeln; 14 miles S. of Oppeln.

Stkelitz, a town of Scotland, in the county of Perth,

built in 1 763, for foldiers difcharged after the German war ;

10 miles N. of Perth.

STRELITZIA, in Botany, was fo named by fir Jofeph

Banks and the late Mr. Aiton, as a juft tribute of refpect to

the botanical zeal and knowledge of the prefent queen of

Great Britain, a princefs fe of Mecklenburg-Stre-

litz. Few perlonagcs of fo (i^vated a rank hs ! >ver loved

theftudy of nature more, or cultivated it ! _ ^j i y . Seethe
conclufion of the article LlGHTFOOT.- -Ait. Hort. Kew.
ed. 1. v. 1. 285. ed. 2. v. 2. 54. Schreb. Gen. 796. Willd,

Sp. PI. v. 1. n8y. Mart. Mill. Did. v. 4. Thumb.

U u 2 Prodr.
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Prodr. 45.—Clafc and order, Pentandria Monogynia. Nat.

Ord. Mufa, Juff.

Gen. Ch. Cat. Common Sheath inferior, of one leaf,

channelled, pointed, widely fpreading, many-flowered
;
par-

tial ones lanceolate, Ihorter than the flowers. Perianth none.

Cor. fuperior, irregular, of three lanceolate, acute petals ;

the lowcrmoll boat-fhaped ; two upper ones bluntly keeled.

Neftary of three leaves ; the two longelt equal, rather

fliorter than the petals, broad at the bafe, then tapering,

with a folded wavy border, embracing the Itamens and ttyle,

half arrow-lhaped towards the top, with a thick dorfal ap-

pendage; the third leaf much ihorter, ovate, comprefled,

keeled. Statu. Filaments five, inferted into the receptacle,

thread -ihaped, three of them embraced by one leaf of the

neftary, two by the others ; anthers terminal, linear, ereft,

parallel, about as long as their filaments, concealed in the

ne&ary. Pi/!. Germen below the corolla, oblong, bluntly

triangular ; llyle thread-fhaped, the length of the ftamens ;

ftigmas three, awl-fhaped, riling above the neftary, ereft,

glued together in an early (fate. Peru- Capfule woody,
oblong, (lightly triangular, obtufe, of three cells and three

valves, the partitions from the centre of each valve. Seeds

numerous, nearly globofe, hairy, ranged in two rows along

each partition.

Eft. Ch. Sheaths general and partial. Perianth none.

Petals three. Neftary of three leaves, enfolding the Ita-

mens and pillil. Capfule inferior, of three cells, with many
feeds.

1. S. angujla. Great White Strelitzia. Thunb. Prodr.

45. Willd. n. 2. Ait. n. I. (Heliconia alba; Linn.

Suppl. 157-)—Flower-ftalk half the length of the foot-

ftalks, which are fcarcely twice the length of the oblong

ereft leaves.—Native of the Cape of Good Hope, from

whence it was brought to Kew by Mr. Mallon in 1791.

It flowers in the (tove, from February to May. The root

is perennial, with long and thick fibres. Leaves radical,

about fix feet long, refembling thofe of a Mufa. Flowers

white, bearing but a fmall proportion to the magnificent

foliage.

Though this is what the younger Linnxus meant by He-

liconia alba, his fpecific charafter is erroneous, and the fy-

nonym of Rumphius belongs to a fpecies of Heliconia, not

well afcertained.

2. S. Regina. Canna-leaved Strelitzia. Ait. ed. 1. n. 1.

t. 2. ed. 2. n. 2. Willd. n. 1. Redout. Liliac. t. 77, 78.

Curt. Mag. t. 119, 120. Andr. Repof. t. 432. (S. ova-

ta ; Ait. n. 3. Heliconia Bihai ; J. Mill. Ic. t. 5, 6.)—
Leaves ovate, not one-third the length of their footttalks,

which are nearly as long as the flower- italk.

(S. S. anguftifolia ; Ait. n. 5.—Flower-ftalk, as well as

the footftalks, feven times as long as the lanceolate leaves.

y. S. parvifolia ; Ait. n. 6.—Flower-ftalk, as well as the

footftalks, twenty times as long as the linear-lanceolate

leaves.

Native of the Cape of Good Hope, flowering in our ftoves

in the fpring. Sir Jofeph Banks, who has for nearly fifty

years been indefatigable in enriching the gardens of this

country, is recorded as having introduced this fuperb flower

in 1773. Its habit refembles a Mufa or (Zanna, except in

the want of zflem. The leaves are fmooth, rigid, and cori-

aceous, ereft, on long, ftraight, itout, nearly cylindrical,

fmooth, radical fooljlalks, fheathing at the bafe. The form
of the leaf itfelf is ufually ovate, acute, entire ; wavy or

crifped at the bafe, efpecially on one fide ; furnifhed with a

ftrong mid-rib, which fends off feveral fimple, oblique, pa-
rallel, tranfverfe veins. Sheaths one or two, at th« top of
the cylindrical, fimple Jlower-Jlalk, nearly horizontal, thick

and rigid, purplifh and thin at the edges, acute, four or rive

inches long, each containing many /lowers, which expand in

fucceffion. The orange-coloured petals, three or four inches

long, are ftrikingly contrafted with the blueifli purple nec-

tary, both together compofing one of the moll brilliantly

coloured^o'uw.r in nature.

We prefume to think the 5. ovata of Hort. Kew. does

not defcrve to be marked as even a variety, nor do the figures

quoted anfwer to the charafter. The angujlifolia, recorded

as having been cultivated by the marquis of Rockingham in

1778, we can aver to be a mere variety of the Regina. If

we miilake not, it was given to the marquis by Mr. Bamber
Gafcoyne. Of this we are certain, that offsets of the ori-

ginal root, in the ftoves of the late marchionefs, where for

many fucceffive years we have obferved them, gradually di-

minilhing in the fi/.e and breadth of their leaves, became firit

5. angujlifolia, and then parvifolia, of Hort. Kew. Similar

varieties may indeed have been frefli imported from the Cape,
but this does not prove their fpecific difference. In fome
lpecimens the leaf dwindles to 3 mere point.

3. S.farinofa. Meally-ftalkcd Strelitzia. Ait. 11. 4.

—

" Stalk rather longer than the footftalks, which are half as

long again as the oblong leaves, unequal at the bale."—Na-
tive of the Cape. Flowering in the ftoves at Kew in Febru-
ary and March. It was introduced by fir Jofeph Banks in

179J. With this we are unacquainted, and therefore cannot

preiume to judge how far it is fpecifically diilinft from the

foregoing.

Strelitzia, in Gardening, affords a plant of the herba-

ceous, exotic, perennial kind, of which the fpecies cultivated

is the Canna-leaved ftrelitzia (S. reginae.)

Method of Culture.—Thefe plants are raifed from feeds,

brought from their native fituation, and fown in pots of good
fine mould, being plunged in a hot-bed to get them up : the

plants, when- of fome growth, fhould be removed into fepa-

rate pots, and be replunged in the tan-pit of the ftove ;

afterwards, when the plants are large, they fhould have
plenty ot mould, that the roots may be extended into the

rotten tan, and in that way render them more ftrong for

blowing their flowers : it may likewife fometimes be raifed

from the roots, when they are fuffered to ftrike in the above
manner : it is faid to fucceed beft in the dry ftove and
confervatory departments.

This is highly ornamental among ftove-plants.

STREME, in Geography, a river of Brandenburg,
which runs into the Havel, 4 miles S. of Rathenow.
STRENjE, in Antiquity, new-years' gifts ; prefents made

out of refpeft on new-year's day, as an happy augury
for the enfuing year.

The ancient lawyers derive the word hence, that thefe

prefents were only given viris Jlrenuis : Symmachus adds,

that the ufe of them was firft introduced by king Tatius, Ro-
mulus's colleague, who received branches of vervain gathered

in the facred grove of the goddefs Strenua, as a happy pre-

fage of the beginning year.

Anciently, a pound of gold was given to the emperors

every new-year's day, by way of firena. Du-Cange ob-

ferves, thatJlrina, orJlrinna, denoted a kind of tribute which
the people of Dalmatia or Croatia paid to the Venetians, or

to the kings of Hungary, whom they obeyed voluntarily.

STRENBERG, in Geography, a town of Auftna ; 10
miles E.S.E. of Ens.

STRENG, a river of Brandenburg, which runs into the

Havel at Brandenburg.

STRENGNAS, or Strbngenas, a town of Sweden,
in the province of Sudermanland, fituated on the Maler
lake ; it is the fee of a bilhop, and has a celebrated gymna-

fium,
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fium, or fcminary, founded in the year 162(1, by Guftavus

Adolphus : 32 miles W. of Stockholm. N. lat. 59 20'.

E. loner. 1
6° 55'.

STRENGTH, vis, force, or power.

It has been laid that the ftrengths of different animals of

the fame fpecies, or of the fame animal at different times,

are in a triplicate proportion of the quantities of the mafs

of their blood : the whole ftrength of an animal being the

force of all the mufcles taken together ; therefore, what-

ever increafes ftrength, increafes the force of all the

mufcles, and of thole ferving digeflion, as well as others.

Sec Muscle.
Yet, though the truth of this obfervation be allowed, the

quantity of blood may be incrcafed in Inch circumllances as

to abate the ftrength. The equilibrium between the blood

and vefTels being deftroyed, wonderfully leflens the ftrength.

The fudden fupprefllon of perfpiration, though it increafes

the quantity oi the blood, as it mult confiderably do fo, by
Sanftorius's calculation, yet it lellens the ftrength ; be-

caufe the retained matter, being what ought to be evacu-

ated, fo alters the texture of the blood, as to make it unlit

for mufcular motion.

Suppofe the increafe of quantity to be connected with an

extraordinary vifcidity, the quantity of fmall feparable parts

decreafing as the vifcidity increafes, the quantity of animal

fpirits feparated in the brain will be lefs ; and the tenfion

of the fibres being in proportion to the animal fpirits forced

into them, they will not be able to counterpoife the great

weight of the blood, and fo the ftrength will be diminifhed.

Bellini proves, that if the blood be fo vitiated as to in-

creafe or diminifh ftrength, it amounts to the fame as if the

blood were iu a natural ftate, but its quantity increafed or

diminifhed in the fame proportion : fo that the blood, when
vitiated, may fo impair the ftrength of the mufcles, as even

to fpoil digellion ; and yet, in fume calcs, it may be fo

vitiated as to help digeftion, and increafe ftrength.

M. de la Hire, in a calculation of the ftrength of a man
in drawing and bearing, (hews, that the ftrength of an or-

dinary man walking in an horizontal direftion, and with

his body inclining forwards, ia only equal to twenty-feven

pounds ; which is much lefs than one would have ima-

gined.

He adds, that this force would be much greater, if the

man were to walk backwards ; and that it is for this real'on,

that watermen fetch their oars from before backwards : and
though, he obferves, the gondoliers of Venice fetch them
the contrary way, yet this is, becaufe they choofe to lofe

the advantage of ftrength, to have that of feeing the place

they are going to, in the numerous turns and canals they

there meet with.

It is known by experience, that a horfe draws, horizon-

tally, as much as feven men ; confequently, his ftrength will

be 1 89 pounds. A horfe, as to pufhing forwards, has a great

advantage over a man, both in the ftrength of its mufcles,

and the difpofition of the whole body ; but the man has

the advantage over the horfe in afcending. M. de la Hire
(hews, that three men, laden with too pounds a-piece, will

afcend a pretty fteep hill with more eafe and expedition than

a horfe laden with 300 pounds.

Hakewell, in his Apology, p. 238, furnifhes us with
abundance of inftances of extraordinary ftrength.

Strength of a Sentence, in Grammar and Rhetoric,

denotes fuch a difpofition or arrangement of the feveral

words or members, as lhall bring out the fenfe to the belt

advantage, render the impreffion which the period is de-
signed to make moft full and complete, and give every word
and every member their due weight and force. A fentence,
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as Dr. Blair obferves, may be fufficicntly clear, and pofTefs

the requifite compa&nefs or unity ; and yet, by fomc un-

favourable circumftance in its ftrufture, it may fail in that

ftrength or livelinels of imprefhon, which would have been
produced .by a more happy arrangement. The Jirjl rule,

which this writer gives, for promoting the ftrength of a

fentence, is to diveft it of all redundant words and mem>
bers. The fecond rule is to attend particularly to the ufc

of copulatives, relatives, and all the particles employed for

tranfition and conneftion. The third rule is to difpofe of
the capital word or words in that part of the fentence in

which they will make the fulled imprefhon. The fourth
rule is to make the members of fentences go on rifing and
growing in their importance above one another ; which
kind of arrangement is called a climax (which fee) : in other

word?, a weaker aflertion or propofition fhould never come
after a ftronger one ; and when a fentence confifts of two
members, the longefl fhould, generally, be the concluding

one. The Jifth rule is to avoid concluding fentences with

an adverb, a prepofition, or any inconfiderable word ; be-

caulc fuch conclufions are always enfeebling and degrading.

Befides particles and pronouns, any phrafe, which exprefTes

a circumftance only, always brings up the rear of a fentence

with a bad grace. Another rule, relating to the ftrength

of a fentence, is this : that, in the members of a fentence,

when two things arc compared or contrafted to each other,

where either a refemblance or an oppofition is intended to

be expreffed, fome refemblance in the language and con.

ftrudtion fhould be preferved ; for when the things them-
felves correfpond to each other, we naturally expeft to find

the words correfponding too. We might here add, that

the found, harmony, and eafy flow of the words and mem-
bers of fentences, contribute to promote their ftrength and
effect. This rule comprehends the choice of words, and
their arrangement ; the order and difpofition of the mem-
bers, the cadence or clofe of fentences, and the found of
words as adapted to their fignification. For the illuftration

and application of thefe rules, we refer to Blair's Le&ures,
vol. i. and Murray's Grammar, vol. 1. See Style and
N I'M BERS.

STRENGTH and Strefs of Materials, in Mechanics, is a

fubjeft of very confiderable importance, and one which, of
all the branches of this ufeful fcience, is the leaft under-
flood. We have, indeed, two or three diftintt theories by
different authors, for eftimating the ftrength of beams, and
other materials, according as they are placed in this or that

pofition ; but it unfortunately happens that we owe all

thefe theories to men who have not themfelves made any
experiments, and have, therefore, no better foundation than

mere hypothefis, and confequently are not only difcordant

amongft each other, but totally at variance with prac-

tical refults. The authors to whom we more parti-

cularly allude in this place, are Galileo, James Bernoulli,

Leibnitz, Euler, and Lagrange ; names certainly of the

firft eminence as philofophical mathematicians, and whofe
refpedtive inveftigations, while we only contemplate the

analytical procefles of them, are highly honourable to the

genius and talents of their authors : but when we confider

them with reference to their practical application, we are

obliged to admit that they are almolt entirely ufelefs. Had
the materials the properties thefe authors fuppofe, no,
were they perfectly eiaftic in one cafe, or perfectly rigid

and incompreffible in another, then we fhould doubtlefs find

the refults fuch as have been deduced ; but we know that,

practically, none of thefe properties are found to have

place. We know of no bodies either perfectly hard, or

perfectly eiaftic ; we know of no bodies that are either

wholly
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wholly incompreffible , or inextenfible ; and, confequently,

of none to which thefe theories will apply : being each

founded upon fome hypothefis, which neceffarily involves

one or other of thefe principles as their bafes.

There is, however, another clafi of men to whom we are

indebted for many varied experiments ; but not one of them,

we believe, has ever attempted to eftablifh any theory, as

founded upon the fails which thefe experiments have eita-

blifhcd. Of the latter clafs are more particularly to be dif-

tinguifhed Mariotte, Parent, Belidor, Mufchenbroeck, and

Buifon, particularly the latter, who, with Du Hamel, was

employed by the French government in making experiments

on a very confiderable fcale ; but unfortunately M. Bufibn

conducted them rather as a natural philofopher than as a

mathematician, and, therefore, did not deduce from them

thole ufeful practical refults, which might a priori have

been expefted. Our countryman, Emerlon, alfo made
fome experiments on the ltrength of various materials ; but

little confidence is, we believe, to be placed on his deter-

minations. They appear to have been made in too grofs a

manner to be at all depended upon, to form the ground-

work of any calculations ; as, in fome cafes, they nearly

double the itrength which has been found by other and

more accurate experiments ; while, in fome, they make it

not more than half. Thus, Emerfon fays, that a piece of

oak, a yard long and an inch fquare, when lupported at its

two ends, bore, before breaking, 330 pounds; whereas

Belidor makes the Itrength only 187 pounds ; and we have

repeated the experiments on feveral pieces of oak of the

fame dimenfion, and have found a very accurate agreement

between them, and the mean given by the latter author,

viz. 187 pounds. The direct ltrength of cohefion of the

different woods given by Mufchenbroeck and Emerfon are

alfo much at variance with each other ; and though we
ought not perhaps, in fuch a cafe, to give our entire con-

fidence to either, yet the care Mufchenbroeck appears

to have taken, and the minutenefs with which he defcribes

the precedes he employed, cannot but incline us to adopt

his refults, in preference to Emerfon's, till fome farther

experiments have been made, that, from their number and

accuracy, may infpire us with greater confidence. Such a

courfe of experiments is now carrying on at the Royal
Military Academy, Woolwich, by Mr. Barlow of that

inftitution ; and as nothing will doubtlefs there be wanting
to render the courfe complete, either with regard to the

feleftion of proper woods, or the accuracy of the work-
manfhip that may be required, the publication of them
will doubtlefs be very interefting, as the means of reply-
ing a great defideratum amongtt the fcientific engineers of

this country. " This fubjeft," fays Dr. Robifon, " is of

fo much importance, that in a nation fo eminent as this for

invention and ingenuity in every fpecies of manufactures,

and in particular fo diftinguifhed for its improvements in

machinery of every kind, it it; fomevhat fingular that no
writer has treated of it in the detail, which its importance
and difficulty demand. The man of fcience, who vifits

our great ma.uifadtories, is (flighted with the ingenuity

which he obferves in every part, the innumerable inventions

which come even from the individual ar clans, and the deter-

mined purpoie of improvement and refinement which he fees

in every work-lliop. Every cotton-mill appears an aca-

demy of mechanical fcience; and mechanical invention is

fpreadir.g from thefe fountains over the whole kingdom.
But the philofopher is mortifn d to fee thi3 ardent fpirit fo

cramp: d by ignorance "of pii. ciples, and many of thefe ori-

ginal and brilliant thoughts obfeured and clogged with
needlefs and even hurtful additions, and a complication of

3

machinery which checks improvement, even by its appear-

ance of ingenuity. There is nothing in which this want of

fcientific education, this ignorance of principle, is fo fre-

quently oblervcd, as in the injudicious proportion of the

parts of machines, and other mechanical tlru&ures ; pro-

portions and forms of parts, in which the Itrength and pofi-

tion are in no wife regulated by the drains to which they

are expofed, and where repeated failures have been the only

leffons."

Without entering here upon the fubjeft of corpufcular

attraction, and the law of cohefion which the particles of
bodies obferve, according to their different arrangements,

a topic that would carry us far beyond the limits we can

aflign to this article, and on which, after all, fo little fatif-

faftory information is to be expected, we fhall proceed to

examine the different (trains to which a body may be ex-

pofed, and its tendency to refill frafture, according to its

magnitude, form, and pofition.

A piece of folid matter may be expofed to four different

kinds of (train, -viz.

1. It may be torn afunder by fame force applied in the

direction of its length ; as in the cafe of ropes, ltretchers,

king-pofts, tie-beams, &c.

2. It may alfo be crufhed by a force applied in the direc-

tion of its length ; as in the cafe of pillars, pofls, and

trufs-beams.

3. It may be broken acrofs by a force afting perpendi-

cularly to its length ; as in joilts, levers, &c.

4. It may be wrenched or twitted by a force afting in a

kind of circular direction at the extremity of a lever, or

otherwife ; as in the cafe of the axle of a wheel, the nail of

a prefs, &c.
On the dircS Cohefion of Bodies-—The firft of thefe flrains

is by far the molt fimple, a6 to its phyfical operation ;

though it is that of all others, perhaps, that comes leaft

under the confideration of a mechanic or engineer : and

when it is the fubjetft of contemplation, if any former ex-

periment can be had recourfe to, it is fufficient for his pur-

pofe ; as no poffible caufe can be affigned, nor any reafon

offered, for fuppofing but that, in fuch cafes, the ltrength

varies direftly as the area of the fedtion of frafture, and is

totally independent of the length or pofition ; except, in-

deed, fo far as the former may increafe the weight or force,

when the body is fufpended in a vertical direction, or in any

other pofition where the weight of the body itfelf increafes

the force applied. Abftradting from this, every part is

equally liable to fradture, being throughout flretched by
the fame force. But this fuppofes a perfeft uniformity of

corpufcular adtion, or of the attraction of cohefion, which

is probably not the cafe in any body in nature ; and, there-

fore, as the longefl body, may be fuppofed to offer the

greateft diverfity in this refpect : it may hence happen that

the longefl body is the weakeit, and it is probably to this

circumftance we mult attribute the popular notion of our

mechanics, that a long rope is eafier broken than a fhorter

one of equal quality and thicknefs. It is a fadt perhaps

drawn from experience, but it is one which cannot be intro-

duced into the fcience of mechanics ; for we > mud there

fuppofe the body of uniform texture, and draw all our in-

ferences from that fource ; and this obvioufly leads us to

the above conclufion, viz. the frength of bodies, expofed to

firains in the direclion of their length, is direSly proportionate

to their tranfverfe area, whatever may be their figure, length,

or pofition.

As to the irregularities to which we have above alluded,

they doubtlefs arife from a thoufand circumflances, with

which we are wholly unacquainted ; in metals, it depends

upon
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upon their purity, the heat at which they are melted, the

moulds in which they arc call, the manner in which they arc

left to cool, and many others, which totally efcape our ob-

fervation, lince they produce different degrees of cohelion

between particles, which, as far as our observation can ex-

tend, are circum'tanced in every refpeft <n the fame manner,

being all blended in one maf6, and undiltinguifhable the one

from the other.

It has been afcertained from experiment, that bv forcing

a metal, or bv frequently drawing it through a Imall hole in

a fteel-pUte, its cohelion is conliderably increaled ; a fact

which] though it leems to have excited fome allonithment,

apDears to us to be perfectly raconcileable with what nrght

ii priori have Deen expeded from the increafed den tit y which

this operation i- kn iwn 10 produce. Admitting the particles

to be placed at equal dilfances from ea< hotlier, alter wire-

dr.winp or forging, as we luppofe them to be before, their

later.! 1 diftaices will decrcale as the cube root of their den-

iitie-, and confequently the number that are brought in con-

tact in equal flections, are as the ?d power of the denfity ;

the ftrength, therefore, ought to vary ii the fame ratio: as to

the diftances in the direction of the length, we do not con-

ceive that it mc-eates the ftrength ; it may render the iub-

ftance lefs Katie to rupture in the tint mllancc ; but if, as in

all probab litv is the cale, the particles are ultimately re-

moved to a greater dilfance before the fracture takes place,

the fame ult»r"ate force will be requifite to feparate the parts,

however clufe tlie contact might be in the original ftate of

the body ; that is, when fr 'I lubmitted to the experiment.

We are unrcquaintcd with the real increafe of denfity that

may be obtained by the procefles above alluded to ; and

more particularly with the lateral approach of the particles,

which may be greater than would arile from a uniform dif-

tribution of them ; and are therefore unable to fay how far

the increafed Itrength agrees wi'h what we have hinted may
ar.fe from the increafed contiguity of the particles. Lead,
which is faid to become rarer bv wiredrawing, has its co-

hefion tripl-d
;
gold, filver, and brafs, have a'lo their cohelion

nearly tripled ; and copper and iron have theirs more than

doubled. How far thefe facte can be fatisfaft >rily explained

by the greater contiguity of the particles laterally, we cannot

preteni to fay, but it certainly will account for a confi-

derablc cart of the ii.creafed llrength.

Experiments on the direct cohelion of all bodies, and par-

ticulaily metals, are attended with considerable difficulty, in

confequence of the e.ormout weights that are requifite for

producing Separation in bar- of any confiderable dimenlion :

we hire, however, a few refults of this kind; which we owe
to Mufchcnbmeck, and other cxperimentahfts, the principal

of which are contained in the annexed table, all reduced to

the fection of a fquare inch.

Metal,. l.bs.

Gold call \
20 '000

/ 24,000

Silver caft
j" 40,000

\ 43>n°o
("Japan .... io.joo

I
Barbary - 22,000

Copper caft <{ Hungary .... 31,000
i Anglefea .... 34,000
1_ Sweden .... 37,000

Iron caft \ ^o0°

/ 59,000

!

Ordinary .... 65,000
Stirian .... 78,000
B II Swedilh and Ruffian - 84,000
Horfe-nails ... 71,000

Steel-bar

Tin call

Soft

Razor-tempered
' Malacca
Bauca

. Block -

I

Enghfh block -

(_ Englith gram -

Lead caft

Regulut of antimony -

Zinc -

Bifmuth - . .

LU.
1 20,000

150,000
3.100

3,600

3,800

5,200

6j5c j

860
1 ,000

2,600

2,9CO

It is very remarkable, that almoft all mixtures of metals

are ftronger, or more tenai ii u . tl an the • tals themfelves,
much depending upon the proportio :.:ems, and
thefe proportions arediffefent in different metals'. The fol-

lowing are fom winch Mufchenbrocck afferts to
produce the greateil Itren

Lb,.

Two parts of gold with one of lilver - - 28,000
Five parts of gold with one of copper - - 50,000
Five parts of lilver with one of copper - - 48,500
Four parts of filver with one of tin - - - 41,000
Six parts of copper with one of tin - - 41,000
Fivepartsof Japan c >pp rwith oneof Banca tin 57,000
Six parts of Chili copper with one of Malacca tin 60,000
Six par s 1 i Swedifh copper with oneof Malacca tin 64,000
B als ci nfifting oi an unknown proportion of zinc )

id 1 ipper ...... J
Three parts of block-tin with one of lead

1 it parts of bl. ck-tin with one of zinc

Fo ir parts of Malacca tin with one of regulus of
/

. nt imony - - - - - J

51,000

10,200

1 0,000

12,000

Eight parts of lead with one of zinc

Four parts of tin with one of lead, and one of
]

4,500

13,000

Iror.-bar

Thefe refults are very ufeful, provided they could be fe-

curely depended upon ; but we could wifh to fee fimilar ex-
periments repeated by other philofophers : not that we wifh

to undervalue the lab urs of Mufchenbroeck, to whom the

arts are much indebted for many valuable deductions, but fo

much irregularity takes place in experiments of this kind,

that it is only in a multiplicity of them, complete accuracy,

or even an approach towards it, is to beob'ained.

The gun-founder might derive nfiderable information

from a well-directed courfe of experiments of this kind, a3

well as the plumber and engineer : it appears from the above,

that a mixture of copper, whofe llrength does not exceed

37,000 lbs., with tin, whofe ftrength is 6000 lbs., a mixture is

produced, whofe ftrength is from 60.000 lbs. to 64,000 lbs., at

the fame time that it is harder, and eafier wrought : and as to

the objection that has been advanced againlt it, of being more
fuftble, we fufpect it is nothing more than a falfe idea anting

out of a very common error, that field-ordnance is liable to

become fufible with rapid firing : we have been informed by
very experienced artillery officers, that no thing of this kind

ever happened, the damage which the piece fultains at the

muzzle being merely due to the rubbing and knocking of the

ball in its paffage out of the gun.

Having faid thus much with regard to the direct coheiion

of metals, we mutt now attend to another very important

fubject ; vix. the ftrength of timber.

The cohefion here is probably of a very different kind, and

fubject even to more inequalities than that of metals ; much
depends upon the foil where the tree grows, and a confider-

able difference is found between different parts of the lame

tree

:
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tree ; viz. whether it comes from near the root, or the top,

or from the middle or (ides ; and even whether it grew on

the north or fouth fide.

i. The wood immediately furrounding the pith or heart of

a tree, is faid by fome to be the weakelt, particularly if the

tree is old ; others, efpecially Buffon, aflert the contrary ;

the faft probably is, that up to a certain age it is ftrongefl

at the heart, but that afterwards thefe parts become weaker,

or begin firft to feel that decay which ultimately pervades the

whole. In many experiments which we have made, we have

always obferved that the heavieft pieces (and there is a very

confiderable difference in thisrefpect in different parts of the

fame tree) are the ftrongelt ; and, generally fpeaking, the

part neareft the centre and towards the root has the greatelt

fpecific gravity.

2. The wood of the north fide of all trees in our climates

is faid to be weaker than that of the fouth, and the fouth-

eafl fide the ftrongeft : we are, however, much inclined to

doubt the faft, as it relates to foreft-trees. In tree6 parti-

cularly fituated, with regard to expofure on one part more
than another, fomething of the kind may have place ; but

trees in a foreit, which experience very little difference in

this refpeft, we are inclined to think, from fome obfervations,

have but little difference of ftrength depending upon their

northern or fouthern direction. It is true, generally, that

that wood is the ftrongelt whofe annual plates are thickeft, the

ligneous fibres being ftronger than the trachea, or air-vefTels ;

and, therefore, the more of the fibrous parts there are con-

tained in any given dimenlion, the greater is the ftrength :

but this is much more obvious in fome woods than in others,

and mott of all, perhaps, in afh, in which we have feen a

very remarkable difference in this refpeft. In very clofe-

grained wood it is fcarcely perceptible.

The only author who has enabled us to judge of the accu-

racy of his experiments is Mufchenbroeck, who has defcribed

very minutely his apparatus, and his method of performing
the experiments. The pieces he employed for this purpofe
were parallelepipedons, cut down in the middle to 4th of an

inch fquare, or -^th of an inch feftion. Thefe refults, re-

duced to the feftion of a fquare inch, are as follow :

Lbs.

Locuft-tree . . . . 20,100
Jujeb - - - - 18,50a
Beech oak - - - - 17,300
Orange - - - - 15,500
Alder - - • - - 13,900
Elm . . - . 13,200
Mulberry • - - - 12,500
Willow - - - - - 12,500
Afh . . . . 12,000
Plum - - - . - 11,800
Elder - . . . . 10,000
Pomegranate - - - - 9.750
Lemon - - - - . 9,250
Tamarind _ _ . . 8,750
Fir . . _ _ 8,330
Walnut - - _ . _ 8,130
Pitch-pine - - - - 7,650
Quince - • - - . 6,750
Cyprefs • - - - - 6,000
Poplar - - - «- - 5,500
Cedar - - - - - 4,880

Emerfon, in his Mechanics, gives us alfo a feries of refults,

but they are unlike the former, as they do not exhibit the
utmoft ftrength, but what may be fafely fufpended on a
fquare inch

; yet as we may prefume that each of thofe

1

weights are in the fame proportion to the greateft ftrength,

they ou^ht to enable U9, in fome meafure, to compare the re-

lative ftrengths of the different woods given by thefe two
authors. Emerfon's table is as follows ; viz.

Vat.

Oak, box, yew, plum-tree .... 7850
Elm, afh, beech ...... 6070
Walnut, plum ...... 5360
Red fir, holly, elder, plane, crab ... 5000
Cherry, hazel ...... 476a
Alder, afh, birch, willow .... 4290

With regard to the abfolute refults in thefe two tables, we
do not, in courfe, look for uniformity ; the one exhibiting

the ultimate ftrength, and the other the weight which a rod

of an inch fquare may fupport with fafety : but in the rela-

tive ftrength of the different woods, fome coincidence might
have been expected ; we find, however, confiderable dif-

ference in this refpeft. The latter author gives us no particu-

lars, and we are therefore rather inclined to give the preference

to the former, who has been very minute in his defcription, as

well as careful in making the experiments ; yet fome fubfe-

quent experimentalilts have not been able to find equal

ftrength : thus M. Petit fays, on the authority of his own
experiments, and thofe of M. Parent, that the utmoft

ftrength of a fquare inch of oak does not exceed 8640 lbs. ;

whereas Mufchenbroeck makes it 17,300^3. ; and we mull

add, in confirmation of the former, that in the experiments to

which we have before adverted, as at this time in progrefs at

the Royal Military Academy, Woolwich, the ftrength of oak
has been found but little exceeding 9000 lbs. ; the fpecific

gravity of it being 774. We have not this datum in either

of the above cafes ;
yet we conceive it to be a very import-

ant one, as we have always found the itrength of wood of

the fame kind, to depend a great deal upon its weight or

fpecific gravity. The fame experiments give for the ftrength

of afh 1 7,000 lbs., and fir from 10,000 lbs. to 13,000 lbs., both

confiderably different from Mufchenbroeck's tabular refultr.

The pieces from which thefe weights were found were cylin-

drical, very accurately turned to one-third and one-fourth of

an inch in diameter ; but to avoid any errors that might have

place in gauging the diameters, their circumferences were

taken by winding a fine filk thread ten times round them,

and then dividing the length of it by 10 for the circum-

ference.

On the Rejiflanee of Bodies, when prejfed longitudinally.—
It is obvious that a body, when prefled endvvife, by a luffi-

cient force, may be crufhed and deftroyed ; and this may
take place, either by a total feparation of the matter of

which it is compofed, or by bending it, whereby it is broke

acrofs : if the length or height of the body is very inconfi-

derable with regard to its other diir.enfions, the former is the

almoft certain refult ; but if its length be much more than

its breadth and thicknefs, it generally bends before breaking,

and in this cafe the operation is not very different from what

takes place in beams fupported at each end, and loaded in

the middle ; a fubject which will be treated of in a fubfe-

quent part of this article. We have fome very intricate

analytical inveftigations on this fubjeft by Euler and La-
grange. Thefe authors have both treated the problem oa

the principles firft promulgated by James Bernoulli, in his

inveltigation of the properties of the elaftic curve ; but as

we doubt very much whether they can be applied to any

ufeful practical operations, we mult beg to pals them over

in this place, by merely referring fuch of our readers who
are defirous of confulting the inveftigatior.s of thefe tw«
very able mathematicians, to the original works. Euler's

firlt memoir will be found in the appendix to his " Methodus
inveniendi
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inveniendi lineas airvas maximi ct minimi. Sec." 1744.

A fecond memoir is publilhed in the Berlin Tranfaftions for

1757, and a third in the Ada Petro. 177S. Lagrange'.-)

paper-; a; i
1 the Turin Memoirs for 1770-1, and in

the Memoirs of Berli I 1 1-69.

As to the experiments that have been made on this kind

of (train, there are tew from which much practical informa-

tion can he obtained. M. Petit fays, that his experiments,

and thofe of M. Parent, fhew that the force neccllary for

eruihiug a body is nearly equal to that which will tear it

afunder. He fays that it requires fomething more than 6olbs.

on every fquare line of found oak to crufli it. But experi-

ments made on fuch fmall pieces cannot be depended upon ;

and when they arc made on pieces of greater dimenfions, the

weights become fo enormous, as to render them nearly im-

practicable ; it is therefore fortunate that we have little oc-

cafion for very accurate information on this head : what it is

more delirable to be acquainted with is, the refiflance which

a pillar or poll will offer tocomprefiion before bending, the

length being taken into confideration ; for it is obvious, both

from theory, as well as from a praftical view of the fubjeft,

that the length of the beam mult be an important datum in

this kind of drain, although it is not in the former, viz. in

oppofing being drawn afunder ; it is therefore very defective

to date the requilitc forces in both cafes to be equal, or in-

deed to ftate any proportion whatever between them.

M. Girard, in his " Traite Analytique de la Refiftance

des Solides," Paris, 1798, details a great variety of expe-

riments made on beams of fir and oak of confiderable di-

menfions, by means of a certain machine condrufted for the

purpofe. But as thefe experiments were not made fo much
with a view of breaking the pieces fubmitted to the preflure,

as to meafuring their deflcftions, and cdimating what the

author calls, after Euler, their abfolute and relative elaf-

ticity ; they do not furnifh us with the kind of refults above

alluded to, as having been attempted by MM. Petit and

Parent.

Through the whole courfe of M. Girard's experiments,

much irregularity was obferved, fo much, indeed, as to ren-

der it very doubttul whether any number of experiments

could furnifh us with certain and conclufive refults ; and if

experiments fail in this refpeft, it is wholly ufelefs to look

to any afiiltance from long and laborious analytical invediga-

tions. The following table contains many of the mofl im-

portant experiments of this author on oak-beams; the firfl

column regillers the number of the experiments ; the fecond,

third, and fourth, the length, depth, thicknefs, and weight

of the beams ; the fifth and fixth the diltance of the greateit

defleftion from the bottom or foot of the beam ; the former

in the direftion of the greatefl thicknefs or depth ; and the

latter in the direction of the lefs thicknefs or breadth ; the

feventh 3ndeighthcolumnscontain the meafure of the greatefl

defleftion, or verfedfine of the curve; the former of the depth,

and the latter of the breadth ; the ninth column exhibits the

weights under which the feveral defleftions were obferved,

and the tenth and lad column the time between the firlt

weight being applied and the obfervation. It fhould be ob-

ferved, that M. Girard has given feveral more meafures of

defleftions, weights, &c. than we have copied ; we have, in

all cafes, taken his firlt two and lalt two, and omitted the

intermediate ones.

The experiments marked with the * broke under the laft

registered weight ; the others dad not, and molt of the latter

nearly recovered their original form after being unloaded for

fomc hours. The defleftions marked •+- and — are thofe in

which the beam took a double curvature.

The other experiments of this author (the details of which
occupy nearly 50 quarto pages) were made on the tranf-

verfe drain, or rather on the defleftion cabled in beams by
loading them in the centre with different weights, their ex-

tremities being fupported on two props.

The oak-beams were the fame which had been fubmitted

to the longitudinal preflure, as exhibited in the following

table, and which were not broken in thole experiments ;

the third table contains the refults of limilar experiments on
fir-beams of larger dimcnlions ; and the two fubfequent

tables, limilar ones on what the French workmen call bolt

de brin, that is, pieces which have been limply fquared from
the branches, or trunk, correfponding with what our work-
men cMJpars.

In all thefe cafes, the defleftion was found to follow very

nearly the ratio of the weights with which they were loaded,

multiplied by the fquare of the length of the piece, and to

be inverfely as the fquare of the depth into the breadth.

The fir-beams gave much more uniform refults than thofe of
oak, which is accounted for from the more regular and
uniform organization of the former wood.

M. Girard endeavours to conneft the refults with thofe

on the longitudinal preffure, for which purpofe he gives us

the following formulas, viz. lety denote half the length of

a beam, fupported at each end and loaded in the middle, and
let half that weight be denoted by P, and b the quantity of

the beam's defleftion ; alfo it the femi-circumference of a

circle, whofe diameter is 1. then the

abfolute tlaflicity E k k — -^—
;

and the weight Q, under which the fame beam will begin

to curve, when prefled endwife, will be cxprefl'ed by

Q =
1 Eil

or, by iubdituting for E i i, we have

12b

We cannot, however, fay how far this formula will ap-

ply, it being very difficult to afcertain the commencement
of defleftion in the aftual experiment.

M. Girard gives us alfo two other formulae, for eftimating

the defleftion of oak and fir beams, when loaded in the mid-

dle by a weight, and fupported at each end, viz.

for oak
P/ !

7*
py-3

3*

_ (117*4450 (/ + Q-3) "f>\

for fir -Jj- = (8161128) ah';

where P is half the weight, f half the length, b the deflec-

tion, b the depth of the beam, and a its breadth.

Thefe apply only to reftangular beams ; and, in order

to render them general, the author ufea the principles of

Leibnitz, whereby the errors of the latter areconnefted with

them in fuch a manner as to render the formulae entirely

ufelefs for practical cafes.

Vot.. X3QCIV. .\ . .rd'«



STRENGTH OF MATERIALS.

Girard'8 Experiments on Oak-beams, preffed in the Dire&ion of their Length.

'

ol

Exue-

|

riments.

Length
in

Me i res.

Depth
in

Metre*.

Breadth

in

Mures.

Weight
in

Kilograms.

Height of DefleAjon from

the Foot in Metres.

\ erfed Sine of p,ieateit

Deflection.
\\ eight

in

Kilograms.

Tiirie

in

Hours.In ihe Direc-

tion of its

Depth.

In the Direc-

tum of its

Breadth.

In the Direc-

tion "1 its

Depth.

In the Direc-

tion 1

Breadth.

I 2-5979 0.15S0 O.I285 54.7S44

1 1.0689

1: :

I.2989 O.O068
O.0090
0.0090

0.0113

O.0068

0.OO90

0.OO90

17,320

29,691

37429
42,418

O.83

2.0S

2. y I

9.58

*2
2.5979 O.1624 O.I060 44.0231

r 1.1907

1 0-9742 ,

|: :

I.2989 0.0056
0.0068

+ O.00687
— 0.0068 j

O.OO45
1 O.0079

O.OI35

11.993

25,664

42>5'4

2.05

9. 1

6

10.83

3 2.5979 0.1579 O.IOI5 42.0665

r 0.6495

) 1-9484
"] 1. 7861

(1.6237

- -

+ 0.0023 1

— 0.0017 J

-0.0113
— 0.0282

- - J
11,991

28,575

3'>339

C.83

9.58
10.41

4 2.5979 0.1330 O.C992 34.2402

f 1.2989
I 1.2989

1 1.2989

I.2989

I.2989

I.2989

0.01 13

0.0180

C.0479

O.OO79

0.0124
0.0124

>i-993

I7.34I

22,939

6.66

8-33
10.0

*5 2.5979 0308 O.I060 33.2620

r 1.2989

j 1.2989

I.I366

O.9742

defleftions n

0.0169

0.0372

ot obferved.

0.0068

O.Ol 13

1 1,996
'7»34i

22,931

6.66

8.33

8.75

6 2.2731 0.1556 O.I308 425557
) 1.2989

1 1-2989

1. 1366
1.1366

1.2989

defle&ions n

0.0023
0.0023

ot obferved.

O.O028

0.0045
O.0034

22,939
28,619

39,630
52,270

6.66

9.58

18.33

22.50

7 2.2731 0.1579 O.I285 45-9747
3 >- 6237

J
1.2989

L1.2989

0.9742
1.2989

1.2989

0.0040
0.0169
0.0186

O.0040
O.0045

O.0090

>7'3'7

22,934

47.047
47.03 2

0.83

2.08

20.83

23-33

*8 2.2731 0.1556 O.IO38 35.7076

{"1.6327

) 1-6327
1 1.6327

1 2989
1.2989

1.2989

defieftions :i

0.0062

0.0096
0.0181

ot obferved.

0.0034

0.0034

0.0045

17,320

22,936
28,616

33> I2°

12.08

12.91

'3-75
I3-9S

*9 2.2731 0.1579 O.IOI5 33-75 11

r f.4613

i 1.2989
|

1.2989

1

1-1366

defleftions n

0.0068

0124

ot obferved.

O.O068
O.O045

17,321

22,940
28,026

12.08

12.58

14.50

L
a.2731 O.1262 O.IOI5 30-327I

ri.4613

) ..46.3

)
! -46'3

L1.2989

1. 1366
0.9742
0.9742

0.9742

0.0079

0.0079
0.0113

0.0135

O.0062

0.0062

O.0062

O.0068

11,999

15,025 '

17,320
20,326

10. CO

12.91

22.91 1

25-83
1
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Table— continued.

2

S's,
Lrll^tll

in

Metres.

'3

'14

'5

16

>i8

1.9484

1.9484

1.94S4

1.9484

1.9484

1.9484

2- 2 7i'

2.5979

2.5979

20 2.5979

Depth

0.1556

0.1579

0.1579

O.1601

0.1330

0.128;

0.1579

0.1579

0.1872

o. 1 894

Breadth

in

M. IK >.

O.I330

O.1308

O.IOI5

C.1015

O.I060

C.1082

O.I082

0!353

0.1579

Weight
in

44.5122

37.6642

3O.8362

32.7728

28.3705

26.9O3O

35.7076

5O.8712

72.8827

O.1579 I 65.5456

Height of Defle&inn from

ihe Foot in Metres.

In the Direc-

. lion "1 |q

Depth.

r 0.9742

) 0.9742
"1 0.9742

L0.9742

'0.9742

0.9742
0.6495 I

.1.6237 j

-0.6495

0.6495

0.6495

1.4613

1.4613
1.6237

f 1.2989

) 0.9742

) '-6237].

(.°-3 247i

"0.9742

0.9742

0.6495 I

.°H35i

0.6495

1.6237

1.4613

0.9742

0.9742
1.94K4

.'•63 2 7

1.2989

1.2989

0.3297!

0.9742J

1.2989

1.2989
o-3 247
..94S4

In the Dirvc-

tioti of its

Hrca.lih.

0.9742
0.9742

0.9742

0.9742

0.9742

0.9742

0.0146 <

0.6495

0.6495

0.6495
j

0.9742
0.9742
1.2989

0.6495
0.6495

1-4342

0.9742

0.9742

0.6742 1

.9742

.6495

.9742

.9742

1.2989

1.2989

1.2989

1.2989

1.2929

1.6237

1.6237

Verfed Sine of greatelV

DeilecTion.

In the I In. 1

ti ') of its

Depth.

— 0.0045
— 0.0045
0.0034
0.0051

0.0079
0.0079

4-0.C068]
— 0.0023 j

O.0045
0.0062

4- 0.0068 7
— O.0023 J

0.0045

0.0045
0.0113

0.0056
0.0051

4- 0.0068 \— 0.00 1 1 j

0.0045
0.0056

+ 0.0045 1

— O.OOII J

— 0.0029

0.0056
0.0113

0.0051
0.0068

— 0.0079
— 0.0146

0.0023

0-0034
—0.0023 X
+0.0023 J

0.0023
0.0023

4 O.0056
-0.0226

In the Hi 1
1

tiiin of if

i

lircadth.

o. 079
O.OO90
O.OO9O
O.OIOI

O.CI3O
O.OI3O

O.OI46

O.OO56
O.O068

O.OI08

O.OO4O
O.OC45

O.OO9O

O.OO45

O.OO45

O.OII8

O.OO56

O.OO79

O.OI35

0.0028

O.OO34
O.OO45
O.OO5I

O.OO34
O.OO56
O.O079

O.OO79

O.OO56

0.0101

0.0135

Weight
iii

Kilograms.

17,321

22,940
28,622

33. '°5

22,940

33>'23

39> 637

17,321

2.2,939

39>45<5

n.973
i/»274

28,509

32,996

'7.294

22,899

46,952

11,998
i7>3>7

37.273

11,998

17,320

33>«2°

39.63°

11,999
17,321

33,120

37.305

11.997
17,318

62,513

11.998

17,321

62,534
62,468

Time
in

Hours.

7.08

IO.OO

19.16

26.66

20.00

2J.OO

27.91

2.08

3-33

33-33

10.00

27.50

37-Jo
50.41

10.00

28.33

86.66

'8-33
20.00

92.50

10.00

20.00

52.50
57-5o

10.00

20.00

47.91

50.83

10.00

20.00

10.00

22.91

122

212u
Xx 1
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The reader will perceive confiderable irregularity in many

of the above experiments, both with regard to the height

at which the deflection begins, the quantity of it, and its

direction ; being fometimes in the line of the greateft thick-

nefs, and fometimes in that of the lea(t, but more com-
monly in both. It will alfo be obferved, that fome of the

beams broke under lefs preflures than others, of the fame

or ltfs dimenfions, bore without any apparent injury.

We cannot enter here into a farther explanation of the

experiments, nor (hall we attempt to illuitrate the theory

which the author feems delirous of eftablifhing, both be-

caufe it would carry us beyond our limits, and that, at the

fame time, we are very doubtful of its accuracy. When
the only deduction is a mean drawn from a great variety of

very irregular refults, it is of little ufe to the practical en-

gineer. He had much better be furnifhed with the feveral

experiments, and thence form his own judgment of what

dimenfions will belt fuit his purpofe, according to the par-

ticular object he may have in view ; and in this refpect, viz.

in the detail of the experiments, rather than in theory de-

duced from them, we ought to eftimate the Value of this

author's labours, which have been very great, and are de-

ferving of high commendation.

The only experiments, beiides the above, that appear

entitled to any notice, are thofe of M. Ganthey, in the

fourth volume of Rozier's Journal de Phyfique.

This engineer expofed to great preflures fmall rectangular

parallelepipeds, cut from a great variety of ftones, and

noted the weights which crufhed them. The following table

exhibits the medium refults of many trials, on two very

uniform kinds of free-ltone, one of them among the hardeft,

and the other among the fofteft, ufed in building.

The firft column contains the length, the fecond the

breadth, and the third the area, of the feftifin, in lines, or

twelfths of inches ; the fourth is the weight in ounces which

cruflied them ; and the fifth the whole numbers, which

nearly exprefles the number of ounces borne by each fquare

line.

Hard ftone.

Soft ftone.

1

Lines. Lines. Sq. lines. Or..

54 73 6

12 96 262J
l6 128 4496

9 16 144 560

9 18 162 848
8 18 324 2928
8 24 432 5296I:

12

24

4i
9

12

Very little can be deduced from thefe experiments. The
firft compared with the third, and the fifth with the fixth,

fhould furnifh fimilar refults ; for the firft and fifth are

refpectively half of the third ar-d fixth, but the third is

three times ftronger than the firft, while the fixth is only

double the ftrength of the fifth.

It appears, however, that the ftrength increafes fader

than the area of the fection, and that a fquare line can carry

more and more weight, as it is a part of a larger furface
;

but in the experiments on the foft ftone, the ftrength feems

to increafe more nearly in proportion to the furface.

Thefe experiments are doubtlefs upon too fmall a fcale

to be of any effential fervice to the practical engineer : the

pieces of ftone ought certainly to have had a fquare inch of
furface at leaft, and the weight which would have been ne-

ceffary to crufti them would not have been fo enormous, but
that fome very Ample mechanical apparatus might have been
made fufficient for the purpofe ; and if any tolerable uni-

formiry were obferved in pieces of that fize, fome ufeful

conclufions might poflibly be drawn from the experiments.
But we think little confidence can be placed in thofe made
on pieces of fuch fmall dimenlions. According to M.
Ganthey's deductions, a pillar ot hard ftone of Givry,
whole lection is a fquare foot, will bear with perfect,

fafety 664,000 pounds ; and its extreme Itrength ia

87 1,000 pounds ; and the leaft, as oblerved in his experi-

ments, 460,000 pounds. The foft bed of Givry ftone had
for its lealt itrength, on the fame furface, 187,000 pounds ;

for its greatelt, 311,000 pounds; and for its fafe load,

249,000 pounds.

Good brick will carry with fafety 320,000 pounds, on a
fquare toot ; and chalk, 9000 poundb.

Befides the above experiments on the force neceflary for

crufhing ftone pillars, M. Ganthey made others on their

ftrength of direct cohefion, as well as on the tranfverfi

ltrain. He found that a prifm of hard Givry ftone, of 2

foot lection, was torn afunder by a weight of 4600 pounds ;

and that, when firmly fixed in a horizontal wall, it will be
broken by a weight of 56,000 pounds, tufpended at the

diftance of twelve inches from its infertion ; and if it relb-

on two props, a foot diftant from each other, it requires

206,000 pounds laid on its centre to produce the fracture.

We fhall merely obferve, that thefe refults are very incon-

gruous with each other ; and that fome miltake, or fome
very unaccountable irregularity, mult have taken place in

the experiments, that it fhould require fo much more weight,

acting at the diftance of a foot, to produce the feparation,

than when the force acted at no mechanical advantage what-
ever, as in the cafe of direct cohefion.

Very different to the above have been the refults of fuch

experiments as we have performed on different kinds of
wood. An oak rod of an inch furface requires a weight
of about 9000 pounds to produce the fracture ; while the

fame, or a fimilar rod, fixed in a wall, and afted upon at the

diftance of a foot, is broken with a weight of 132 pounds;
and fir, which will bear 13,000 pounds on a fquare inch,

fufpended vertically, is broke with a weight of 136 pounds.

We are aware that, in different materials, a different law
may be obferved between the ftrength of direct cohefion and
the refinance of the fame body to a tranfverfe ftrain ; but

it is abfolutely impoflible to have the difference ftated by
M. Ganthey- A good courfe of experiments is, therefore,

much wanted on materials of this kind.

We ought perhaps to obferve, that we have not had an

opportunity of confulting the work in which M. Ganthey's
experiments were originally given. Our numbers are drawn
from Dr. Robifon's account of them, in the work to which

we have before referred.

On the tranfverfe Strain and Strength of Beams, £sV.—The
moft ufual ftrain, and, therefore, the one with which it is

moft important for us to be well informed, is that by
which a body is broken acrofs, from the action of a weight

acting perpendicularly or obliquely to its length, while the

beam itfelf is fupported at its two extremities, or by oue

end being firmly fixed in a wall, or other folid and im-

moveable body. Galileo, to whom the phyfical fciences

are fo much indebted, was the firft who connected this fub-

jedt with mathematical principles, and endeavoured to trace

the law of ftrength which different bodies poffefled, in pro-

portion to their length, breadth, depth, form, and pofition.

It appears that this philofopher was led to thefe inveltiga-

tions, in confequence of a vifit that he made to the arfenal

of Venice, and the refults of which were publifhed in his

Dialogues in 1633. Galileo fuppofed folid bodies to be
compofed
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compofed of frnall fibres applied parallel to each other, and

fought, or afiumcd, at tir't, the Force with which tin
j

flfted the action of a power to feparate them, applied

parallel to their length ; and thence readily deduced that

their refi this direction, was directly as the area

of the tranfvcrfe perpendicular feftion, that is, to the num-
ber of fibres which comp ly. He then cnnfidered

in what manner the fame fibres would oppofe a force ap-

plied p-rpendicular to their length ; u..j concluded, that

when a beam is fixed horizontally in a wall, the relillance

of the integrant fibres is proportional to their lum, mul-

tiplied into the arm of a lever, which is always a certain

part of the vertic?.! dimenfion of the folid in its plane or

area of fracture. This general principle is, in faft, adopted

by moll writers on this fubjeft ; but that which is peculiar

to Galileo is, that he fuppofed the refiltar.ee of each fibre

to be the fame, and, therefore, as wholly independent of

their quantity of extenfion at the moment of rupture.

Supported on the refult of thefe reafonings, and guided by
the genius for obfeivation, which he poflelled in an eminent

degree, he illuftrated many of the proceedings of nature,

which the more ancient philofophers had left unnoticed ; as

well as certain anomalies, or which then appeared as fuch,

in the works of art. To fome of his obfervations on this

fubjeft we may have occafion to advert, in a fubfequent

part of this article ; but at prefent we (hall confine ourfelves

to the illuftration of his particular theory. It will be pro-

per, however, firit to define a few of the terms which more
commonly occur in the courfc of our invelligations.

We have already exolained what is to be underftood by
the abfolute ftrength of a body, or its ftrength of direft

cohefion ; viz. the number of pounds weight neceffary to

produce a fracture of its parts, when applied in a direction

parallel to its length.

And as to the words flrtngth, Jlrefs or jlrain, they are

ufed, the former to denote the force or power with which

any mafs or body refills a breach or change in its (late,

which a prcfiure or ftrokc upon it has a tendency to pro-

duce ; and the latter are ufed indifcriminately to exprefs the

force which is exerted on any fuch mafs, and tending to

break it. Thus, every part of a pillar is equally Jlrained

by the load which it fupports ; and hence it is evident that

we cannot make any ftrufture fit for its purpofe, unlefs the

Jlrtngtb, in every part, be at leall equal to the Jlrtfs laid

on, or the J]rain exerted in that part; and hence the ne-

cefiity of an acquaintance with the nature of the refiftance of

bodies, in order that we may not have our ftrufture deficient

in llrength, nor over-burdened with ufelefs materials ; which

latter, carried to excefs, may be the caufeof producing the

mifchief they were intended to prevent.

In order to illultrate the theory of refiflances of bodies,

when expofed to a tranfvcrfe ftrain, according to the hy-

pothefis of Galileo, let R S T V, {Plate XXXIX. Me-
chanies, jig. I.) reprcfent a folid wall, or other immo>
mafs, into which the beam, C G, is inferted ; and let

W reprefent a weight fufpended from its other extre-

mity. Then fuppofing the beam to be infuperably '
:

in every part, except in the vertical feftion ABCD, the

frafture muft neceflarily take place in this feftion only,

and, according to the hypothefis of this author, it will

turn about the line C D, whereby the frafture, com-
mencing in the line A B, will terminate in the former, C D.
Galileo alfo further fuppofes, that the fibres, forming the

feveral horizontal plates or lamina from CD to A B, aft

with an equal force in refilling the frafture, and, therefore,

differ in their energy only aa they aft at a greater or lefs

dillance from the fulcrum C D. Now, from the known
principles of the lever, it is obvious that the equal forces

afting at the feveral diftances oa, ob, oc, od, &c. of the

lever oc, will offer refiflances proportional to their refpeftive

diilances
; .and, therefore, that the him of all thefe re-

finances, that is, "l thi conltant Fori , f, of each particle

into its refpeftive dillance, i thi l.>rce which mull be over-

come by the weight W, afting at the dillance o K.
This will, perhaps, be better underftood by referring to

Jig. 2, where A C 1 F reprefent a feftion of the beam C G,
and r, r', r", &c. are fo many Imall equal weights afting at

the feveral diilances Cm, Cm', Cm", &c. ; then denoting

each of thefe weights by the conltant quantity f, the fum
of all their energies or refinances will be expreffed by A C
.f + C mf + C m'f + C m"f + Sec. = J x (A C +
C m -f- C m' + C m" -|- &c. ) This, however, fuppofes the

feftion ACDB {Jig- I.) to be reftangular, or that the

number of fibres in each horizontal lamina are equal in

number. When the beam is triangular, cylindrical, or

having any other than a reftangular feftion, the feveral

fmall weights muft be proportional to the breadth of the

feftion at the point where it is fuppofed to aft : the illuf-

tratios, in this cafe, however, is equally obvious.

Since then the whole refinance to frafture is made up of
the fum of the refiflances of every particle or fibre afting at

different diilances on the lever C A, which is fuppofed to

turn upon C as a fulcrum, there muft neceflarily be fome
point in that lever, in which, if all the feveral forces were
united, their re-aftion to the weight W would be exactly

the fame as in the aftual operation, and this point is the centre

ofgravity of the fetlion, as is readily demor.ltrated as follows.

Let ABC (Jig. 3.) reprefent the feftion of any beam
whatever, FH any variable abfcils = x, and D E the cor-

refponding double ordinate = y ; then, by what is ftated

above, the energy, or force, of all the particles in the line

D E, will be as D E x H F, or as xy, and confequently

the fluxion of that force will be yxx, and therefore the

fum of them = fy si, or fluent oiyxx ; iUofyx = area

ABC; whence, alluming G to be the centre of energy
fought, we muft have FG x fy x = fyxx, whence

fy**
fy *

'

which is the well-known formula for the centre of gravity.

Kence refults the following very fimple theory for the

ftrength of beams placed firmly in a folid wall, or other

immovable body ; -viz. that " the weight neceffary to pro-

duce the frafture, is to the direct force of cohefion of all

the fibres in the feftion, as the dillance of the centre of

gravity of that feftion from the point where the frafture

terminates, to the length of the beam, or dillance of the

weight from the fame point."

Nothing more fimple can be defired as a general theory,

but unfortunately it is founded on hypothefes which have

nothing equivalent to them in nature : in the firfl plp.ee, it

affumes the beam to be inflexible, and infuperably flrong,

except at the feftion of frafture ; fecondly, Chat the fibres

are inextcnfible and incomprefiible ; and thirdly, that the

beam turns about its lowed point, when fixed at one end,

or its upper, when fupported at both ; and, confequently,

that every fibre in the feftion is exerting its force in refi(ting

extenfion ; and, laltly, (if this be not implied in our fecond

objeftion,) that every fibre afts with equal energy, what-

ever may be its quantity of extenfion. Now, with regard

to the firft of thefe fuppofitions, it is obvious that no beam
of timber, nor any other body, is perfeftly inflexible ; nor

any

FG
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any (and more particularly timber) whofe fibres are not

both extenfible and compreffible ; and, confequently, a beam
of fuch matter will not turn about its lowc't point as a ful-

crum ; and, laflly, the fuppofition of every fibre exerting

a conltant refiftance, independently of its quantity of ex-

tenfion, if it be not incorreft, is of that nature which

ought not to be afl'umed, without firlt being verified by
experiment.

Such being the inaccuracv of Galileo's hypothefis, it

necellarily happened, as foon as it was attempted to com-
pare it with experiments, (which the author himfelf had

never done,) that it was found defeftive. The firft, we
believe, who did this was Mariotte, a member of the French

Academy in 1680; and what he pubhlhed on the fubjeft

engaged the attention of many celebrated mathematicians

of that day, particularly Leibnitz j who, after examining

the theory of Galileo, publifhed his own thoughts on the

fubjeft. He had frequently remarked that the rupture of a

bodv, whatever it may be, is always preceded by a certain

degree of inflection, from which he concluded, contrary to

the former opinion, that every body was compofed of ex-

tenfible fibres, and affuming the principle firft laid down by
Dr. Hooke, viz. " ut tenfio fie vis," he concluded that

every fibre, inftead of afting with an equal force, exerted a

power proportional to its quantity of extenfion, or, which

is the fame, proportional to its diftance from the line about

which the beam was fuppofed to turn ; but he ftill confidered

the fibres to be incompreffible, and confequently that the

beam turned about its lowelt point. Thus, to ufe a fimilar

illuftration in this cafe that we have done in the former ;

inftead of the frafture being oppofed by the action of the

equal weights at r, r', r", r1", &c. as in fig. 2, the re-aftion

was fuppofed to be equal to the feveral equally decreasing

weights r, r', r", r1", Sec. Jig. 4. The only alteration which
this new fuppofitior. introduced into the final refults was,

the removal of the centre of energy, G, to a point nearer or

farther from the centre of motion, according to the figure

of the body ; and this new point is found to be dijlant from
that axis, by a quantity equal to the produH of the diflances of
the centre of gravity, and centre of ofcillation of the area of
fradure, from the axis of motion, divided by the depth of the

feSion.

For let A B C {fig. 3.) reprefent the feftion of frafture

on any beam ; F H = x, any variable abfeifs ; and D E = y,
the correfponduig double ordinate : alio make C F = d,

and letf reprefent the abfolute and ultimate force of a fibre

at C, in the moment of rupture ; then, fince the force of

each fibre is fuppofed to vary as its extenfion, or as its

fv
diltance from F, we have d : x ::f:— = the force of a

d

particle at H ; and the number of particles afting at this

fxv
diltance being y, we (hall have —~ for the fum of the

d

forces of all the fibres in the line D E ; but this force,

afting upon the lever at the diftance H F, its refiftance will

fx'y
be —j— ; and hence the fum of all the refinances of every

fibre in the feftion will be = / -=—
>
— : now this is to be

d

equal to the direft cohefion of all the fibres afting at fome

{required diftance F I ; that is, F I x fy x X /= -~ x

fyx^x, or F I
d fy*

exaftly equivalent to the general expreffion -~
.
, for the

an expreffion which is

centre of ofcillation of a body, multiplied by J~^-, the
J3*

general expreffion for the centre of gravity, divided by d.

Hence, as thefe centres are known in molt bodies which
come under our confidera'tion in the prefent fubjeft, it

will be ufeful to avail curfelves of them in determining

what may properly be called the centre of energy, or centre

of tenfton.

This being the cafe, both theories gave the fame refults,

fo far as related to the comparifon of the ftrength of fimilar

beams, but of different dimenfions ; thus, from both, it was
fhewn, that beams of the fame depth and breadth were to

each other, in point of ftrength, inverfely as the length ;

that when the length and depth were the fame, the ftrength

varied as the breadth ; when the breadth and length were
the fame, the ftrength was directly as the fquare of the

depths ; deduftions which have been found to agrea very
nearly with experiment. There were, however, fome exr
preffions arifing out of thefe two hypothefes which were
totally irreconcileable with each other. In the firft place,

although the proportions were the fame, the abfolute

ftrength in the one cafe, was to that in the other as 2 to 3,
in rectangular beams ; and in triangular beams, the disagree-

ment was ftill more ftriking : alfo, according to Galileo,

the ftrength of a triangular beam, with its edge upwards,
was to the fame with its bafe upwards, as 1 to 2 ; and, ac-

cording to Leibnitz, as 1 to 3 : whereas, as we have found
from numerous experiments, it is ftronger in the former
polition than in the latter, at lealt in woods of fome kindi,

and probably in all.

Thefe anomalies led James Bernoulli to inveftigate the
queftion de novo. This philofopher obferved, that at the

inftant a body is broken acrofs by a tranfverfe ftrain, fuch as

we have all along fuppofed, a part of the fibres is in a
ftate of extenfion, as alfumed by Leibnitz, and a part in a
ftate of comprefiion, a circumftance which had not before

been introduced into the consideration of the queftion : he
moreover doubted of the propriety of the principle, ut tenjio

ftc vis, employed by Leibnitz, and made fome experiments,

whereby he proved that this is not, at leaft, a general prin-

ciple; but the only effeft of his obfervations and experi-

ments went no farther than proving that Leibnitz's theory
was inadmiffible, for he fubitituted no other in its place,

except fo far as his theory of the elaftic curve (a problem
which grew out of the prefent queftion) may be confidered

as applicable to this fubjeft ; had he purfued the idea he
feems firlt to have promulgated, of a part of the fibres

being comprelled, and a part in a tlate of tenfion, and con-
fequently that the line about which the beam turns is fome-
where within the area of the feftion of frafture, we might
have expefted, from his extraordinary talents, a complete
folution of this very interesting problem ; inftead of which,
he contented himfelf with (fating a few general obfervations,

and pointing out the difficulty of the determination of the
neutral axis, or of that line which fuffers neither compreffion
nor extenfion, which is the principal defideratum for efta-

blifhing a correct theory ; and in that (tate he left the
queftion, and in that ftate it has ever fince remained.

The only other attempt, that we know of, at eltablifhing

a new theory, is that given bv Dr. Robifon, under th?

article Strength, in the Encyclopedia Britannka. This

author
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author lias taken into his confideration the areas of com-
preflion and of extenfion ; but for want of experiments, ia

unable to uilign thepofition of the neutral axi : we i '
• fpett

,

alio, an important error in t lie principle which he has laid

down, mat. that notwithstanding the beam really tun sab >ul

what he properly calls a neutral axis, vet that in our invelti-

gation, we mud compute the cflect of the rotation, as if it

was made about the centre of compreflion. We were much
ftruck with the Gngularity of this aflertion, and have, we
believed, proved it? fallacy in various experiments.

There is no doubt, from various experiments, and par-

ticularly from thofe of Du Hamel, when a piece of tim-

ber is iubmitted to the tranfverfe (train we are confider-

ing, that only a part, and probably but a fmall part, of
the whole number of fibres, las a tendency to refill the

fracture by means of their tenfion, while the reft of the fibres

act merely from their reliffance to compreflion. Du Hamel
was, we believe, the firft author who demonftrated the fact

by experiment. He took fixteen bars of willow, two feet

leng, and half an inch Square, and fupporting them bv props

under their ends, he broke them by weights hung on their

middle. Four of them broke with the weights 40, 41, 47,
and 52 pounds, the mean of which is 4c. He then cut four

others of them through one-third of their depth on the

upper fide, and filled up the cut with a thin flip of harder

wood, ftuck in pretty tight. Thele were broken with

weights of 48, 54, 52, and 50 pounds, the mean of which is

51. He then cut four others half through, and thefe

required 47, 49, 50, and 46 pounds to break them, the

mean of which is 48 ; the remaining four were cut to two-
thirds of their depth, and their mean llrength was 42
pounds.

In another fet of his experiments we have the following

refults, viz.

Six bars of willow 36 inches long, and 1^ inch fquare,

were broken at a medium with 525 lbs.

Six bars cut one-third through, and the faw-cut filled up
with a Hip of hard wood, and ftuck in tight, broke with

551 lbs. at a medium.
Six bars cut half through, and the cut filled up in the

fame manner, bore 542 lbs. before the fracture ; and

Six others cut three-fourths through, broke with 530 lbs.

A batten cut Similarly to the latter, that is to fav, three-

fourths through, when nearly broken, being unloaded, and

a thicker flip put into the cut, in order to fill up the part

which had been comprefled, So as to bring the batten

ftraight again, but without draining it, bore afterwards

577 lb?.

It will be remarked, that in theSe experiments the bars

appear to have been Stronger aSter being cut one-third

through, than when whole ; and even when cut halS through,

they ftill bore more than when they were entire. This

Seems to have anSen from the faw-cut being filled up with a

harder wood, which rendered the beam differ than when in

its natural ftate, by oppofing a greater rcfiftance to compref-

fion ; and this may account for his beams being nearly as

ftrong when cut three-fourths through, as when whole, as

we have reafon to believe, that there are very few woods,

if any, in which the neutral line lay fo near as within one-

fourth of the bottom. We have made Similar experiments

on fir, and Some other kinds of wood ; and found that three

beams of fir, 30 inches long, 2 inches deep, and 1 inch

thick, broke with 882 lbs. 871 lbu. 852 lbs. respectively, the

mean being 864^6. We then cut three other Similar beams
five-eighths through, and having filled up the cut with

flips of pear-tree, found their llrcngths equal to 808 lbs.

846 lbs. and 835 lbs. of which the mean is 830 lbs. : thefe
proved that the neutral line was nearer the bottom than
three-eighths, becaufe the pear-tree wedges, being Softer
than the fir, the deflection of the beams was throughout
gi cater, which fliew that they had loft in (liffneSs by the
cutting ; whereas Du Hamel's beams had gained ftiffnefe

from the circumftance of being filled up with wood harder
than themfelvea : aSter all, however, this kind of experiment
is not the beft calculated for detecting the pofition of the
neutral axis.

From what has now been dated, it is very obvious, that
the theories b">th of Galileo and Leibnitz mud be ex-
tremely defective, So far at leaft as they propofe them to be
employed in afcertaining the abfolute drain that a beam
will bear, when acted upon tranSverfely by any weight,
whether as Supported at its ends, or by having one end
fixed in a wall, as we have hitherto fuppofed. And as to
the theory which Dr. Robifon has advanced in the place
above reSerred to, although it doubtleSs approaches much
nearer to the truth, it is ftill, we conceive, incomplete ; firft,

for want of experiments, from which alone the neutral axis
can be determined ; fecondly, becaufe he has not affigned
the law of compreflion and tenfion, which is neceflary for
determining thofe centres in the Section of fracture ; and
thirdly, becaufe (as we have bcSore dated) he SuppoSes the
rotation to be made about the centre of compreflion, in-

ftcad of its being made about the neutral axis, and afligning
the whole refiltance to fracture to the extended fibres,

inftead of considering one half of it as due to compreflion
and tenfion respectively. It is true that this may make no
difference in the refults, while we confine our investigation
tt) rectangular beams, but it makes an important difference

in triangular and other formed beams ; in which cafes, al-

though it agrees better with experiment than the theories

of either Galileo or Leibnitz, it is ftill very defective, as it

gives greater Strength to beams of a certain form, and in

certain pofitions, where experiment fhews them to be the
weakeft.

We cannot Submit any of the formulae of this author to
computation, as they are merely general fymbols, in which
the indeterminate letters are to be Supplied by numbers
drawn from experiments; but in the two former, the ex-
preflions are determinate, and they may therefore be fub-
initted to calculation, and the reSults compared with thoSe
that have been drawn Srom actual experiment ; but before
we proceed to this comparifon, it will be proper to confider
the relative drains that a beam is Subject to, according to
the manner in which it is Supported ; a confideration that is

independent of any particular theory of refidances, and one
in which different authors have come to very contradictory
conclufions.

I. A beam having one end firmly fixed in a folid wall,

will bear the fame weight at its extreme end, as if the beam
paded through (he wall to the fame length, and was loaded
by an equal weight at its other end ; its bearing in the wall

being in the latter cafe SuppoSed to be reduced theoretically

to a line, and practically to Such a bearing as will not
damage the beam by cutting it. Fig. 6.

This will be evident to Such oS our readers who are con-
verSant with the laws of motion, and who are familiar with

the idea, that " action and re-action are equal and contrary ;"

but to others it may not be amifs to offer a few observations,

by way of illuff ratioH.

L«t A P C, and A' P' C, (fg. 7.) be two detached lever*,

Supported on the props P, P'; and let us fnppoSe their endn

at C, C, to be held towards each other by a rope or cord

CC.
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C ©. Now if we fuppofe the lever A' P' C to be fixed

by any means to the pofition (hewn in the figure, while the

other lever, A P C, is loaded with the weight W, and free

to turn about P, the cord or fibre C C will be Itretched

exadly in the fame manner as the fibre at C (Jig. 6.), when

the beam is fattened folidly in the wall ; and it, iuftead of

fuppofing the firft lever, A' P' C, to be fixed, we now
fuppofe it loaded with ?. weight W = W, and free to

turn about P' ; then the fibre C C will be in all refpeds

circumftanced like the fibre at C (fig. 6.), when the beam

is fuppofed to pafs through the wall, and a weightW = W,
ading in the direction A' I = A I.

But it is obvious that in Jig. 7. the tenfion of the cord or

fibre is the fame in both cafes ; the only difference being,

that the re-adion of the fixed lever A' P' O, in the firft

inftance, (and which is exadly equivalent to the force or

energy of the weight W,) is, in the fecond, fupplied by the

adion of an equal weight ading at an equal diftance P' A'

;

and, confequently, whatever weight ading at the extremity

is found fufficient to break a beam when firmly fixed in a

wall, it will require an equal weight hung on at each end of

a timilar beam of double length, when retting on a prop in

the middle, to produce the fradure.

2. And hence again it follows, that whatever weight will

be juft fufficient to break a beam when fixed folidly in a

wall, a double weight will be required ading in the middle

point, of a timilar beam, of double length, fupported on

two props, as in Jig. S : for it will be exadly the fame as

to the mechanical adion, whether we confider the weight as

ading at E, and the beam turning about P and P', or whe-

ther we fuppofe a fulcrum at E, and the beam turning about

that point by means of weights W, W", 'patting over the

pullies O', Q, and each equal to half the centre-weight W,
and the latter is evidently the fame as the adion of the

weights W, W, Jig. 6, only that they are ading in an

oppofite diredion.

3. When a beam is loaded on any other point than its

centre, and having its extremities retting on props, the

ftrain upon it will be as the redangle of the two unequal

parts, and therefore the ftrain will be the greateft, or the

ftrength of the beam the leatt, when the weight ads at its

centre.

For let the weight W prefs upon the beam at C (Jig. 9-

)

then is the weight equal to the preflures upon A and B ;

will be equal to the whole weight ; and if tv be the weight

<w x - B C
of the part B C, its preffure upon A will be -^- ,

. wxIBC

and the preffure upon A W_x JBC
AB , while the preffure

,. W.XAC . , or-, fupon B — — 5 but the re-adion 01 either point 01
A B

fupport is equal to the preffure upon it, and this may be

contidered as a force ading at the point C, as upon the arm
of a lever ; fo that the ftrefs at C, is as the preflure at either

point of fupport into its diftance from C, that is, the preffure

is as
W_xJ3C
AB x A C, or as

W x AC
AB x B C, which are

manifettly equal the one to the other ; but as W, and A B,
are given, the ftrefs varies as the redangle ; or if we fuppofe

the ultimate ftrength of fibre the fame, then W will vary

inverfely as the redangle ; and as the redangle is the greateft

when the parts are equal, therefore in the fame cafe the

ftrength of the beam will be the leatt.

The fame thing will obtain, if the weight be equally

diffufed through the whole of the beam ; for in this cafe,

as in the former, the fum of the preflures upon A and B

and this referred back to the point C, will give AB
X A C for the ftrefs, which therefore varies as the redangle

B C X A C, as before.

4. When a beam is firmly fixed at both ends, as in two
walls, or otherwife, the weight neceffary to break it will

be double of that which would produce the fradure if the

ends were only tupported.

LetA BCD (Jig. io.)reprefentabeam firmly fixed at each

end, which is to be broke by a weight hanging upon its

centre-point, as at E. Now, firft let uo fuppofe the bL im
cut through at E, fo as to ofler no refiftance, and fuppofe

the weight to be hung on fo as to ad equally upon the

arms D E, C E, then W mutt be equal to double that

which would break one part, as is obvious ; and this is the

fame as would break the whole beam, when only fupported

at its ends by one prop, confequently when the beam is

whole in the fedion E F, befides the weight W, which
we have feen is neceffary to overcome the refinances at

D and C, an equal weight, W, mutt be added to overcome
the equal refiftance in the fedion E F ; therefore the

whole weight is equal to double that which would break

the beam when only loofely fupported at its two ends.

5. When a beam is fixed with one end in a wall, at any

given oblique angle, the weight neceffary to produce the

rupture, is to the weight which would break the beam, if

fixed horizontally, as radius to the cofine of the angle.

Let A B C D {jig. 11.) reprefent a beam fixed in a

wall at the angle fhewn in the figure; let D I be the ver-

tical diredion of the weight, and let this weight be repre-

fented by the line D I, and refolve this into the two forces

D B and B I, the former perpendicular, and the other

parallel to the beam A B ; then it is obvious, that D B
only will denote that part of the weight which is effedivt

in producing the fradure, and that a weight which is to W,
as D B is to D I, would break the beam when placed

horizontally; therefore converfely, the weight neceflary to

break the beam in this pofition, is to that which would break

it when fixed horizontally, as D I to D B ; or as radius to

the cofine of the angle of inclination of the beam to the

horizon.

Moft authors, indeed all we have ever read, make the

ftrength in this cafe as the fquare of the radius to the fquare

of the cofine ; becaufe the area of fradure is greater in the

proportion of radius to cofine, which blended with the

mechanical effed of the lever, gives rad.' : cof.
J

; but the

refult of experiment by no means jultifies fuch an hypothefis,

nor does a phyfical confideration of the fubjed render it

neceffary, the number of fibres being the fame in both

cafes.

We may now bring under one point of view the deduc-

tions drawn from the preceding propofitions ; viq,

1. The ftrength of a beam fixed with one end in a wall,

and loaded at the other end, is to the ftrength of a beam of

the fame length, fupported on two props, and loaded in the

middle, as 1 to 4 ; or to a beam of double the length,

loaded in the middle, as 1 to 2.

2. The ftrefs upon a beam, arifmg from the fame weight

placed at different points, is as the redangle of the two
parts ; and, therefore, the ftrength of the beam, or its refift-

ance to fradure, will be inverfely as the fame redangle ; and,

con-
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ronfequently, ihe'flrefs is the greateft, or the ftrcngth the

lealt, when the load is placed in the centre.

3. The refutanceto frafture in a beam fupported only at its

extremes, is to the refiftance of the fame whenJixttl at both

end9, as 1 to 2.

4. The ftrefs upon a beam, arifing from any oblique

action upon it, is as that force into the cofine of the angle ;

or the relillance will be in this cafe as radius to the cofine.

Thefe rcfults are all independent of any particular theory

of refiftance, or rather, they form a part of every one ;

but they require certain modifications when applied to the

determination of the abfolute ftrength of beams. While
they are merely ufed for afcertaining the proportional

ftrengths, for the purpofes of building, machinery, &c.
they may be properly employed 111 the forms above given ;

it will be proper, however, to point out a few of the modi-

fications to which we have alluded, a* it will tend to clear up
tome apparent anomalies which have arifen in the experi-

ments of M. B iffbn, Belidor, Parent, Petit, &c.
In the firfl place, then, it will have been obferved, that

all our deductions have been made upon the fuppofition, that

the beam preferve»its rectilinear form and original polition ;

and no account whatever has been taken of the defleftion

which it experiences from the horizontal or oblique line in

which it i= firft fuppofed to be placed ; nor is it neceflary to

attend to thi« circumftance while our views are carried no

farther than determining the proper dimenfions of timbers,

in buildings, mechanical conftruftions, &c. becaufe thefe

are never fubmitted to drains that caufe any important de-

flections ; but when we attempt to reconcile theory with the

refult of experiments in which the beams are abfolutelv frac-

tured, we mull no longer omit the introduction of thefe par-

ticulars into ourinveftigations.

Inftead, therefore, of fuppofing a beam fixed at one end
in a wall, and loaded at the other, to retain its horizontal

pofition, as inJig. 6, we muft confider it as being verycon-

liderably deflected out of that pofition, as in Jig. 12 ; and if

we here, for the fake of perfpicuity, reprefent the refiftance

of the fibres to fracture by a weight P, it will be obvious

that, in order that P andW may be in equilibrio, the weight

\V mult be to the weight P, not fimply in the inverfe ratio

of the arms A I, A C, but as thefe didances into the fines

of their refpeftive angles of direftions ; that is, as A I x

fin. A I I' : A C fin. A C Q :: P : A ,
A

f
* a TiTi*• A I x fin. A I' I'

= W (beczufe fin. A C Q = I ) ; whereas our former re-

A C x P
fult wa3 ———— ; the weight therefore required to break

a beam in this pofition, is" greater than what we found it to

be in the cafe where no defleftion was confidered, in the

ratio of the cofine of the angle of defleftion to radius.

This i? fometimes a very important quantity, as we
have feen beams of three feet length, and two inches fquare,

deflected twelve or thirteen inches, that is to fay, to the

amount of one-third of their length, or ;o° : and the cofine

ef 20 is to radius as 93 to ico.

The revrrfe of this happens when a beam is loaded in the

middle, and fupported at its extremities on two props ; for

in this cafe the re-aftion of the props is not made, as we have

fuppofed, in a direftion oppofite to the vertical aftion of the

weight, but perpendicular to the arms of the lever. The
beam A BCD {Jig. 13.) is therefore kept in equilibrio

with regard to its Itrain, by the aftion of three forces, viz.

the weight W, the quantity and direftion of which may be

denoted by the diagonal S G, viz. the diagonal of the pa-

rallelogram, of which PS, PS, are two sdjacent fides, and

Vol. XXXIV.

which equally denote the quantity and direftion of the re-

aft'on of the props : which will therefore be greater than

^ W, the quantify we have fuppofed in our former inveftiga-

tion, in the ratio of S P' to S F ; that is, in the ratio of

radius to the cofine of the angle of defleftion.

Hence it appears that when a beam is fixed at one end,

and the computed weight neceflary to break it be W, the

W
real weight that muft be employed will be —j^=- ; D de-

noting the angle of defleftion : but when the beam is fup-

ported at both ends, and the computed weight W, and thr

angle of defleftion D', then the real weight will be W
cof. D'.

Hence, fuppofing the former beam to have the fame breadth
and depth, but only half the length of the latter ; we fhall

have, according to the preceding theory, W : W :: 1 : 2,'

whereas, from this modification of it, the analogy is W : W ::

1 : 2 cof. D . cof. D', which (if the beams are fmall in pro-

portion to their length, as was the cafe with thofe of
M. Parent) is quite fufficient for reducing the ratio to 2 : J
or 4 : 6, as found by that author.

Again, with regard to a beam having its two ends folidiy

fixed, its ftrength, according to our preceding investiga-

tion, as compared with an equal beam fupported at both ends,

is as 2 : I ; but this fuppofes the three fraftures to take place

at the fame time, or that the fame defleftion that is neceflary

for producing the frafture at F {Jig. 10. ) will alfo at the fame
time caufe the frafture to happen in the two lections D A,
C B ; but this, like the preceding, will not apply to the

ultimate refult ; as the defleftion of the half beams A F, B F,
is found in experiment to be nearly double that of the whole
beam A B ; and therefore, fuppofing the defleftion to be a»

the weight, as it is in faft very nearly for a conliderable

time, it will only require, in addition to the weight that

would break the beam, when fupported at its endi, fuch a

weight as would produce the defleftion in the half beams,

equal to that at which the fupported beam breaks ; that is,

about half the faid weight ; and, confequently, the ratio of the

ftrength of the fixed beam to that which is merely fupported,

inftead of being as 2 to 1, will be reduced to that of 3 to 2, or

9 to 6, as found in the experiments above referred to, as well

as in thofe of Belidor, as publifhed by him in his " Science des

Ingenieurs." M. Parent found that a beam fupported at

one end only in a wall, and another of double length fub-

ported at both ends, and an equal beam Jixed at both ends,

broke with weights which had very nearly the proportion of

4, 6, and 9 ; whereas the theory, which takes no account

of defleftion, gives 4, 8, 16 ; but what is dated above,

fhews that Parent's numbers are thofe which ought to be

found by experiment ; and the fame explanation renders the

refults in the following table of Belidor alfo perfeftly recoil-

cileable with each other.

We have alfo, fince the above was written, made feveral

experiments of the fame kind, in order to compare the

ftrength of beams according to the manner in which they

were fupported or fixed, at one end or both ; and accord-

ing a? they were fixed horizontally, or at different angles of

inclination ; and in all thofe cafes the refults anfwer very

nearly to what the preceding theory requires. Thus a

beam of fir fix feet long and two inches fquare, fupported

at each end, broke with 744 lbs. ; and the mean of feveral

experiments on fimilar pieces of the fame dimenfion fixed at

each end, require 1 105 lbs. ; and the fragments of the fame,

three feet long, broke with one end in a wall, required at a

medium 400 lbs. ; the ratio of which nutnberi are not very

diff»r»nt from thofe above dated.

Y 7 Bttiihr'i
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Betidor's Experiments. — Thefe pieces were found even-

{traiiied oak ; the column b contains the breadth, d the

depth, and /the length, all in inches: p (hews the number

of pounds which broke them, and m the mean weight, alfo

in pounds.

N° b 4 / P m How fixed.

i i i iS

400
4'5
405

406 the ends lying loofe.

2 i i 18

600
600

624

608 theends firmly fixed.

3 2 i 18

810

795
812

805 the ends loofe.

4 I 2 18

1570
1580

1590

1580 the ends loofe.

5 I 1 36

185

195
180

187 the ends loofe.

6

7

I

2

I 36

285
280

285
283 the ends fixed.

2 36
1550
1620

1585
1585 the ends loofe.

8 I* *T 36

1665

1675
1640

1660 the ends loofe.

1

By a comparifon of thefe refults, we find

1. From a comparifon of experiments 1 and 3, that the

flrength is proportional to the breadth.

2. Experiments 3 and 4 fhew that the Jirength is propor-

tional to thefquare of the depth.

3 . Experiments I and c fhew the Jirength to be nearly in

the inverfe ratio of the length.

4. Experiments 5 and 7 (hew theJirength proportional to the

breadth andfquare of the depth.

5. Experiments 1 and 7 (hew, by combination, that the

flrength is in the ratio of the area of fraflure into the depth, and
in the inverfe ratio of the lengths.

6. Experiments 1 and 2, as alfo 5 and 6, (hew that the

flrength of beamsfixed at both ends is to that of thofe which are

only fupported in the ratio of 3 : 2.

We have (hewn that this lad proportion is about what

ought to refult from experiments ; althoilgh no theory that
we know of introduces this confideration.

Another difcrepancy between theory and experiment is,

where the (Irength ought to be inverfely as the length,

it (hews itfelf in the above experiments, but is very remark-
able rn thofe of M. Buflon ; and though our preceding re-

marks will explain very fatisfadtorily this deviation, we are

almoft afraid to offer it as an illustration ; after feeing it

treated as an inexplicable paradox by fome writers of the

firft eminence : Dr. Robifon, for example, fays, " the engi-

neer will carefully keep in mind the important fact, that a
beam of quadruple length, inllead of having ^th of the

(Irength, has only about ,uh ; and the philosopher (hould

endeavour to difcover the caufe of this diminution, that he
may give the artift a more accurate rule of computation."

In another place he attempts to account for it from phy-
(ical confiderations, viz. that the trees being ftrongelt at the
root end : BufFon's longed pieces were broke in the weakeft
part, which however does not appear quite certain, as we
cannot tell from which end his (hortelt pieces were cut ;

he alfo thinks, that the curvature being grcatelt in the

longer pieces, may alfo be a caufe of the deficiency above
alluded to. We are not difpofed to deny that thefe may
both have an influence; but it certainly appears to us, that

inftead of looking for a phyfical explanation, what we
have before remarked with regard to the defleftion is quite

fufficient to account for the anomaly on pure mathematical

principles. We have feen, that if W be the computed
weight, independent of defleftion, the abfolute weight will

be W cof. D, D being the angle of defleftion ; and as

this deflection, both from theory and practice, is found to

increafe as the fquare of the length ; it follows, that when
the length is quadrupled, the depth of defleftion will be
fixteen times greater ; that is, the fine of the angle of de-

flection will be fixteen times more in one cafe than in the

other, while the radius will be only four times longer ; and

therefore, the angle is in one cafe about four times what it

is in the other, (fuppofing in a rough way the angle to

vary as the fine). Confequently, if W x cof. D is the

weight which breaks the Shorter beam, 5 W x cof. 4 D
ought to be that which breaks the longer one ; and this

we prefume will nearly, if not entirely, account for the de-

creafe of (Irength in BufFon's experiments. We cannot

perceive but that this reafoning is perfectly legitimate, yet

we are aflomfhed that it (hould not have occurred to fo

keen a mathematician as the one to whom we have alluded,

or to fome one of the writers on this fubjedt, and on this

account we offer it with fome hefitation.

The following table contains the refult of BufFon's ex-

periments, which are by far the molt valuable of any that

have yet been made, both on account of the number of

them, andthefizeof the beams that were employed. The
dimenfions are given in metres, and the weights in kilo-

grams, as reduced by M. Girard, except that we have not

always retained the fame number of decimals ; thefe may be

reduced to Englifh meafure by obferving, that 1 metre

= 3.281 Englifh feet, and 1 kilogram = 2.20652 lbs.

avoirdupois.

Tabli.
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TABLE of Buffon's Experiments on the Strength of Square Oak-beams, fupported at both Endti.

1 <

IS.
of ih<

Square.

Lcnctli

of

Weight
of

Weigh,

which it

bor,

it broke

Deflection

in i'», rt-

Time fri'iu

the lirll

Kraft ure to

Dell

ie inftant

Lengthening
01 (breeching of

the Fibres to

Mian
flreu hinr; of

?? the Piece. tin- 1 the l-'raiSurc the final

Rupture.

of Rupture. ' Metre in

Length.
the Fibres.

Metrei. Metres, Kilog. Kilog. Metres. Hours. Metres. Metres. Metres.
I ' 2.2732 29-34 2616 0.0946 O.2OI3 0.1 217 O.OO5
2 2.2732 27-39 25S0 0. 1217 O.1527 0.1758 O.OII

3 2.5979 33-26 2250 O.IOI3 0. 1041 0.2164 O.OI3

4 2-5979 30.81 2201 O.I262 0.0902 0.2976 O.O26

5
0. 1082 <

2.9227 37.66 2005 O.I307 O.0972 0.2029 O.OO9

6 2.9227 34-72 '932 O.I488 O.0833 0.2435 O.OI3

7 3-2473 41.08 '773 O.I578 0. 1 04

1

0.1758 0.005
8 3-2773 40.10 1760 O.I758 0. 1041 0.1758 O.OO4

9 3.8969 48.91 1491 O.1894 0. 1 894 O.OO4
IO . 3.8969 47-93 1430 O.1894 0. 2 I 64 O.006

it r 2.2732 45-97 5759 O.0676 O.4027 O.O968 O.OO3
12 2.2732 43-33 55'5 O.0676 O.3819

'3 2-5979 50.87 4842 O.O72I O.2777 0-I353 O.OO5

'4 2-5979 49.89 4732 O.O789 O.2708 O.I239 O.O04

>5 2.9227 57-7i 4108 O.oSl I O.I944 O.1623 O.O06
/

16 2.9227 56.74 4072 O.0878 O.I944 O.I443 O.O04
17 2.9227 56.25 4010 O.O946 O.1805 °-!353 O.OO4
18 3-2473 64.56 3534 O.0856 O.1458 0.2029 O.007

'9 3-2473 63-59 3448 O.O946 O.I388 0.1825 0.006
20 3-2473 62.85 3472 O.IO82 O.I944 0.2321 O.OIO

21 3.8969 76.30 2959 O.I488 O.2083 °-35'7 0.016 0.0074452
22 3.8969 75-32 2983 O.I556
2 3 o-'353< 4.5464 87.06 2641 O.2164 0.2706 0.007

24 4.5464 86.08 2543 O.223I O.I250 o-35'7 O.OII

25 5- '959 102.23 2164 0.2I86 0.1 180 0.4328 0.013

26 5-'959 100.27 2091 O.2209 0. 1041 0.4906 0.017

27 5-8453 113.48 '834 O.2164 0.0763 0.4599 0.012
28 5-8453 112.99 1499 O.2209 0.0694 0.4058 0.009

29 6.4946 129.64 1 60

1

O.2389 0.0694 o-4373 0.009

30 ^.4946 126.68 '553 O.2706 0.0555 Q-5547 0.014

31 7.1440 '37-45 H55 °-3°43 0.1250 0.5141 O.OIO

32 7-7939 151.63 1076 0.2976 0. 1 1 1

1

0.4058 0.005

33 7-7939 1 50. 1

6

1039 0.3652 0.1 041 0.4328 0.006

34 9.0928 178.04 8S0 0.4870 0. 1 1 80 0.6768 O.OII

35 I 9.0928 166.09 885 0.5952 0.1180 0.7576 0.013

36 f 2.2732 62.8551 9416
37 2.2732 58-9373 9122
38 0.1624

{ 2-5979 72.8827 7679 0.063

'

0.7568 o.i 353 0.005

39 2-59/9 71.4152 7508 0.0653 0.6804 0.1 127 O.OII

40 I 2.9227 81.1982 6579 0.0676 0.4999 0.1398 0.013 —

L
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Table — continued.

Weight
which it

Tine from Li 'i>' QIDg
to o

Is,
Side of the

Length

of

Weight
of

Deflefl'um

before

the firft

Fiac'ttire to

DefiVcTtion

at the inftant

or ftretchine of

the Fibres 10

Mean
ftretchiog of

2 PI
Square.

the Piece. the Piece.
In re before

it broke.
the Fracture. the final of Itupture. B Metre in the Fibres.

» X Rupture. Length.

Metres. Metres. Kilog. Kilog. Metres Hours. Metres. Metres. Metres.

4 1

f
2.9227 80.4644 6285 O.0766 0-354' 0-I353 O 026

42 3- 2473 91.9594 5612 O.081

1

0.3194 O.2164 O.O08

43 O.1624 ( 3H73 90.991

1

5392 O.0946 o-3°55 O.1623 O.OO4

44 3.8969 109.5689 4500 O.1082 0.2152 O.1894 O.OO4

45 I. 3 8969 I08.IOI2 4402 0.1 107 0. 2 2 2 2 O.I578 O.OO3

46
*

4.5464 124.7322 3644 O. I 2 I 7 0.1736 O.2706 O.OO7

47 4.5464 124.2431 3668 0.1 107 0.1527 O.3066 O.OO9

48 5- '959 143.8087 3057 O.II88 0.1388 O.2164 O.OO3

49
0.16241

5-'959 '43-3'97 3167 O.I578 0.1319 O.2706 O.OO5

jo 5- 8453 '63-3747 2751 0.2006 0. 1 1 1

1

O.5952 0.020

5' 5-8453 161.9073 2690 O.2299 0.0972 O.2706 O.OO4

52 6.4946 184.4080 2457 O.257O 0.0833 O.560O O.OJ4

53 . 6.4946 183.4297 2384 O.2389 0.0763 O.3788 O.O06

54 f 2.5979 99.78 12791 O.O743 0.8749 O.I082 0.003

55 2.5979 99.78 12693 O.O676 o-9235 O.IOI3 O.OO3

56 2.9226 1 1 1.03 II 152 O.0836 0.6943 O.I488 O.OO5

51 2.9226 110.05 10712 O.O789 0.6735 O.I398 O.OO4

58 3- 2473 124.24 96 1

1

O.C689 0.5068 o-35'9 O.O23

59 3-2473 123.25 9440 0.08ll 05277 0.2435 O.OII

60 3.8969 147.72 8217 O.O789 0-4374 0.2029 0.005
61 o.i894( 3.8969 '47-23 7606 O.O9OO 0.4166 0. 1 894 O.OO4 O.OO744J2
62 4.5464 '73-64 6652 0.1 127 0.3816 0.1961 O.OO3

63 4.5464 171.69 6285 O.IOI3 0-3333 0.2186 O.OO4

64 5-'959 198.59 5429 O.I307 0.2847 0.2706 O.OO5

65 5- '959 197.12 533' O.I42O 0.2500 0.3088 0.007

66 5- 8453 222.07 4622 O.I488 0.1875 0.3246 0.006

67 5-845.? 222.07 4597 01578 0.1527 0.2570 O.OO3

68 6.4946 247.01 4182 0.2I 19 0.1041 0.3403 O.OO5

69 \. 6.4946 247.50 39'J O.2299 0.0902 0.3246 O.OO4

70
/

3-H73 161.90 13598 O.081 I 0. 1 805 0.1555 O.OO4

7i 3-2473 161 90 13049 O.0608 0.2360 0.1 194 O.002

72 3.8968 194.19 11 190 O.081I 0.6249 0.1660 O.OO3

73 38968 '93-45 10750 O.O789 05763 0.1803 O.OO4

74 4.5464 2/5.49 9807 O.IO36 4582 0.2299 O.OO5

75
0.21651

4.5464 224.51 9538 O.0856 0.4304 c.2164 O.OO4

76 5- '959 256.80 8217 O.I398 0.3263 0.2706 O.OO5

77 5- '959 256.31 7801 0. 1 1

3

0-3472 0.2016 O.OO3

78 5-8453 290.55 6603 0.1217 0.2222 0.2751 O 0'. 4
79 5-84J3 290.06 6309 0.1 104 0.2083 0.2096 O.OC2

80 6.4946 323 79 5759 0.1758 0.1666 0.2976 O.CO4
81

>

6.4946 322.83 5967 0.1623 0.1944 0.2605 0.O02

It



NfKKNUTH OF MATERIALS.
It remains now tor us to offer a few obfcrvations with re-

gard to the relation between t Ik- ftrength of direct cohefion,

and the ftrength of beams fuhmi'ted to tranfverfe (trains ;

but, unfortunately. Wl have very little on which to reft any
theory in this relpeft. We know oi no experiments that

have yet been made with a view to this determination, ex-

cept thofe to which we have above referred, as being at

prefent in progrefs at the Royal Military Academy, and
thefe are not y t hillicientiy f< rward to enable us to offer

any decided tin I \ .

According to Galileo's theory, iff denote the ftrength

of direct cohefion, that is, the number of pounds neceffary

to break a bar of one inch fquare; a the area, in inches, of
the fection of fradture ; d the depth of its centre of gravity

from the edge about which the beam is fuppofed to turn ;

and /the length, alio in inches ; and W the required weight;
then

1 . II'hm tbc beam is fixed with one end in a wall,

_ fadW _
/

.

2. IVben the beam is fupported at both ends, then

W = ±f-—
.

3. When the beam is fixed at both ends,

W _ »/£rf

The weight in both the latter cafes being fuppofed to

reft on the middle of the beam, and in the firft at its end.

When the weight ads at any other part' of the beam, the

ftrefs varies dire£tly as the redangle of the two parts, or
the ftrength is inverfely a* the fame.

According to Leibnitz's theory, if a is the area, / the

length in inches, and f the ftrength of dircft cohefion in

pounds, on a fquare inch, as before ; alfo D the depth of
the feftion of fracture, .i the diftancc of its centre of ofcil-

lation, and d that of its centre of gravity from the point

about which the beam turns ; then,

I. When the beam is fi\ed at one end,

fa AdW =
/D

2 . When the beam is fupported at both ends,

_ 4fa± d

ID '

3. When the beam is fixed at both ends.

W = 8fa A d—
7d~ '

From thefe general theorems it is ufual to draw a variety

of corollaries as to the ftrength of beams of different forms,

and in different pofitions. Thus, from the former, it ap-

pears that a triangular beam, fixed with one end in a wall,

with its edge downwards, or lupported at its two ends, with

its bafe downwards, has double the ftrength of an equal

beam laid the contrary way, i. e. with its bafe down in the

firft cafe, and upwards in the fecond ; and Leibnitz's for-

mula makes the ftrength three times as much ; whereas ex-

periment proves that the beam is weaker in both thefe cafes,

where, according to their theory, it Ihould be fo much
Wronger.

Similar erroneous conclufions are alfo drawn from thefe

theorems, with regard to hollow cylinders, not bored

through the axis, but on one fide of it ; the ftrength, ac-

cording to the above, being grcatetl when the beam is made
to turn ?.bout the thinncft part: but here, again, cxperi-

fhews it to be weakelt in that polition.

With regard to the hollow cylinder bored through its

axis, the above theorems, though they are Hill inaccurate

with regard to the pr< portion between the direct cohefion

and the tranfverfe (train, are not much out in refpedt to the

proportional ftrength, according to the fize of the bore,

and the tlucknefs of the fides: in faft, both fets of theo-

rems give the fame refults, with regard to the propor-

tional ftrengthSj as depending upon the lengths, depths,

breadths, &c. of the beams, while thefe remain of the fame
form, and reft in the fame polition ; it is in the comparifon

of different formed beams with each other, or different

pofitions of the fame beam, where the defect is the molt
obvious ; and particularly with regard to all beams, as de-

pending upon the ftrength of direct cohefion. On this ac-

count, we (hall difpenfe with the corollaries and deductions

above referred to, as being more likely to miflead than to
inltruct the engineer, although we thought it right to men-
tion them ; and if we cannot fupply them with well efta-

blilhed rules and formula, we will at lead endeavour to

point out how fuch may be obtained.

We have already ftated tti3t the beam, inftead of turning

about the line CD {fig- 1.), as fuppofed by Galileo and
Leibnitz, really turns about a line within the area of frac-

ture, as (hewn by the ledtion, fig. 5 ; u/z. inftead of turn-

ing about the lower point C, the oeam will turn about fome
other line, reprefented in the figure by n, the fituation of
which is unknown, but whofe pofition is abfolutely neceffary

to be determined, in order to eftablilh a correct theory of
the ftrength of beams. According to Du Hamel's experi-

ments on willow, it is at about one-third the depth from A ;

and thofe that we have made, make it about the fame for

fir : and though there may be fome difference in this refpeft,

in woods of different kinds, it is probably not far from that

point in any.

Now all the fibres between n and A are thofe only which

arc in a Itate of tendon ; the others between n and C being

in a ftate of compreflion ; w^iile the fibres in the line, of

which the fettion is n, will be neither compreffed nor

ftretched ; on which account this is commonly called the

neutral line, or neutral axis. Hence we fee, that in the

theories of Galileo and Leibnitz, the ftrength of beams, as

deduced from the ftrength of direft cohefion, mult far ex-

ceed the real ftrength, not more than one-third of the fibres,

which they fuppofe, being employed to refilt the fracture

at lealt by tenlion ; alfo the centre of tenfion being at only

one-third of the dillance they have affumed, thefe combined

would make the real ftrength only one-ninth of the com-

puted ftrength. But as we may fuppofe that exactly one-

half of the entire force is employed in producing the com-
preflion, that is, that the beam turns about that point where

the refiltance to compreflion is equal to that of tenfion, this

reduces it to 4^ times ; that is, the computed llrength is

about if\ times greater than it would be, if the neutral line

were, a; we have f ippofed, at one-third ot the depth from

the upper furtace of the beam.

This defect is common to bo'h thefe authors, after con-

ceding to each his own particular law of tenlion ; that is to

fay, to Galileo, that every fibre afts with the fame energy ;

and to Leibnitz, that the tenfion is as the force. But one

or both of thefe fuppofitions mult be erroneous ; and we
mult fay, that, independent of experiments, we ihould cer-

tainly have been inclined to adopt the latter ; but we are con-

vinced, from a great multiplicity of refults, that Galileo is

much nearer, if not exactly conformable to the actual

8 operation.
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operation. However difficult it, therefore, may be to ac-

count for this equality in the force of tenfion on phyfical

principles, we muit adopt it as a fac\ deduced from experi-

ment, and leave to the philoiopher the explanation of its

exittcnce.

Our limits will not admit of reporting here the nature of

the experiments, nor the calculations founded upon them,

which led to this determination ; but \ve hope foon to fee

them laid before the public in another form. We can only

give here the refult, which, as far as it is at prefent afcer-

tained, is as follows :

The centre of tenfion and centre of compreffion are nearly or

exactly coincident with the centre of gravity ; and the neutral

line, whatever may be the figure of the feSion, is fo pofiied,

that the rectangle of the area of tenfion into the diftance of its

centre of gravity from the faid line, is to the rectangle of the

area of compreffion into the diftance of its centre of gravity

as I to 3.

From which theorem, the neutral line for any formed

beam may be determined, and the abfolute ftrength may
then be found as follows, viz. : Let d denote the diltance

of the centre of tenfion from the neutral line, a the area of

tenfion, and / the length of the beam, all in inches ; D the

angle of defle&ion, and / the ftrength of direft cohefion

on a fquare inch ; then, without confidering the increafed

length of lever,

I . When the beam is fixed at one end,

w
I . cof. D'

in which cafes, particularly in long beams, it becomes an
important quantity, and mult not be omitted ; and in all

cafes where it is required, it mull be drawn from fome
prior experiment on the fame kind of wood, by means of
the following theorem, viz.

Let /, d, and D, reprcfent the length, depth, and de-
flection of any beam ; and /' and d' the length and depth
of any other beam, whole defleftion D' is required ; then,

rd>

See the feveral works referred to in the beginning of the

article, by Bernoulli, Euler, Lagrange, &c.
We fhall now illultrate thefe theorems by a few examples.

Example I.—The ftrength of direft cohefion on a fquare

inch of tir being 13,000 lbs., required the weight neceffary

to break a reftangular bar 30 inches long, 2 inches deep,

and 1 inch iii breadth ; when fixed at one end in a wall,

and the weight acting at the other ; the deflection, com-
puted from other experiments, having been found to be

5 inches.

Firfl, to find the neutral line : here, fince the fedtion is a

redtangle, the centres of tenfion and compreffion are each
on the centres of their refpective areas ; therefore, call the

depth of tenfion x, the depth of compreffion will be 2 — x,

which alfo denote thefe areas ; and we muit have, there,

fore,

*'
. (2-*)'

2. When the beam is fupported at both ends.

W = ifad
X cof. D.

3. When the beam is fixed at both ends,

12fadW = — x cof. D.

And when the beam is fixed at one end at any angle,

formula (1) will flill apply; only increafing or decreasing

the angle of deflection by the quantity of the firll angle

of inclination, according as that inclination is downwards or

upwards.

And when the beam is fupported, or fixed, at both ends,

and either refting obliquely, or afted upon by an oblique

force ; the two latter formula: become,

4. For the beam fupported at each end,

W Sfad cof.D

~T~ X
cof. I"

5. For the beam fixed at each end,

W = 1 2 fa d cof. D
/ cof. I

Where I denotes the angle which the direction of the

force makes with the direftion of the beam.

Note 1. It fhould be obferved that the preceding theorem,

for determining the neutral line, is principally drawn from

experiments on fir-beams. A different ratio than I : 3
may be neceffary in other kinds of wood ; but at prefent

that ratio has not been found.

Note 2. The defledtion D, as we have before obferved,

is not a neceffary datum in eftimating the ftrength of timber,

for any practical purpofes of building, &c. : it is merely in-

troduced in order to reconcile theory with the refult of

experiments made upon the abfolute and ultimate ftrength ;

2 2
5 »

or 3 x' = 4- 4* + * '; or ,v
l; + 2X = !

Whence X = — I + a/3 = .732 = a;

alfo
73 2

2
.366 = d;

tan. of defledtion = . S_ _ _L -. .16666666.
6

Whence the angle D = 9 34', and its cofine = .9860 ;

therefore, by formula 1,

2fa d 2 x 13000 x .732 x .366W =
/.cof.D 30 x .986

= 23 5 lbs.

Example 2.—Required the weight that would break the

fame beam when fupported at each end, rejecting the de-

flection, which is very inconfiderable.

B.y formula 2,

Sfad 8 x 13000 x .732 x .366 .„W = -i-r— = - ————2— = 92 8 lbs.
/ 30

Example 3.—Required the weight that would break the

fame beam fixed at each end.

Rejecting the deflection, we have from formula 3,

W \zfad 12 x 13000X .732 x .566=

—

i = ?. —L2 i— = 1402
/ 3°

492 lb=.

Note.—We have here affumed 13000 for the force of di-

rect cohefion ; this, however, rather exceeds the greateft

ftrength of fir, which varies from 10000 to about 13000 lbs.

Example 4.—Afluming the diredt cohefion at 13000, and

the fpecific gravity of fir 720 ; how long muft a beam be

that is two inches deep, and one inch broad, which, fixed

with one end in a wall, will juft break with its own weight ?

Let * be the required length of the beam, in inches ; its

weight
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2 X X 720 OO .v C x
,

weight will be ^— ounce?, or
Q
= T^ pounds ;

b 1728 17-0 9"

and this weight will have the fame effect as if it acted all at

one point in the centre of the beam, or at the diltance | .v.

Hence, by fubftituting ^ for W in formula I, we have

$x _ 2 x 13000 x .732 x .366

96
~

i*

orcx' = 192 x 2 x 13000 x -732 x .366= 133728-

Whence e = a / —-— inches, or 47 feet. In this

cale, the angle of deflection is not introduced.

When the deflection is confidercd, as it mould be in this

cafe, we find it to be from the data of example 1, and the

theorem for the deflection, as 30' : J :: $*'
3600

Whence the cofine = . / (1 — : ); and the above

V V 1S00W

equation becomes

5 a- _ 2 x 130C0 x

96^
73" * -366 .

\ ^ 1800'^

which produces a cubic equation, whence the value of x may
be determined.

It remains now to add a few particulars relative to the

tranfverfe ltrenglh of itones and metals, but our information

on this head is limited ; very few experiments having yet

been attempted, except thofe of Mr. Banks on bars of caft-

iron, and a few made by Dr. Robifon on fmall pieces of

marble.

Mr. Banks has, at various times, made many experiments

tie real and comparative (trength of oak, fir, and iron.

He found that the worft or weakelt piece of dry heart of

oak, 1 inch fquare and 1 foot long, bore 660 lbs., though

it wa« much bent, and 2 lbs. more broke it. The Itrongelt

piece he tried of the fame dimenlions broke with 974.1^. ;

the wont piece of deal bore 460 lbs. ; but broke with a

little more.

With refpect to cait-iron, he concludes that a bar of the

weakell kind, an inch fquare and a foot long, would break

with 2 190 lbs.

The following are fome of the experiments he mentions.

See Banks on Power of Machines.

Experiment 1.—Two bars of call-iron, r inch fquare and

3 feet long, were placed upon a horizontal bar, fo as to

meet in a cap at the top, from which was fufpended a fcale :

thefe bars made each an angle of 45- with the bafe-plate,

and, of confequence, formed an angle of 90 at the top :

from this cap was fufpended a weight of 7 tons, which was

left for 16 hours, when the bars were a little bent, but very

little.

Experiment 2.—Two bars, cf the fame length and thick-

nets, wire placed in a limilar manner, making an angle of 2 2^a

with the bafe-plate : thefe bore four tons upon the fcale ; a

little more weight broke one of them, which was obferved

to be a little crooked when firlt put up. In this cafe, the

preirurtv Would be as the fii/e.- cf the angles of elevation,

m's. an 3826 to 7c 7 1 ; and as 3826 : 7071 :: 4 tons : 7.6

tons : that if, if the fecond bars broke with 4 tons, the firlt

ought to have taken 7.6 tons to break them ; and it if

likely that would, if tried, have been llie cale.

Experiment 3.—Another bar was placed horizontally upon
two fupporters, exactly three feet dillant, which bore

6cwt. 3qrs., or 675 lbs., but broke when a little more was
added.

Experiment 4 The fame experiment repeated, with the

fame rcfult.

Experiment 5.—The bearings were 2 feet 6 inches apart

;

the bar broke with 9 cwt. Three more experiments were

tried at 3 feet ; the average refult was 6 cwt. 2 qrs. 7.; lbs.

Experiments tried at Colebrole-Dale, on curved Bart of Cqfl-
Iron.

1

.

Rib 29 feet 3 inches fpan, a fegment of a circle

3 feet high in the centre; it fupported 99 cwt. 1 qr. 14 lbs.

;

it funk in the middle 3 J inches, and rofe again three-fourths

when the weights were removed : the fame rib was after-

wards tried without abutments, and broke with 55 cwt.
o qr. 14 lbs.

2. Rib 29 feet 3 inches fpan, a fegment of a circle 3 feet

high in the centre ; it iupported 100 cwt. I qr. 14 lbs., and
funk 1

,

3
F in the middle. The fame rib was afterwards

tried without abutments, and broke with 64 cwt. 1 qr. 14 lbs.

The thicknefs of thefe ribs is not fpecified ; but the experi-

ments prove that each rib exerted little more than half the

llrength when the abutments were removed.

Mr. Banks made fome experiments on the Strength of caft-

iron, at Mefl'rs. Aydon and Elwell's foundery, Wakefield.

The iron came from their furnace at Shelf, near Bradford,

and was call from the air-furnace ; the bars I inch fquare,

and the props exactly 3 feet diftant ; one yard in length

weighed exactly 9 lbs., or one was about half an ounce lefs,

the other a very little more ; they all bent about an inch be-

fore they broke.

1

.

The firlt bar broke with - - 963 lbs.

2. The lecond bar with - - 958

3. The third bar witli - - 994
4. A bar made from the cupola - 864
5. A bar equally thick .in the middle, but the"l

ends formed into a parabolic form, and > 874
weighing 6 lbs. 30Z. -J

The fame gentleman made many other experiments, and
concludes, from the whole, that caft-iron is from 33- to 4^
times ftronger than oak of the fame dimenfions ; and from

5 to 6i times ftronger than deal.

We (hall only obferve here, that Mr. Banks's pieces of
oak exceed very confiderably the fpecimens that we have

had an opportunity of trying, while his fir falls fomewhat
fhort of ours.

It was our intention, in conclufion, to have added a few
example* illuftrative of the feveral rules and principles laid

down in the preceding pages ; and alfo inveltigations rela-

tive to the form of beams pofleffing equal ltrength through-
out, or beams of equal reliftance ; but as this article has

already exceeded the ufual limits, we can merely ftate the

refults, and muft leave the inveftigation to the reader ; or
we may refer him to Gregory's Treat ife of Mechanics,
where all thefe fubjects arc invelligated at length.

As the llrels upon any beam iubmitted to a tranfverfe

llrain is directly as the length, and the (Irength directly at

the breadth into the fquare of the depth ; it follows, if the

lections are fo proportioned to the lengths, that the breadth

1 into

1
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into the fquare of the depth is always as the length or dif-

tance from the point where the weight ads ; that every part

of the beam will be equally ftrong, in which cafe it is faid

to be a beam of equal refiftance : hence, when a beam is

fixed with one end in a wall,

i . If the breadth is the fame throughout, the lengths mult

be as the fquare of the depths ; and confequently the vertical

fides of the beam will be parabolas.

2. If the depth is the fame throughout, the breadths mud
be as the lengths, and the upper and lower fides of the beam
will be triangles.

3. If the feveral feftions be circles, the cubes of their

diameters (which is equivalent to the breadth into the fquare

of the depth) muft be as the lengths ; and the curve will

be the cubic parabola.

4. The Itrongelt beam that can be cut out of any cylin-

drical beam or tree, is that in which the breadth into the

fquare of the depth is a maximum ; which will be the cafe

when the fquares of breadth and depth, and the fquare ef

the cylinder's diameter, are to each other as the numbers 1,

2, and 3.

As to our fourth head, relative to the wrenching or twift-

ing of a body, very little that is fatisfaftory can be advanced ;

according to Mr. Banks, a caft-iron bar an inch fquare, and

fixed at one end, will break by the twilt when 631 pounds

are fufpended by a wheel of two feet diameter, and made to

aft upon it ; though fome have required more than 1000 lbs.

in fimilar fituations, to break them by the twift. The
ftrength to refift the twilling flrain is as the cube of like

lateral dimenfions.

STRENGTHENERS, Corroborants; fuch medi-

cines as add to the bulk and firmnefs of the folids.

Strengtheners differ from cordials, as a bandage does from

a flem-brulh ; the latter are fuch as facilitate and drive on

the vital aftions ; but the former, fuch as confirm the (la-

mina, and maintain the folids in fuch a condition, as to ex-

ert themfelves into aftion on all proper occafions, with the

greateft force and vigour.

The continual wafte which conftant motion makes in the

conftitution, were it not for frequent and proper fupplies,

would foon wear the body quite out. The attritions and

abrafions of the circulating fluids would quickly carry

away the canals in which they circulate, were not iomewhat
furnifhed in their compofition, which is fuited to fall into,

adhere with, and recruit, that which is warned off. And
thofe particles mull be much more difpofed fo to do, whofe

adhefions are greateft, when once they come into contaft ;

fuch are thofe of bodies we call glutinous, and which eafily

form themfelves into jellies, and fuch-Iike confiftencies ; for

the parts of fuch bodies are very light, by the oyer-pro-

portion of their furfaces to their folidities, by which their

motions are both more languid when in circulation ; and,

when they ftop, their cohefions will be much the Wronger,

with whatfoever they happen to fall into contaft. See

Nutrition.
Medicines of this tribe are therefore of great fervice in

heftics, where the fwift motion of a thin, (harp blood,

wears away the fubftance of the body, inftead of nourifh-

ing it ; for they not only retard the inordinate motion, but

give fuch a weight and confiftence to the juices, aa fits them
alfo for nourifhment. There are likewife other caufes

which may weaken the folids, by admitting or occafioning

them to relax too much.
Whatfoever, therefore, afts as a ftimulus, and crifps and

corrugates the fibres into a more compafted tone, which
moft auftere and pointed bodies do, will remove fuch weak-
nef», and increafe ftrength ; and as too much moifture may

alfo contribute to fuch a relaxation, what has no other qua-

lity but that of abforbing, and drying up fuch fupcrfluow"

humidities, may deferve, though accidentally, to come under
this denomination.

An artificial method of procuring a powerful, fafe, and
innocent llrengthener is the following. Put half a pound of
fine Peruvian bark, reduced to a fubtile powder, into a long

or tall glafs body, and pour upon it two quarts of fpirit of

wine; (hake them well together, and fet them in a fand-

heat two or three days, or till the fpirit of wine is of a fine

purple colour ; pour off this tinfture, and prefs the fseces

very llrongly, to get it all away ; then return the powder
into the fame veffel, and pour upon it two quarts of ftrong

white wine ; fet this in fanrt for two or three days, then pour
off this tinfture ; mix it with the former, and putting the

whole into a glafs body, diitil off a great part of the fpirit

of wine ; then put the remainder into a glazed earthen pan,

and evaporate it to the form of an extraft, adding, toward
the end, three ounces of fyrup of orange-peel.

This is the invention of Cliaras, and feems the bed pre-

paration of bark known. Befide all the common cafe3 in.

whjch the bark is given, this preparation may be tried in

other weakening diftempers as well as intermitting fevers,

as the inconveniencies attending the taking-of the bark ia

fubftance are obviated by this preparation, which is equally

powerful and innocent. It may be aromatized at pleafure

with any of the ell'ential oils. Shaw's Leftures, p. 232.

STRENGTHENING Pills. See Pill.

Strengthening Banks 0/ Sea-Shores, in Rural Economy,
the fecuring of them againll the force, power, and effefts

of floods and high tides. This fort of protection is much
wanted in many fituations and fea-coaft diftrifts in different

parts of the kingdom, and is capable of being performed

in various ways in different circumftances and cafes. Sec

SEA-Wall, and Embankment.
STRENITZ, in Geography, a town of Bohemia, in the

circle of Boleflau ; 3 miles W. of Jung Buntzel.— Alfo, a

town of Bohemia, in the circle of Chrudira ; 6 miles N.E.
of Politzka.

STRENUA, in Mythology, a goddefs among the Ro.
mans, of an oppofite character to the goddefs of " Sloth,"

who, according to St. Auguftine, made men to over-aft, and
who had a temple at Rome. The goddefs of (loth was
named Marcia, and Strenua and Ageronia infpired their

votaries with vigilance and courage. The chapel of Strenua

was fituated, ai Varro informs us, near the Via facra,

STREPITOSUS, the name of a diftemper common to

the inhabitants of fome parts of the Alps, in which the

face, neck, and arms, are fo diilended with flatulencies, as

to make a noife, when llruck, like a dry bladder half dil-

tended with wind.

STREPSICEROS, in Zoology. See Ovis.
STREPTACHNE, in Botany, from rewV, fwi/led, or

Jhiral, and a^»n, the pointed fummit of the glume, which in-

fenfibly becomes the awn, without any intermediate joint.—

.

Brown Prodr. Nov. Holl. v. 1. 174.—Clafs and order,

Triandria Digynia. Nat. Ord. Gramina.
Eff. Ch. Calyx fingle-fluwered, of two lax awnlefs valves.

Floret (talked ; outer glume involute and cylindrical, with

a terminal fimple awn, twifled below, without any joint

:

inner glume awnlefs, enclofed in the outer. Stigmas

feathery.

1. S.Jlipoides.—Gathered by fir Jofeph Banks, in the

tropical part of New Holland. A grafs with the afpeft of

an Arijlida or Stipa, differing from the latter genus in the

want of an articuktion between the awn and its glumf,

Brtwn.
STREP.
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STREPTIUM, from ,-

s
--:v, to twi/l, on account of the

very fingulur fpiral tube ot the corolla.—Dryander in Roxb.
Coromand. v. 2. 25. (Tortula; Willd. Sp. PI. v. 3. 359.
Ait. Hort. Kew. v. 4. 38.)—Clafs and order, Didynamia

Angufttrnaa. Nat. Ord. Perfonatdt, Linn. Viticcs, Jul!'.

Gen. Vcrbenaccx, Juil. in Ann. du Muf. v. 7. 63. Brown.
Gen. Ch. Cal. perianth inferior, of one leaf, oblong,

(welling, with frre ingles, five intermediate furrows, and

five marginal tcclh, permanent, enveloping the fruit. Cor.

of one petal ; tube cylindrical, rather longer than the calyx,

(lightly curved, ipirally twilled in the upper part ; limb in

live equal, obovate, Ipreading fegments. Slam. Filaments

four, inferted into the upper part of the tube, two ni them
longer than the others ; anthers converging, roundifli, two-
lobed. Pijl. Gernien luperior, four-lobed ; llyle cylindn-

thc length of the ftamens ; fligma large, of two lipa ;

the upper very (hort ; lower elongated, fpatulate, recurved.

Prric. Berry dry, enveloped in the coriaceous calyx, of two
lobes, each feparable into two part*. Seeds folitary in each

part, vertical, oblong, acute, armed at the outfide with pro-

minent, iharp tuben

E(T. Ch. Calyx with five teeth. Corolla regular, with

a fpiral tube. Berry dry, with four muricated feeds.

I. S. afptrum. Rough Streptium. Obeera of the Te-
lingas. Roxb. Coromand. t. 146. (Tortula afpera ; Willd.

n. 1. Ait. n. 1.)—Native of the Ealt Indies. Found by
Dr. Roxburgh, only in the vicinity of Saniulcottah, on the

terraces of old walls of pagodas, flowering during the wet
and cold feafon8. This plant is not put to any ufe. While
young it is not inelegant, though refcmbling Verbena lappu-

lacea. The root is perennial. Stem rather fhrubbv, peren-

nial, with rough, fquare, leafy, oppofite branches, from two
to four feet high. Leaves oppofite, (talked, heart-lhaped,

ferrated, one and a half or two inches long, clothed with

hooked bnitles. Flowers white, in very long, Ample, ter-

minal, minutely brafteated, fpihes, the firlt From the fork of

the branches. Fruit the fize of a pea, drooping, clothed

with the rough brown calyx.

There being a very well-eitablifhed gcr.us of modes long
ago named ToRTULA, lee that article, we cannot account

for Willdenow's name for the prefent genus being preferred

in Hort. Kew. to that already publifhed by Mr. Dryander
himfelf.

STREPTOPUS, from r ?i-'- , tooi/led, and™*, afoot;
becaufe of a peculiar twift about the middle of each flower-

ftalk.—Michaux Boreali-Atner. v. I. 2CO. Purfh 233.

—

Gals and order, Hexandria Monogynia. Nat. Ord. Sar-

mentaccx, Linn. Afparagi, JuiT.

Gen. Ch. Cal. none. Cor. inferior, foinewhat bell-fhaped,

ftnooth, of fix lanceolate acute petals, reflexed at the point.

Nectary a furrow along the middle of each petal. Stam.

Filaments fix, awl-lhaped, much (horter than the corolla,

inferted into the bale of each petal ; anthers oblong, pointed,

erect. Pi/1. Germen fuperior, globofe ; llyle longer than

the ftamens, flightly triangular, erect ; ltigmas three, very

(hort, obtufe. Peric. Berry nearly globofe, fmooth, with

a thin fkin, of three cell-. Seeds feveral, though but few
are perfected, nearly ovate, with a naked fear.

Ell. Ch. Corolla inferior, of fix petals, fomewhat bell-

fhaped. Nectary a furrow in each petal. Stigmas very

(hort. Berry globofe, fmooth, membranous, of three cells.

Seeds few, naked at the fear.

Obf. This genus, more allied to Convallaria than to

Uvularia, is diltinguifhed from the former by its polype-

talous corolla, with nectariferous furrows ; from the latter

by having a berry, not a capfule, and the want of an ap-

pendage, or tunic, to the fear of each feed.

Vol. XXXIV.

1. S. amplexifoltus. Heart-fliaped Streptopus. Redout 1

I. iliac, t. 259. (S. diftortut; Michaux d. 1. Purfli n. r»

Uvularia amplexifolia ; Linn. Sp. PI. 4.36. Willd. Sp. PI.

v. 2. 93. Ait. Hort. Kew. v. 2. 246. Waldlt. et Kitaib.

Hung. v. 2. 182. t. 167. Polyoonatum ramofum; (Jer.

Em. 904. -Laurus alexandrina ; Matth. Valgr. 556, bad.)

—Smooth. Leaves heart-fliaped, clafping the Item, entire

and fmooth-cd^ed. Anthers with a Gmple point.—

N

of Bohemia, Hungary, Dauphiny, Switzerland, &c. as well

as in fhady mountainous woods from Canada to Pennfyl-

vania, flowering in May and June. The root is fibrous and
perennial. Stem erect, twelve or eighteen inches high, her-

baceous, branched, leafy. Leaves alternate, fcflile, pointed,

many-ribbed, two or three inches long, clafping the item
with their rounded heart-lhaped bafe

;
paler and rather glau-

cous beneath. Flowers penduli us, greeuifh-yellow, the fize

of our Lily of the valley, each on a folitary, axillary, un-
branched, (lender, Imoolh Jlali, not half fo long as the leaf,

with a complete convolution in the middle, not expreffed in

Matthiolus's cut. Berry orange-coloured, the fize of a
pea, with a thin rind.

We cannot but prefer the prefervation of the original

fpecific name, after the correct example of M. Rcdoute,
inftead of Michaux's new one which is not peculiarly appli-

cable to the prefent fpecics.

2. S. ro/eus. Rofe-coloured Streptopus. Michaux n. 2.

t. 18. Pur 111 n. 2.—Smooth and (lulling. Leaves oblong-
ovate, fomewhat clafping the Item, minutely fringed. An-
thers with double points.—On the high mountains of North
Carolina and Pennsylvania, as well as in Canada, flowering

from May to July. Michaux, Puijli.—The leaves are rather

longer than in the foregoing, lefs heart-fliaped, fringed

with minute ferraturcs. Flowers rofe-coloured. Anthers

(hort.

3. S. lanuginrfus. Downy Streptopus. Michaux n. 3.

Purfh n. 3.—" Somewhat hoary and woolly. Leaves feflile,

pointed, (lightly heart-fliaped. Flowcr-ftalks in pairs, on a

very (hort common llalk."—On high mountains, from Penn-
fylvania to Carolina, flowering in June. The leaves are

abrupt, with longer points than the two former. Flowers
thrice the fize of thole fpecies, yellowifh-green, refembling

an Uvularia. Berries red, fcarcely perfecting more than

one or two feedj.

Neither of thefe two latter fpecics have, as yet, found

their way into the gardens of Europe.

STRESO, GROS, in Geography, a town of the ifland of

Rugen
; 9 miles S.E. of Bergen.

STRETCH. When at fea they are going to hoill the

yard or hale the fhect, they fay, Stretch forward theJheets ;

meaning, that the part which the men are to hale by, fhould

be put into their hands, in order to their haling.

STRETCHER, in Sea Language, a fort of ilaff fixed

athwart the bottom of a boat, for the rower to place his

feet againlt, in order to communicate a greater effort to his

oar.

STRETCHING, in Navigation, is generally underltood

to imply the progreflion of a lliip under a great furface of

fail, when clole-hauled. The difference between this term

and /landing, confilts apparently in the quantity of fail,

which, in the latter, may be very moderate ; but in ftretch-

ing generally fignifies excefe : as, we (av/ the enemy at day-

break ftrctching to the fouthward, under a crowd of fail,

&c. Falcon-r.

STRETENSK, in Geography, a town of Ruffia, in the

government of Irkutfk; 52 miles I'.N.E. of Nertchinfk.

N. lat. 51° 22'. E. long. 1 18- 14'.

STRETH AM. See Strf.atkam.
Z z STRET-
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STRETTEBEN, a town of the duchy of Carinthiaj

6 miles E.S.E. of Preuburg.

STRETTO, Ital. in Mufic, to contract, fhorten, as in

a fugue, where, to carry on lome new (ubjeft ariiing out of

the original theme, the proporta, or firlt (ubjeft, may be

fhortened, provided enough is lelt to remind the hearer of

the whole.

STRETTON, Church, in Geography. See Church-
STRETTON1

.

STRETWARD, in our Old Writers, an officer whofe

bufir.efs it was to take care of the Itreets, like our furveyor

of the highways, or rather fcavenger.

STREVER, in Ichthyology, a name given by many to

the fifh called by authors afper pifclculus. Gefner, in parti-

cular, calls this fifli gobius afper.

STREUFDORF, in Geography, a town of Germany, in

the principality of Coburg ; 4 miles S. of Hilburghaulen.

STREWING of Peas, in Agriculture, the name of a

method of fowing, in which furrows are made to ftrew the

peas in by hand, and the ufual meafure is about three bufhels

to an acre. They mould be ftrewn about fix weeks after

Chrillmas, and the furrows be made about fixteen inches

apart ; but this mult be regulated according to the nature

of the foil and the circumftnnces in which the land is. It is

a neat mode of fowing in many cafes. See Peas.

Strewing-Plough for Peas, &c. a fmall light kind of

plough, conftrufted with a light wheel to the fowing part,

by means of which that operation is directed and regulated,

and a double bread part, in order that the earth or mould

may, at the fame time, be turned to both fides in making

the furrow or drill for the peas or other feed. It ufually

makes the furrow, drill, or opening, to the depth of about

three inches, and four in width at the top, being wrought

by one horfe only. It is fomctimes made fo as only to form

the drills, the peas being dropped or ltrewed in by the hand.

It is alfo occasionally contrived fo as to drop the peas from

a box fixed in the hind part of it, as it proceeds in drawing

the furrow or drill.

STREY, in Geography, a river of Germany, which rifes

in the county of Henneberg, and runs into the Saal, 2 miles

N- of Munnerttatt, in the duchy of Wurzburg.
STRI-fE, in the Ancient ArchiteRure, the lift, fillets, or

rays, which feparate the ilriges or flutings of columns.

Stri^:, among Naturalifls, denotes the fmall grooves or

channels in the (hells of cockles, fcollops, &c.

STRIANOW, in Geography, a town of Poland, in Vol-
hynia

; 36 miles S.W. of Luckow.
STRIATA Corpora, a term ufed by anatomifts to ex-

prefs two protuberances of the brain upon the crura of the

medulla oblongata.

STRIATED Leaf, among Botanifls. See Leaf.
Striated Stalk. See Stalk.
STRIATULA, in Natural Hijlory, a name given by

Mr. Lhuyd to a fpecies of foflile plants of the fern-kind,

remarkable for their ftriated appearance.

STRIBILIGO, a name given by fome authors to any
fort of cutaneous efflorefcence.

STRICK, in Commerce, a corn-mcafure in Bohemia =
4 viertels = 16 mallels = 192 fiedels. It contains 5383
French or 6516 Englilh cubic inches. Hence 33 (tricks of

Prague are = 100 Englilh buihels. See Table XXXI.
under Measures.
STRICKLE, or Strike, an inftrument for (hiking off

the over-meafure of corn.

Strickle, in Agriculture, a provincial term applied to
the wooden contrivance which is placed upon the extremity
of the iliaft of the fcythe for whetting it with.

10

STRICKLESS, in Rural Economy, a name fomctimes
given to the tool by which the bufhel is Ihicken.

STRICTOR, i:i Anatomy, the fame as (phinfter.

STRICTURES of the (Efophagus. Chronic inflam-

mation of the membrane which lines the eclophagus, ex-
tending by degrees to the mufcular coat of the part, in-

creases the thicknefs of its parietes. This change may
happen to fuch a pitch, that the diameter of the canal is

rendered ai fmall as that of a quill, and the aliment cannot

be fwallowed without great difficulty. In this (tate, degluti-

tion may become fo obftrufted, that tiie patient is threatened

with the danger of dying from defect of nourifhment.

Formerly, there was no other means of fupportmg him but
the feeble relource of nutritive clylters. The fmall number
of abforbents, however, which proceed from the internal

furface of the large inteftines, and the flownefs of cutaneous

ablorption, made nutritive clyfters and baths almoft ufekfs ;

but in modern times, elaltic gum catheters are always capable

of affording material relief, if not of accomplifhing a perfeft

cure.

The catheters intended for this fort of cafe are firm and

eafy of introduction when the ftilet is in them ; and flexible

and not at all incommoding when the (tilet is withdrawn

after their introduction. In general, they ought to have the

diameter of the largeit bougies for the urethra, or even

equal in diameter to the little linger. After being cikd, in

order to make them more fmooth, they mould be palled

through one of the noilrils, and when their end has arrived

in the pharynx, oppofite the iilhmus faucium, the ftilet mult

be withdrawn with one hand, while the other part of the

inflrument is pufhed on with the other. Should it bend

againlt the potterior parietes of the pharynx, the furgeon

mufb pafs his thumb and fore-finger into the mouth, and

take hold of it. With thefe it is to be directed, fo that

it may not enter the larynx, but defcend along the oefo-

phagus.

It is obvious, that when the catheter is not provided

with the (tilet, it can hardly overcome any powerful obltack.

It fometimes flops at the place of the obftruftion, and

bends upon itfelf. In a cafe of this defcription, Boyer
overcame the refiftance, by making ufe of a filver catheter,

which he introduced through the mouth, and for which he

afterwards fubftituted an elallic gum catheter. The latter

was alfo paffrd through the mouth, and its upper end

brought up into the noltril by means of Bellocq's probe.

This ingenious modification of the common method, fays

Richerand, fhould always be followed, when unufual diffi-

culty is experienced in making the elaflic catheter pafs from

the noftrils into the pharynx, and refiftance ia the fituation

of the obftruftion is difficult to overcome.

The elaltic gum catheter being placed in the noftril,

creates very little inconvenience, and it is fixed with a bit

of thread put round its upper end, and fattened to the

patient's cap.

In this way, Richerand fed one man whofe oefophagus

was comprefled throughout its whole extent, by enlarged

lymphatic glands. They had acquired fuch magnitude,

that no folid nor liquid food could pafs. Richerand eafily

introduced through the left noftril an elaftic catheter with-

out the ftilet. An affiltant fupported the patient's head

upon his bread. The inftrument bent back againit the

back of the pharynx, and Richerand was then obliged to

guide it with his fingers, which he palled into the patient's

mouth. It defcended a long way into the oefophagus,

feparating the parietes of the part, which were forced too

much againfl each other by external prell'ure. The in-

ftrument was fixed in this pofition, and a quantity of rich

foup
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foup was daily injefted thrnu^h it. The introduction of

the elaftic tube became fo e if] , and the patient fo habituated

to it, that it wa« often taken out, the Undents, and even

other patients, being able to put it in again and Iced the

patient. After Ionic months the man died of emaciation,

the glandular fwellings being too far advanced to admit

of difperfion.

The contraction depending upon a thickening of the

parietes of the ccfophagus mutt be discriminated from that

which arifes from the compreffion of the neighbouring

glands; a cafe, in which the introduction of inftruments is

much more cafy. The diieale, however, is then more

afflicting, as it is generally incurable ; while, by perfeverance

in the ufe of the elaftic gum catheter and bougies, the

oefophagus may be dilated like the urethra, and the thicken-

in g of its coats diminifhed. See Richerand's Nofographie

Chirurgicale, torn. iii. p. 314. edit. 2.

Sir Everard Home considers ftriftures of the ccfophagus

as very analogous to thofe of the urethra. He obferves,

that this paffage being wider at one time, and narrower at

another, in order to be fitted for conveying the different

kinds of food into the ftomach, it is nearly under the fame

circunnftances, with refpeft to the formation of ftrifture, as

the urethra. If a bougie of a proper fize be introduced

down the pharynx, it will often be flopped by the ftrifture

juft behind the thyroid or cricoid cartilage ; for, from fir

E. Home's remarks, it would appear that the obftruction

is generally as high up as this fituation. However, there

are other cafes, in which the obflruftion is only of a fpaf-

modic nature, and in thefe a bougie may be paffed quite

down. It is curious, that ftriftures high up in the ccfo-

phagus often occafion ulceration in this tube very low
down towards the ftomach, juft as ftriftures in the

urethra excite ulceration in that paflagc towards the

bladder. This is moll apt to occur, when ftriftures of

the oefophagus have been of long continuance, and may
arife from the efforts in retching, which frequently comes

on, and muft ttrain the parts already deprived of their

natural aftions, and of the benefit of the fecretions with

which they are lubricated in the healthy ftate. When
fuch ulceration takes places, the charafters of the original

difeafc are loft ; and when the ulceration extends upwards,

the ftrifture itfelf may be deftroyed. A bougie introduced

under fuch circurnftance; will, in general, have its point

entangled in the ulcer ; and when fo fkilfully direfted as to

go down into the oefophagus, it will meet with a difficulty

while it is paffing the commencement of the ulcerated part

of the oefophagus, and another impediment where it leaves

the ulcer, and enters the found portion of the urethra below.

Thefe two refiftances may lead to the fnppofition, that there

are two ftriftures, while, in faft, the only one is above the

ulceration, as already defenbed.

According to fir Everard Home, true ftriftures of the

oefophagus, like thofe of the urethra, occupy very little

extent of the paffage, confiding of a tranfverfe fold of the

paffage, and being attended with very little thickening of

the adjacent parts. Thefe latter circumftances are fuch as

render the difeafe capable of receiving benefit either from

(imple or armed bougies.

Sir Everard Home has found, that a bougie can be more

cafily introduced into the oefophagus, when the tongue is

brought forwards out of the mouth. He remarks, that

when a bougie is palled with a view of learning the nature

of the cafe, and it paffes down to the diftance of eight

inches, meafuring from the cutting edge of the front teeth

in the upper jaw, its extremity has gone beyond the ufual

feat of flrifture.

The method of treatment praftifed by this gentleman,
conlitts either in occafionally paffing a common bougie
through the drifture, and employing one of larger fizc in
proportion as the dilatation of the obftruftion allows, or
elfe in introducing, at proper intervals one armed with the
argenti nitras. See Praft. Obf. on Striftures, &c.

Spafmodic ftriftures of the ccfophagus have received much
benefit from the ufe of blifters. In other inftances we have
the highelt opinion of the good effefts of elaftic gum
bougies or cat Inters, as recommended by the continental
furgeons. Such inftruments at once prevent all neceffity

for any aftion in the difeafed part, and operate mechanically
by their preffure in producing an abforption of the
ftrifture.

Strictures in the Urethra. See Urethra.
STRIDOR Demtiom, a grinding of the teeth. Profper

Alpinus, in histreatife " De Pnefag. Vit. et Mort. JEgrot."
tells us, that a Uridor dentium, which he calls a convulfion
of the teeth, has been frequently obferved to be a mortal
fymptom : and he confirms his obfervations by the authority
of Hippocrates.

STRIGA, in Botany, fo called by Loureiro, from the
(lender and fpare habit of the plant, appears, by the de-
fcription of that writer, not to be dittinft from the Hopea
of Vahl and Willdenow ; fee that article. Indeed it ap-
pears to be the very fame fpecies, as far as we can judge
from the materials before us.

Striga, among the Romans, a fpace or interval in a
camp, a hundred and twenty feet long, and fixty feet broad,
ufed for currying and rubbing down the horfes.

Striga is alfo ufed for a furrow drawn out at length,
for a long row, or feries of any thing, and by furveyors for

a long meafure.

STRIGAU, in Geography, a town of Silefia, in the prin-

cipality of Schweidnitz
; 9 miles N.W. of Schweidnitz.

N. lat. ro~ 50'. E. long. 16 22'.

STRIGEL, Victorinus, in Biography, a German di-

vine, and one of Luther's early difciples, was born at

Kauffbeurn in 1524. He ftudied at Friburg and Witten-
berg, and at the latter place took his degree of matter of
arts in 1554, and, by the advice of Melanchthon, then com-
menced a courfe of leftures. But the war obliged him to

remove to Magdeburg ; from thence he went to Frankfort,

and in 1548 was made profeffor of theology at Jena. In

1556 he attended the controverfy concerning good works
at Eifenach ; and taking part in a difpute with Flacius

concerning free will, he was imprifoned on account of it

at Leuchtenberg ; but after fome time he obtained his

liberty, and permiffion to teach again at Jena. Socn after

he removed to Leipfic ; next to Amberg ; and then to

Heidelberg, where an apoplexy terminated his life in the

year 1569. His works, befides poems, confift chiefly of

commentaries on various parts of the bible. He alfo wrote
" Annotations on Jofephus, Juftin, Ariftotle, and Cicero ;"

edited " Orationes veteres Grsecae de Gloria Ecclefia; ;"

" Theodoreti Dialogi III. Gr. et Lat. ;" and " Ba-
filii Hexameron." He was alio author of " Ratio legendi

fcripta PropbeUrum et Apollolorum ;" and of a Latin

verfion of the Book of Wifdom, which is inferted in " J. A.
Fabricii Codex Vet. Teft. Pfeudepigraphus." A long

diilertation on the life and writings of Strigel was pub-
lifhed by C. E. Weifmann at Tubingen, in 1732. Gen.
Biog.

STRIGENDORF, in Geography, a town of Silefia, in

the principality of Neiffe
; J miles S.W. of Grotkau.

STRlGES, in the Ancient Architecture, are what in the

modern we cAlJlutingj.

Z 1 2 They
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They were thus denominated, as being fuppofed to have

been originally intended to imitate the folds or plaits in

women's robes ; which the Latins calls jlrigtt. The fillets

or fpaces between them were caWeAJtru.

STRIGGIO, Alessanduo, in Biography, a Florentine

gentleman and mulical compofer in the fervice of the grand

duke Cofmo II. of Medicis. He was a lutenid and volu-

minous compofer of mufic of various kinds, but chiefly vocal.

Morley frequently mentions and cites him in his Intro-

duction. He is much commended by Garzoni in his

" Piazza Univerfale," and by the hiltorians of Italian poetry,

Crefcimbeni and Quadrio, as one of the earlieft compofers

of mufic in Italy for the Itage. In the preface to " Def-

crizione degl' intermedii fatti nel pallazzo del gran Duca
Cofimo, per onorare la prefenza della fereniffima altezza

dello eccellentiffimo Arciduca d'Atiftria, l'anno 1569 ;"

it is faid that the mufic to thefe interludes, which feem to

liave been only madrigals, was fet by Aleffandro Striggio,

nobilifiimo gentiluomo Mantovano.

His madrigals, in fix parts, were publifhed at Venice in

1566. A copy of thefe is preferved in the Chriitchurch

collection at Oxford. Some of them, however, were printed

feven years earlier in the 2do Libro de le Mufe, from which

we fcored feveral in the Britifh Mufeum ; but we did not

find them remarkable either for genius or fcience. There
feems an attempt at Angularity, in accelerating the parts,

but clearnefs is wanting in the harmony, and accent in the

melody ; the fubjedts of imitation were neither new nor

ftriking at the time they were compofed ; and the modu-
lation is almoft wholly confined to two keys. Compared
with the bell compofitions of his time, they would only

be allowed, perhaps, to be good for a dilettante.

STR1GIL, an inftrument ufed among the ancients in

their baths, and at fome of their gymnaftic exercifes.

It ferved to ablterge the fweat, or other fordes, from the

body. Perfons who intended to bathe, or to ufe any of

thefe exercifes, when they entered the gymnafium, put off

their clothes in the apodytenum ; after which, fuch of them

as intended to box, wreltle, or to ufe any of the more

violent exercifes, went into the alipterium, where they were

anointed, and thence returning into the place where the duit

was, they were fprinkled with this as they paffed along, and

then entered upon their feveral exercifes ; after this they

returned to the alipterium, where they had the fweat and

fordes wiped off from their bodies by the alipta with an

iron ftrigil.

The fordes taken off from the body, and confuting of

oil, duft, and fweat, were preferved for medicinal purpofes,

and we find them ufed among the old phyficians.

The Itrigils were of the fhape of a gardener's knife ; they

were made of different materials, as ivory, horn, gold,

filver, iron, brafs, and the like ; but in fome after-times

the word was only ufed to fignify a linen cloth, or a

piece of fpunge, which every one carried about him for his

own ufe. The fordes, faved for medicinal purpofes, were

calledJlrigmenta.

STRIGILIA, in Botany, received that name from Ca-
vanilles, in allufion to the refemblance of the anthers to a

Jirigil, or curry-comb.—Cavan. Dill'. 358. Willd. Sp. PI.

v. 2. 551. Lamarck Illultr. t. 349.—Clafs and order,

Deeandria Monogyiiia. Nat. Ord. TrihilaU, Linn.? Melia,

JufT.

Gen. Ch. Cat. Perianth inferior, of one leaf, bell-

ftiaped, with five fmall teeth. Cor. of one petal ; tube

cylindrical, the length of the calyx ; limb in five deep,

linear-oblong, apparently but flightly fpreading fegments.

Nectary a fhort cylindrical tube, of one leaf, hairy at the

S T U
fummit, bearing the anthers. Slam. Filaments fcarcely

any, except the nectary be fo confidered ; anthers ten.

erect, linear, befprinkled on the inner furface with (tarry

hairs. Pi/t. Germen fuperior, ovate ; ftyle triangular,

the length of the (tamens ; ftigmas three, prominent,
globofe, combined. Peric. Capfule ? of fix cells. Seids

folitary.

Ell. Ch. Calyx five-toothed. Corolla in five deep feg-

ments. Nectary tubular, fliorter than the tube of the

corolla, hairy, bearing the Itamens. Anthers linear, erect.

Fruit of fix cells, with folitary feeds.

I. S. racemofa: Cavan. Diff. 358. t. 201. Willd. n. I.

—Gathered by Jofeph de Jufiicu in Peru. Cavanilles de -

fcribed it from one of his dried fpecimens. The Jlem is

fhrubby, with round, downy, rufty, leafy branches.

Leaves alternate, elliptical, entire, three or four inches lor.g,

fingle-ribbed, veiny, on fhortifh thick (talks ; fmooth above,
clothed with reddifli down beneath. Flowers in axillary

fimple chijlers, (horter than the leaves. Ripe_//-u;V unknown.
STRIGMENTUM, the filth, dirt, or fordes, abiterged

from the (kins of thofe that bathed in the baths and places

of public exercifes among the ancients, or from the walls

of bathing-places, or (tatues fet up in them.

Thefe were all referved for medicinal purpofes, and were
properly of three kinds. The firit, or bath itrigments,

confided of the fweat, oil, and fordes, collected in thofe

places. The fecond kind was the Itrigments of the palseitra,

confilting of the fame things, with the addition of duft,

which was thrown upon the bodies of the perfons before

they entered on thofe exercifes. The third kind was that

collected from the walls of the gymnafia, and from the

ftatues, of whatever materials they were made, which were
placed there. Hence the nature of the firlt and fecond

kinds might always be afcertained, bat that of the third was
very different ; for as it was often collected from brafs and
copper ltatues, it partook of the nature of the ruft, or

aerugo, of thofe metals which were collected from them
with it.

Theie ftrigments were fuppofed to be of a heating, dry-

ing quality, and difcutient ; they were, therefore, ufed for

dilcuffing the parotides, and for condylomata of the anus.

Thofe of the palxitroe were ufed to difcufs collections of
matter about the joints ; and applied in the manner of a

cataplafm, were faid to be of great ufe in the fciatica ; and
thofe collected from the walls and ftatues were ufed to

clean old ulcers.

STRIGONIENSIS Terra, earth of Strigonium, in

the Materia Mcdica, a red earth of the bole-kind, found
about the gold-mines of Strigonium in Hungary, and ufed

in fome places as an aftringent and fudorific.

The characters by which it is known from the other

earths are thefe. It is but of a coarfe and impure texture,

and lighter than molt of the boles ; in colour it is of a

ftrong but dull red, and is of a tolerably fmooth furface.

It is apt to crumble to pieces between the fingers, and
ftains the ikin in handling. It melts freely in the mouth,
and has a remarkable fmoothnefs, but very little aftringency

in its tafte, and leaves a fenfible grittinefs between the

teeth. It is fometimes veined and fpotted with fmall mole-

cule of an earth, like the whitifh variegations of the red

French bole. It makes a flight effervefcence with aqua
fortis, or any other acid menftruum, and fuffers no change
of colour by burning. Hill.

STRIGOSULA, in Natural Hiftory, a name given by
Mr. Lhuyd to a fpecies of foffile oylter-lhell.

STRIGOVA, in Geography, a town of Hungary, fitu-

ated in a valley betwixt hills covered with vines, fuppofed

t«
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to be the ancient " Strigonium," where St. Jerom was born ;

8 miles W.N.W. of Cfakathurn.

STRIKE, in Commerce, a meafure of corn in London,
&c. 40 ot which arc = So bufhels = 20 cooms = 10 quar-

ters — 2 wavs = a lad.

Stkiki: is alfo a mealure containing four bufhels ; two of

which make a quarter.

A ftrike ofJlax is as much as can be heckled at one
handful.

Strike, or Striking, is a fea-word, variously ufed. When
a (hip in a fight, or upon meeting with a man of war, lets

down, or lowers her topfails, at lead half-malt high, they

fay, She Jlrites : meaning, (he yields or fubmits, or paya
her devoir to that man of war, as (he pafi'es by. See
Jeers, Sail, and Salute.
When a top-mall is to be taken down, they fay, Strike

the top-majl.

And when any thing is let down or lowered into the

hold, they call it ftriking down into the hold.

Alfo, when a (hip touches ground in a Ihoal-water, they

fay, She JlrUes.

Strike a Hull. See Hull.
Strike a Nail, in the Manege, is to drive through the

horfe's (hoe, and the horn or hoof of his foot, and to rivet

it for holding on the (hoe.

Strike a Vein. See Bar.
STRIKING. The pumfhment appointed by our laws,

33 Hen. VIII. cap. 12, for finking in the king's palace,

where his royal perfon refides, by which blood is drawn, is

perpetual imprifonment, and fine at the king's pleafure ;

and alfo lofs of the offender's right hand, the folemn execu-

tion of which fentence is prefcribed in the ftatute at length.

See Z.o/y/-Steward.
But (hiking in the king's fuperior courts of juftice, in

Weftminfter-hall, or at the affifes, is made (till more penal

than even in the king's palace. By the ancient common
law, before the Conqueft, Itriking in the king's courts of
juftice, or drawing a fword therein, was a capital felony

;

and by our modern law, a llroke or a blow in fuel) court of
juftice, whether blood be drawn or not, or even affaulting

a judge, fitting in the court, by drawing a weapon, without
any blow (truck, is punifhable with the lofs of the right

hand, imprifonment for life, and forfeiture of goods and
chattels, and of the profits of his lands during life.

By 5 & 6 Edw. VI. cap. 4, if any perfon (hall mali-

cioufly ftrike another with any weapon, in any church or

church-yard, or (hall draw any weapon with an intent to

ftrike another with it, he (hall upon conviftion, by verdift

of twelve men, or by his own confeffion, or by two lawful

witnelles, at the affiles or feffions, be adjudged to have one
of his ears cut off ; ar.d if he have no ears, he (hall be burned
in the cheek with a hot iron, having the letter F, by which
he may be known for a fray-maker and fighter ; and befides

ftiall be ipfo JaSo excommunicated.
Striking or Pithing of Animals, in Rural Economy, the

method of fuddenly flaughtering or killing them for do-

mellic purpofes, by the ufe of a fmall (harp fpear-pointed

knife ftruck in fo as to divide the fpinal marrow, inltead of

the more protrafted and cruel practice of knocking them on
the heads, and breaking and mafhing the parts by means of
the hammer-headed axe, as is generally the cultom, to the

great danger of the operator, and the difgud of the

fpeftator. See Pithing.
It is defirable, on feveral accounts, that this fudden mode

of killing neat cattle, and other forts of animals, by linking
into and dividing this vital part, fhould become the common
one in all flaughter-houfes, and other plages ; and, efpccially,

as removing the apparent cruelty, and lcffening the fufferingd

of them, more than in the other or the ordinary prafticc.

This method, which has long been univcrfal, in a great

meafure, on the continent, efpccially in Portugal, Spain,
and fome pther parts, as well as in (ome of the Well Indian
iflands in our pofleffion, has, within thele few years, been tried

in this country, in (ome inftances, with complete fuccefs ;

and the (lelli of the beads fo killed has been found equally

good, if not better, than that of tliofe flaughtcied in

ufual manner ; and that as the operation is capable of being

performed quietly, and without any fort of alarm to

animals, all accidents and bruifes are avoided, which not

uncommonly take place in forcing them into a proper filia-

tion and polition tor receiving the (troke or blow, when
they are to be knocked down, and killed in that way.

It has been Hated by the writer of the Corrected Report
of the Agriculture of Shropfhirc, that a butcher at Wif-
bech, in Lincolnfhire, practded this mode feveral years

ago, in confequence of the representation* made to him of

it, by captain Clarklon of the navy, who had feen animals

fo flaughtered for the ufe of our fleet, when at Jamaica:
that, after his death, Smith, another butcher of the fame
place, adopted the fame method : and that, in the year

1796, he (the writer) procured, by favour of Mr. Clark-
fon, fo diltinguifhed for humanity, the following account,

which he had from Smith, who informed him, that he killed

all his bullocks by flrikmg thern in the fpinal marrow.
That if a line were drawn from ear-ror.t to ear-root, at

about an inch and a half dittance from the horns, or places

for them, and the centre of this line were found, this centre

or fpot would be the place where the knife (hould enter, in

flriking the animals. That the knife which he makes ufe of

is not in the form of a dagger, nor is it ftricken or thruft in

with any great force : it is rather larger than a common pen-

knife, but the blade is permanently fixed in the handle. In
the aft of ftriking, the handle is taken into the hand, and
the fore-finger placed downwards of it and the biade, to-

wards the point, merely in order to direft it in the opera-

tion. The perfon who ufes the knife or inftrument takes

hold of one ear of the bead with his left hand, while with

his right he ftrikes it in the proper place with the knife or

tool. In the fame inllant the bullock drops, and is appa-
rently out of all fenfation of pain. He was informed alfo,

that it is not once in a thoufand times that any perion miffes

the right place ; though perhaps an apprentice or foreman

may at firll, or in the beginning. But the rule, on the

whole, is fo certain, that it may be faid hardly ever to fail.

However, if it fhould at any time, the knife is at lead; fo

near the proper place, that by the fmallcll motion or altera-

tion of its polition, without withdrawing it, it may find its

proper way, and finifh the bufinefs. In this cafe, it is fup-

pofed, there would hardly be the pain of two feconds to the

animals. However, in fpeaking to Smith's apprentice on

the fubjeft, he was allured by him, that he had no difficulty

in finding the proper fpot for the purpofe, and that the

beads drop indantly. This practice obtains pretty gene-

rally on the Lincolnfhire fide or bank of the Humber river,

as at Barton, and feveral other places. Calves, fheep, pigs,

and other animals, are ftated to have been killed in the

fame manner.

Notwithftanding this account, the want of due precifion

in the manner of performing the operation has prevented, or

thrown fome doubt upon its utility, efpecially in fo far as

tendernefs and humanity towards the animal are concerned
;

for though the bead may be managed completely by this

mode of performing the operation, yet, without diffident

correftnefe and exaftnels in its execution, it is not fo certain

1

1

that
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that its fenfe of feeling may be wholly deftroyed. Indeed

the contrary would feem to be the cafe, from the ingenious

and well directed inquiries and experimental trials of Dr.

Du Gard of Shrewlbury, who has (hewn, that though the

fpinal marrow may be divided, the nerves that fupply the

organs of refpiration and moll of the fenfes remain unin-

jured. But if the divifion be made fufficiently high up to-

wards the cavity of the Ikull, fo as to feparate the medullary

fubilance above the origin of the nerves which fupply the

diaphragm, it would appear, from the equally ingenious and

correct experiments of others, as Hunter, Home, &c. that

the animals may inftantly be killed in the molt certain and

effectual manner ; and that by performing this operation in

the fame way, it will be attended with conllant and perfett

fuccefs.

It is not improbable, indeed, that an inftrument might

be contrived by means of a ftrong fpring, fomewhat in the

manner of that ufed in cupping, but only with one blade,

that might, on being properly applied, force itfelf fuddenly

into the brain even, and thus inftantly complete the bufi-

nefs ; or the operation might probably be performed in an

equally complete, convenient, and more expeditious manner,

by the difcharge of a fmall piftol, loaded in fome proper

way for this purpofe, and fuitably directed.

In fome of thefe ways the prefent brutal, beating, ham-
mering, and difgulling practice may probably be got quit

of, which, for many reafons, is highly defirable.

The proper modes of conftrutting houfcs for flaughtering

animals in, have been already noticed under the proper

head. See Slaughter-//<)«/£.

Mod of the fatts, experiments, and reafonings, on this

fubjett, may be met with in the above work, and in the

85th volume of the Philofophical Tranfaftions.

Striking-///, Blood, or Sicknefs, a difeafe in fheep,

which is not unfrequently of a very dangerous and fatal

nature. It is perhaps the mod quickly deftruftive of all

the diforder3 to which thefe animals are fubjett. It inftantly

ftrikes or attacks them, as it were, and hence the name,
being an affeftion of the braxy kind. It is well known in

moft parts of the country, but is more prevalent in fome
places than others. It is faid to be moll common on rich

improved pallure lands, and in fituations where clofe-feeding

is moft praftifed ; and is not unfrequently experienced by
the flock-farmers, on their fheep being put upon the clovers,

efpecially in fome of the midland counties.

The particular appearances of the difeafe are, where its

progrefs is capable of being diftinftly marked, that after

feparating themfelves from the reft of the flock, they become
uneafy, ceafe to feed, itand as if in great pain, ftretch out

the fore-legs to relieve themfelves, and, when they can,

drink frequently. On approaching them, they appear
duller than the other Iheep, drooping their heads in a parti-

cular manner. On being narrowly examined, their eyes are

found to be heavy, dull and half clofed, with an inflamed

watery appearance ; the breathing is fliort and difficult, and
the belly twitched up in a convulfive manner ; the mouth,
tongue, and fkin, are dry and parched ; and the pulfe

ftrong, and rather frequent. They grind their teeth, lie

down and rife up repeatedly in a quick manner, often Hand
motionlefs, with the head down and the back ereft, or creep
away from the reft of the flock, with a flow ftiff motion, to

fome retired fpot or place, where they lie in a bleating or
rather fcreaming ftate from agony ; their wool clafps to the
body, which fometimes fwells to fuch a degree that the
parts give way, and ftrong convulfions come on, which are

often fucceeded by death in a few hours from the firit

ftriking or onfet of the complaint. In fome marfti-land

tratts, in the lad ftage of the difeafe, they lie down, keep
looking towards their bodies, and foam at the mouth, or

bi/h, as it is called, which is almoll a certain lign of their

immediate ciillolution.

In fome cafes they will live feveral days, though feldom

a week, unlets they recover, which is a rare occurrence.

In the courfe of this time, there is but feldom any pafiage

through the bowels ; the urine is fcanty, and high-coloured ;

and the blood is abfolutely black, and fo thick, that when
a vein is opened, fcarcely a drop or two oozes, it is faid,

from the orifice.

On the examination of the body, after death, almoit

every part of it exhibits appearances of inflammation and
mortification, or tendency to putrefaftion, more or lefs

ftrongly marked. When the ftomach, inteftines, or other

of the belly parts or vifcera, are the feat of the difeafe, or

moft affefted, it is faid to be in the rod or bawds ; the part

in which it feems to have begun being very dark-coloured,

and emitting a more offenfive fmell than any other : but

when in the mufcular parts, to be in the fe/b or blood.

Again, when, in the firft of thefe kinds, there is an extra-

ordinary effufion of bloody ferum into the cavity of the

belly, it has fometimes been diftinguiflied by the name of

water-feknefs. And from the examinations which have

been made in this way, it is thought that there would feera

to be even more kinds of this fort of ficknefs than tho'fe

named ; and that although the practical utility of fuch dif-

tinttions, in a difeafe which is fo fpeedily fatal, may not be

immediately apparent, it is neceliary to notice them, that

by particularly obferving the other morbid changes with

which they are fometimes or always accompanied, the ap-

pearances which affetted the animals while alive, and the cir-

cumftances which preceded the attack, a perfett hiftory and

knowledge of all the forms and variations of this very de-

ftruftive difeafe may be obtained.

Some think that, befides the above noticed parts, the

heart, lungs, and liver, fometimes appear to be primarily

affefted in this difeafe, as is eafily perceived by the dark

and livid appearance of the particularly affetted part ; and

the body becomes fwollen, in fome cafes, with a collection of

air in the cellular parts and belly.

In each of thefe two divifions, claffes, or kinds of this

diforder which have been noticed above, there are feveral

varieties, as below.

The firft variety of the Jirjl kind, or that of bowel-

ficknefs, as it is often called, the ftomach being the principal

feat of the difeafe, may be faid to be a lort of gqftrilis, or

inflammatory ftate of that organ. In it the belly is pro-

digioufly fwelled, the carcafe much difcoloured, and a four

pituitous matter diffufed throughout the whole body, efpe-

cially the flefhy parts of it. The fatty matter appears the

leaft changed ; but although it melts down into a greafy

ftate, it has always a bloody appearance, from which, it is

faid, it cannot be cleared. On opening the body, it emits

a ftrong fmell of the fulphureous kind, which is charac-

teriftic of the difeafe, and from which it has fometimes

been named, as well as from the place of its chief feat, and

the ftomach and bowels are prodigioufly diftended with air,

having the fame intolerable fetor. A general rednefs per-

vades the whole bowels. The two firft itomachs are rarely

the particular feat of the difeafe, the third only occafionally ;

but the fourth, and efpecially that part of it leading to the

inteftines, known by the name of pylorus, is conftantly

much thickened, inflamed, or even mortified. The matter

of food found in the ftomach, efpecially the third, is moftly

quite dry, and may, it is faid, be crumbled to powder

between the fingers. The kidnies are completely mortified,

and
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and refemble a mafs of putrid gore. The liver ton is much
affe&ed, but the heart and lungs onlv partake in lomc de-

gree of the general rednefs.

It is remarked, that this is the mo ft common kind of

this fort of ficknefs, is peculiar to fheep of the hog kind on

the Brft fettmg in of frolt, is not to be diltiuguifhed during

the life of the animal, but by the exceflive fwelling of the

belly, and is almoll always lpeedily fatal.

Another variety of this kind, that mud nearly refemblcs

the above, is that where, inltcad of the Itomach, the fmall

guts are inflamed and mortified, and which may be deno-

minated a fort of enteritis, or inflammation of the bowels.

In this, the carcafe is much lefs fwelled, and not nearly fo

blue and putrid, except that the chewed grafs in the maw
is very ihlf, and almoit quite folid to the feci ; the Itomach

is fcarcely affected in the lead, but the fmall inteltines are

mortified, black, foft, and almoit quite rotten, the inflam-

mation having evidently originated in one of the latter

folds of thefc. In one or two initances, a fmall fold or

d ubling in the inteltines was noticed, which, by fome wind
paffing through them, had forced its way through the thin

texture that covers them, and by which the fat h

This was full of air, quite black and mortified, as were
kvcral of the folds above it. Indeed it is thought to be

plaufibly enough conjectured by Mr. J. Hog, a writer on the

difeafes of (heep, that this variety of the diforder is caufed

by a twift or hituflufception of the inteltines, produced by
enlarged and hardened lumps of purl obstructing all paflage

through them.

It is faid only to attack hog.flieep, which have plenty of

grafs when the weather is mild, during Itorms of fnow,

when their walk is much circumfcribed, and when they are

confined to the tops of the heather, bent, and other dry
faplefs food. It is not, it is faid, fo fpeedily fatal as the pre-

ceding fort or variety of this difeafe, and that the (heep

fometimes linger a day or two in great agony, without ap-

pearing much fwelled. It is fometimes termed the dry braxy.

A third fort or variety of this difeafe, which has fometimes

its chief feat in the urinary bladder, may be confidered as a

fort of cyjlilis, or inflammation of that part. The appear-

ances of the difordcr, it is faid, in this fort, refemble thofe

of the firlt of the above varieties, and that the putrid taint

of the carcafe is nearly the fame.

And in a fourth fort or variety of this kind, fometimes

in the bellv, on being opened, the whole bowels are found
fwimming in bloody water, although none of it is contained

in the interlines. The gall-bladder is contracted and flirunk

to a lize fcarcely to be obferved, and is almoit empty of

bile. The membranes connecting it with the other parts

arc inflamed. The urinary bladder is always empty, but
not found ruptured in the cafes examined by Mr. J. Hog,
as he had been led to fufpcdt by a writer on the fill

The fmaller apartment of the Itomach had fome purple (pots

on it, which were thicker than the red of its fubftance.

This variety, having the peritoneum, which covers the

whole inteltines, and lines the cavity of the belly, as the

principal feat of the difeafe, may be confidered as a fort of

peritonitis, or inflammation of that membrane or covering.

It is laid that it may be known, during the life of the

animal, by the fwelling hanging low, inltead of riling up at

each fide of the back, as in the firlt of the above varieties,

and by an evident feeling of fluctuation, when the one hand
is applied flat to one fide of the belly, while the oppofitc

fide is (truck by the palm of the other hand.

In the firll variety of the fecond divifion or kind of tlu3

difeafe, often termed ficknefs in the Jlejh and blotid, or the
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fifth ol the whole difeafe, in fome initances, and thofe the
molt violent, no one part of the Itomach or bowels leems,
it is faid, to be more affefted than another. There is a
general rednefs over the whole, and the flefh of the animal is

quite tender and foft, foon afluming a grecnifh hue. In this
cafe, the diforder may be faid to be a Srt of phrenitis, or in-
flammation of the brain, which partakes of the affection, and
the veffels of which are red and turgid, exhibiting, with tie
exception of the blacknefs, the fame appearance as that
mentioned in the bowels. In all cafes where thin is obferved
after death, the difeafe, it is faid, has been very quickly-
fatal, feldom exceeding four, or at moft fix hours from the
firlt apparent affeSion of the animal.

Another variety of this nature, which is the fixth of the
difeafe, or that fort of ficknefs which is feated in the blood,

r fo readily difcerned in the living animal ; nor does it

affect the carcafe fo much, it is faid, if blood be let.

There leems to be a tendency, it is thought, in the blood
it felt to decompofe and putrefy, and not unfrequently there
are appearances of inflammation on the membranous coat
that lines the breait, when the difeafe may be faid to be a
lort of pleuritis ; or on the diaphragm, when it may be
termed a diapbragmitis ; and the diftemper on the whole
has a (trong rcfemblance to pleunfy.

In thefe two varieties of this kind, whether they be diltinCt

ones or not, the whole body is faid by Mr. J. Hog to be
boved and fwelled like a loaf; that the fore-legs arc certainly
the worft ; that the kidnies are in the fame date of mortifi-
cation as in the two firlt of the above forts or varieties; that
the appearances and the fmell are the fame ; that the fheep are
carried off by it in the fame fhort fpace of time; and that
it :s the fame as the black fpauld in young cattle beginning
to feed on fodder and dry herbage, when the grades fail

in the weft of Scotland. It is alio noticed, that all the old
(heep which die of the ficknefs, as well as the hogs that fall

in May, are carried off by this fort or variety of the difeafe,

although individuals die of it at the fame feafon, when they
are dying in great numbers of the bowel-ficknefs. But
that, on the whole, the mortality is not nearly fo great, not
indeed above one-tenth or one-twentieth of that occafioncd
bv the other.

In refpect to the caufes of the difeafe, although fome few
old (heep and lambs may occafionally perifh and be deftroyed
by it, it may be confidered, on the whole, as a difeafe pecu-
liar to hogs, it is faid, and that the founder thefe are bred,
and the higher condition they are in, the more apt it is to
break out among them, the more violent are its ravages,

and the fooner do they die when attacked by it. Heath
(heep too are fuppofed to differ more from it than the white-
faced ar.d fine-woolled breed. On fetting in feverely, it not
unfrequently carries off one-tenth of the young (heep. But
it is not halt fo fatal by the plan of pafluring the hogs with
their mothers, it is laid, as that of hierfelling or rearing them
by thfe-mfclves, on account of the differences in their habits

which are thus produced.

Though fome (heep die of the difeafe at all feafons, its

ravages are chiefly confined to the winter months, com-
mencing fooner or later, as the Hate of the weather may be.

But it icldom pievails much until after the vegetation has

been checked by the early autumn frod ; and is the moft
deltruClive towards the clofe of the year : when at that

period there is any bidden change from mild to frolty

ier, or if rain in the day be fuccecded by froft in the

Mght, and efpecially when accompanied by hoar-trull, it is,

it is faid, particularly fatal. It becomes lefs frequent after

fteady frolt lets in, but again carries off a few towards the

end



S T R S T R

end of the fpring, and fome fuppofe the deaths more fre-

quent a day or two before the change in the weather aftually

takes place.

The difeafe may be immediately caufed or brought on by

means of frozen grafs. The fpots of ground where frofty

mills fettle deep on the fofter grade?, are, it is faid, very

dangerous for young fheep to feed and lie upon, as well as

thole of dry paltures, which are heavily loaded with hoar-

frofl. The effefts of grafs eaten in this (late, on the tender

bowels of hog-flieep, refemble, it is fuppofed, thofe of

frozen potatoes eaten by black cattle, which immediately

engender prodigious quantities of noxious gafes, and

quickly bring on inflammation and mortiticatien.

The neceffity of fheep working and eating on places,

already bared and fouled, in heavy (forms of fnow, is another

immediate, and not unfrequently deftruftive caufe of the dif-

eafe, as in thefe circtimttances they eat any thing that comes

in their way, as rotten fern, fog, roots, fpratt, and other

coarfe plants, or whatever they can get at.

Some have fuppofed that pet fheep, and thofe that have

fhelter in the night-time, are feldom affefted by it ; but it

has been afferted by Mr. J. Hog, that he has feen many in-

flances of domeftic fheep, termed pets, dying of the difeafe ;

and that in fome northern didrifts, where the fmall (locks of

fheep are nightly houfed the year round in fear of foxes, it

rages with uncommon feverity.

In regard to foils or grounds, thofe which are hardeft,

dried, and founded, fuch as the ley heathery kind, are the

moil liable to have the fheep affefted with the difeafe.

But all kinds of padures, which have one part of the

herbage fine, and the other coarfe, are liable to caufe the

difeafe, and to have great lofs from it. Thofe likewife

which have a fweet juicy food in a fouled and impure con-

dition in different parts of them, or fpots of luxuriant grafs,

and that of flieep tath, as old walks, and other places, are

very dangerous. The animals naufeate tath-grafs, it is faid,

until affefted by the frod, when they eat it in quantities

evidently dangerous to them. Where the food that is pro-

duced is in the moll condant date of fine growth, the (heep

in the paftures are the molt fafe from this difeafe.

In refpeft to the cure of the difeafe, in confequence of

the fuddennefs of its attack and fatality, it is probably

almoll impoifible, as nearly one half the fheep attacked by
it, are faid to be dead before they are difcovered to have

been affefted. Notwithdanding this, however, a great

number of remedies for it have been propofed at different

times, and highly extolled for the certainty of their fuccefs;

but they have been found of little avail. Some of them,

indeed, have contributed to aggravate the difeafe rather

than to remove it, as thofe of the fpirituous, milliard, and

fome other kinds. But if, in any inrlance, a cure is at all

poflible, it can only be effefted, it is faid, by fuch means as

are calculated to counteract and remove inflammation, and

thefe employed in the very inftant or onfet of the diforder.

Of thefe means, blood-letting is perhaps chiefly to be de-

pended upon, and the veins m the tail, on the infides of the

fore-legs, and the angles of the eyes, may be opened for the

purpofe. At the fame time, remedies of the cooling re-

frigerant kind, fuch as nitre, and cathartic purging ones

of the faline fort, with cattor oil, infufions of fenna, and
ethers of a fimilar nature, may be given ; and proper

clyders may be thrown up, in fome cafes, with more effeft :

when, if the bleeding fhould be full and free, and the

purging or evacuation of the bowels fuitable, fome hopes

of the recovery of the animal may be entertained. When
the fheep do recover, they are however always weak, aud

require much care and attention to get them through th<r

winter fealon.

Another mode of treatment for this difeafe ha3 been ad-
vifed by Mr. J. Hog, on the ground of aftual experience ;

but which appears very iuconlident and improper. This
is, in the firlt place, if the animal be found in time, to give

it a fevere heat, by running it : if this be not fuccefsful, he
knows nothing that will. It is to be fo well hunted, as

that it does not immediately afterwards lie down on leaving

it, or if this be the cafe, it fhould be in the houle. This
means has been difcovered by chance, it is thought, but has

not been properly acknowledged.
Bathing in warm water for ten or eight minutes at

lead, has alfo been recommended ; after which a quantity of
water-gruel, mixed with butter or fome other foftemng

ingredient, may be adminiilercd as an injection or other-

wife.

Great care is, however, to be taken that none of thefe

means are ufed in the fourth of the above varieties of the

difeafe, or that of the watery kind, as they occaiion inltant

death.

Much more is, however, to be done by the means of pre-

vention than thofe of cure in this complaint. Thefe are

many, luch as the proper plans of managing the young hog-
fheep in rearing them, as has been feen above ; the preferv-

ing the vegetation of the pafture herbage as much as poflible

by proper flocking and feeding fuch lands ; the providing

proper fupplies of green fucculent food for the llock ; the

proper moderate ufe of turnips, as by this means the lofles

by the difeafe have been greatly prevented and lellened in

different cafes ; the fheltering and protefting them well ;

the not allowing them to be over-heated by exertion ; the

careful removal of all forts of coarfe rank grafs in the paf-

tures ; the deflruftion of the ley heather in the winter hog-

paftures by burning or other means ; the moving the fheep

about early in the morning ; the bleeding the hog-fheep

previoufly to the feafon of the difeafe attacking them to a

fmall extent ; and fome others. Many think great advan-

tages are derived in this way, by palluring the young and

old (heep of the flocks all together, as by fuch a mode the

difeafe has been almoit wholly eradicated, and prevented

where it had been introduced. And that great benefit

arifes from having the palture-grounds for the fheep, efpe-

cially the hogs, all of the fame quality or kind, whatever it

may be. Thefe feveral points are fully confidered and ex-

plained in an excellent paper on this difeafe, inferted in the

third volume of the " Tranfaftions of the Highland Society

of Scotland," by A. Duncan junior, M.D., to which the

inquirer is referred.

Striking-^" Wheat-Leaves, or Flagging, a praftice or

operation performed in fome diitrifts, as in Effex, for

thinning and clearing away the large broad leaves of drong
full wheat-crops. In executing this fort of work, the men,

with fickles or reaping-hooks that have (harp edges, when
thefe crops are very heavy, with broad luxuriant leaves,

move regularly through the fields of them, and Itrike ofi

many of thefe leaves, in order to lighten the tops of the

plants, with the view of preventing their beinc; beaten down
by rain. It fhould, it is faid, be done carefully, or damage
may enfue from it.

This curious praftice is, however, very little known or

employed in other diitrifts, and probably but feldom necef-

fary in any cafes.

Striking-^ -Ant-Hill Machine, aninllrument or machine
contrived for the purpofe of llriking off or clearing palture-

grounds of thefe forts of hills, which are fometimes very

injurious
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injurious and troublefotne in them. It confitts of a fort ot

ftrong wooden frame, about five feet by four in the fquare,

which has handles behind, and is rounded off a little in the

front parts, in order to be drawn along the furface of the

land with facility ; having the under parts fet with a kind of

coulters or cutting-blades, which readily fhave and take off

the hills as it moves along, in an even and neat manner.

A reprefentation of it may be feen in the firft volume of

the Corrected Report of the State of the Agriculture of the

County of Effex, lately publifhed by the Board.

STRIKING or Scutching of Hemp and Flax, in Rural Eco-
nomy, the means of beating and preparing them over the

wooden Hump or Hock, fo as to render them foft, and clear

of the fheaves or (heavy matters that hang about them.

Striking of Meat, the practice or firft operation in curing

it with fait. The fmallell -grained fort of fait is thought to

be the beft for thin purpofe, whether it is done in the dry

or muift manner. See Salt.
Striking- Watch. See Watch.
STRIKING-WsW, in a Clock, the fame with that which

by fome is called the pin-ivheel, becaufe of the pins which
are placed on the round or rim, (which in number are the quo-
tient of the pinion divided by the pinion of the detent-wheel.)

In fixt«en-day clocks, the firll, or great wheel, is ufually

the pin-wheel ; but in fuch as go eight days, the fecond

wheel is the pin-wheel, or ftriking-wheel. See Clockwork.
STRILEK, in Geography, a town of Moravia, in the

circle cf Hradifch ; 14 miles N.W. of Hradifch.

STRILLOZZO, in Ornithology, a name by which fome
authors have called the emberiza alia, or bunting, or per-

haps a bird fomewhat different from our bunting, and com-
mon in Italy ; for it is not yet afcertained, whether the flril-

lozzo fpecirically differs from the bunting, or only by fome
accidental variegations.

STRIMBA, in Geography, a town of European Tur-
key, in Moldavia ; 18 miles N.W. of Birlat.

STRIMIZ, a town of Bohemia, in the circle of Leit-

mentz ; 18 miles W. of Leitmeritz.

STRIMON, or Emboli, a river of European Turkey,
in Romania, which runs into the gulf of Contefa, 6 miles

S. of Emboli.

STRINDEN, a town of Norway, in the province of

Drontheim ; 3 miles N.E. of Drontheim.
STRING, in Mufic. See Chord.
If two ftringsor chords of a mufical inftrument only dif-

fer in length, their tones, that is, the number of vibrations

they make in the fame time, are in the inverfe ratio of their

lengths. If they only differ in thicknefs, their tones are in

the inverfe ratio of their diameters. As to the tenfion of

firings, to mcafure it regularly, they mull be conceived

ftretched or drawn by weights ; and then, ceterisparibus, the

tones of two ilrings are in a direct, ratio of the fquare

roots of the weights which ftretch them ; that is, e.gr. the

tone of a ftring ftretched by a weight 4, is an odlave above

the tone of a ltring ftretched by the weight 1

.

It is an obfervation of very old (landing, that if a viol or

lute-firing be touched with the bow, or hand, another ftring

on the fame, or another inltrument, not far from it, if in

unifon to it, or in ottave, or the like, will at the fame time

tremble of its own accord. See Unison.
But it is now found, that not the whole of that other firing

thu9 trembles but the feveral parts, feverally, according as

they are unifons to the whole, or the parts of the ftring fo

(truck. Thus, fuppofing A B to be an A B
upper oftave to a c, and therefore an a c

unifon to each half of it (lopped at b ;
1 b 2

it, while a c is open, A B be ltruck, the two halve* of this

Vol. XXXIV.

other, that is, a b and b c, will both tremble ; but the
middle point will be at reft ; as will be eafily perceived, by
wrapping a bit of paper lightly about the ftring a c, and re-

moving it fucceffively from one end of the firing to the other.

In like manner, if A B were an upper twelfth to a c, and,

confequently, an unifon to its three parts a 1, 12, and 2 c ;

if, ac being open, A B be (truck, its three parts a 1, 12,
and 2 c, will feverally tremble ; but the points 1 and 2 remain

at relt. This, Dr. Wallis tells us, was firft difcovered by-

Mr. William Noble, of Merton college ; and after him, by
Mr. T. Pigot, of Wadham college, without knowing that

Mr. Noble had obferved it before. To which we may add,

that M. Sauveur, long afterwards, propofed it to the Royal
Academy, at Paris, as his own difcovery, as it is like

enough it might be ; but upon his being informed, by fome
of the members then prefent, that Dr. Wallis had pub-
lifhed it before, he immediately refigned all the honour
thereof. Phil. Tranf. abr. vol. i. p. 606.

This phenomenon is better explained under the article*

Sons Harmoniques, Vibrations, Fundamental, and
Generate.
We (hall add to the article String, mufically confidered,

D'Alembert's definition of the term cordefonore in the ori-

ginal edition of the Encyclopedic, and copied by Roufieau

in his Dift. de la Muf. Corde fonore is any ftring ftretched

right, whence a mufical tone can be produced.
" If a ftring is fcrewed tight in any one of its parts, it

moves to a certain diftance from the right line it formed in

its quiefcent (late, returning afterwards, and vibrating back-
wards and forwards, by its elafticity, like a pendulum put
in motion. Farther, if this ftring is of a fubftance equally

elaftic in all its parts, fo that the undulation is communi-
cated to the whole firing, in vibrating it will produce a
found, and its found will always accompany its vibrations.

Geometricians have difcovered the laws of thefc vibratione>

and muficians thofe of the founds which they produce.
" It has been long known by experience, and, to a certain

degree, by reafon, that, cateris paribus, ftrings vibrate with
more or lefs rapidity, in proportion to their length ; that is

to fay, the ratio of their lengths is always inverfe to that of

the number of the vibrations. Dr. Taylor, a celebrated

Englifh geometrician, was the firft who demonftrated the

laws of the vibrations of ftrings with any exactitude, in his

learned work, entitled " Methodus incrementorum direfta

et inverfa," 171 5 ; and thefe fame laws have likewife been de-

monftrated by John Bernoulli, in the fecond volume of the
" Memoires de l'Acad. Imperiale de Petcrfbourg."

From the formula (adds Roufieau) which refults from

thefe laws, and which may be found in the Encyclopedic,

art. Corde, I (hall draw the corollaries following, which
ferve as principles to the theory of mufic.

1. If two ftrings of the fame matter are equal in length

and thicknefs, the number of the vibrations in equal times will

be as the roots of the numbers which exprefs the ratio of

the tenfion of ftrings.

2. If the tenfions and the lengths are equal, the number
of the vibrations in equal times will be in the inverfe ratio ol

their thicknefs, or diameter of the ftring.

3. If the tenfion and thicknefs are equal, the number of

vibrations in equal times will be in the inverfe ratio of their

lengths.

For the intelligence of thefe theorems it feems necefTary

to obferve, that the tenfion of the ftrings is not reprefented

by the weight or preffure of the tenfion, but by the roots

of thefe fame weights; thus, the vibrations being reciprocally

as the fquare roots of the tenfions, the weights of the ten-

fion are reciprocally as the cubes of the vibration, &c.

3 A From
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From the laws of the vibrations of firings, are deduced

thofe of the founds which refult from them.

The more vibration; a Itring makes in a given time, the

more acute is the found; and the fewer vibrations a itring

makes, the more grave it if. So that found i reciprocally fol-

low their vibrations ; their intervals are exprefled by the

fame ratios, which reduces all mnlic to calculation.

It appears by the preceding theorems, that there are three

ways of changing the tone of a firing ; namely, the length,

thicknefs, and tendon. What thefe alterations produce fuc-

ceflively upon the fame firing, may be produced at once on

different firings, in giving them different degrees of length,

thicknefs, and tendon. This method combined is that

which is praftifed in the fabrication and tuning of all

flringed instruments, relative to the fixed length of the

ftrings by pins and bridged, or the changeable lengths by
pegs and a nut ; and the prefl'ure of the fingers, which aft

like moveable bridges of a monochord. See Harmonics.
Another property, not lefs furprifmg, of a tuneable Itring

is, that if the finger which divides it into its aliquot parts

toi:ch the firing flightly, without prefiing it down to the

finger-board, and a part of its vibrations are fuffered to be

communicated to the upper portion of the firing, at fuch

time, inflead of the whole firing founding, or the ufual

part of it next the bridge, the found only of the greatefl

common aliquot will be heard. See Harmonics.
The word corde, in French, is ufed frequently in compo-

sitions for the fundamental founds of the key ; and the dif-

cords which alter the modulation in the bafe, or prolong a

phrafe, are often called harmonic chords.

String, in Ship-Building, is a drake or drakes within-

fide, under the gunwale, and anfwering to the fheer-itrakes

without-fide : it is fcarfed in the fame manner as the fheer-

ftrake, and bolted through the (hip's fide into the fheer-

drake between the drifts, for the purpofe of greater

Straight, as this part requires all the fecurity that is poffible

to be given, in order to a (lift the fheer.

Strings of Metal, a term ufed by our miners to exprefs

thofe thin and fmall veins of ore, into which the beds or

veins degenerate toward their terminations. Thefe are from
an inch to a tenth part of that in thicknefs, and run through
the folid rocks to a great diltarce. The ore in them is

ufually very pure and rich, and as they lie in the rocks,

communicating with the larger veins of ore, they refemble

the feveral fmall brooks and rivulets in a hilly country,

which by degrees uniting all their dreams, form the rivers.

STRING-HALT, among Horfes, an involuntary and
convulfive motion of the mufcles, which extend or bend the

hough. When it feizes the outfide mufcles, the horfe

ftraddles, and throws his legs outward ; but when the infide

mufcles are affefted, his legs are twitched up to his belly.

Sometimes it is only in one leg ; fometimes in both. It ge-

nerally proceeds from forae flrain or blow, and the removal
often is difficult, and f'Idom attended with fuccefs ; though,
in the beginning, a dring-halt may be removed with good
rubbing, and the ufe of fomentations, with daily but mode-
rate exercife. The lad refuge is ufually the fire, which
fome fay has been known to anfwer, at lead fo far as to
prevent abfolute lamenefs in particular cafes. A fimilar

affeftion fometimes takes place in neat cattle, which is to be
removed nearly in the fame manner.

STRINSIA, in Ichthyology, a name given by authors to

that fpecies of the gadus, which is called by fome lota, and
by others mujltla jluviatilis ; by us in Englifh the eel-pout.

Olaus Magnus calls it the borbocha.

STRIP, at Sea. A chafe is faid to Jirip himfelf into

fhert or fighting fails, when he put6 out his colours in the
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poop ; his flag on the main-top ; his dreamers «r pendants
at the end of his yard-arm ; furls his Ipnt-fail

j
peeks his

mizen ; and flings his mam-yard. In which cafe, the chafer

mud prepare himfelf for fight.

Strip the Majls, To, is to unrig a fhip, or dived the

malts of their machinery and furniture, otherwife called dif-

mantling.

STRIP, To, in Rural Economy, a term Signifying to drain

the lad milk from cows.

STRIPED Stalk. See Stalk.
Striped Velvet. See Vf.lvet.

STRIPPING, in Agriculture, a term applied to the ope-

ration or praftice of fcumming or taking off a thin portion

of the furfacc of lay or other ground, in a fort of alternate

manner ; a thin dice or piece of the turfy or other furface, to
the breadth of from four to five inches, being cut up and
turned over on to an adjoining portion of folid furface of the
fame breadth, in performing the work : by this means,
though the turfy or other furface be but half of it dripped
or cut up and turned, the whole is completely covered over,

prefenting a flnped or ribbed-like appearance ; which, in

fome places and diftrifts, is termed ribbing, but in others it

has different other names given to it.

This is a praftice which is common in mod of the fouth-
weltern counties of the kingdom.

Stripping of Hop-Poles, in Rural Economy, the praftice

of clearing and removing the wade binds from about them
after the hops have been picked, by untwiiting and drawing
them off from the poles, which is readily executed. It is an
operation that fhould always be performed as foon as poffible

after the produce has been gathered, as much injury is done
to the poles by letting the binds remain long twided about
them while they are lying upon the moid ground. The
price of dripping poles of this kind of this fort of in-

cumbrance, is molt commonly about three (hillings the acre.

When the dripping of the poles has been completed, they

are ready for being pointed and put up in ftaeks. See

Stacking and Staking ofHop-poles.

Stripping or Paring-Share, in Agriculture, that fort of
dripping or paring contrivance which is fixed upon ploughs

for the purpofe of dripping, paring, or taking off the fur-

face or fward of lay-ground, in fome cafes, in breaking it

up. It is made in fomewhat the manner of a paring-fock,

and rendered extremely (harp in the cutting parts or edges.

It is formed of different fizes ; but has fometimes confi-

derable breadth, and is capable of being put upon different

common ploughs. It is a tool or contrivance which is much
ufed in Devon/hire and Cornwall, and which may, on dif-

ferent occafions, be found ufeful, and of considerable bene-

fit in the performance of fuch fort of work in different

other diftrifts of the country. See SocK-Paring.
STRIPPINGS, in Rural Economy, a word made ufe

of to fignify the lad: milk of cows, or the ftrokings or

afterings.

STRITHAGEN, in Geography, a town of France, in

the department of the Ourtc ; 8 miles N.W. of Rolduc.

STRIVALE, in Ichthyology, the name ufed by many
for the fi(h more ufually known by the name of aper, the

boar-fifh.

STRIVALI, in Geography, two rocky iflands in the

Mediterranean, anciently called " Strophades," which, ac-

cording to the representations of the poets, were the abode
of the'Harpies ; now inhabited by a few monks

; 46 miles

S. of Zante. N. lat. 37 29'. E. long. 21° 12'.

STRIX, the Owl, in Ornithology, a genus of birds of
the order Accipitres ; of which the generic charafter is as

follows : Bill hooked, no cere ; noftrils oblong, covered

with
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with brillly recumbent feathers j the head, auricle.^ and

, Urge ; the tongue is bifid.

The birds of this genua fly abroad by night, and prey

on finall birds, mice, and bats: their eyes arc weak by

day, and gcnei.ilU clofed, during which time, if difcovcred,

they are pefkered by (mall birds : theit legs are ufually

downy to the toes j outer toe retractile; auricles large,

covered with a membrane ; outer quill-feathers ferrate on

eacli edge ; the claws are hooked and lharp.

The alliance between the genus Strix and that of Fu.ro
(which lee) is extremely itrong, fo much fo, that by fomc

authors, owls have been confidered as a kind of nocturnal

hawks, differing, as Linnxus obferves, from thofe birds, in

the fame manner as moths differ from butterflies ; the one

being chiefly nocturnal, and the other diurnal. Thefe are

feparated into two fe&ions, -viz. th ife that have ears or

horns, aud thofe that have none. Thefe horns are length-

ened feathers on each fide the head, and are capable of be-

ing more or lefs erected, at the plealure of the bird. To
thefe Dr. Shaw has added another divifion, under the name
of Accipitrine owls, or fuch as, from their general habit,

are more nearly allied to hawks than the others. Gmelin
enumerates fifty fpecies, but Dr. Shaw defcribes more than

fixty.

Species.

A. Eared.

' Bubo ; Great Owl, or Rufous Horned Owl, varie-

gated with black, brown, and a(h-coloured fpots and

freckles. The fpecific character given by Gmelin is, body
tawny. There are three other varieties : I. Body darker,

with blackifh wings. 2. Legs naked. 3. Blackifh-yellow,

variegated with white. This is the largeit fpecies of owl,

and but little inferior in fize to an eagle. Its general

colour is rufous or ferruginous, varied with larger and

fmaller fpots and markings of brown, black, and grey
;

together with innumerable freckles or minute fpecks of the

fame colours. It is found of a deeper or lighter hue, ac-

cording to various circumftanccs of age, health, and climate

:

the larger wing and tail feathers are obfeurely varied by
dufky tranfverfc bars ; the bill is black, the eyes are very

large, and of a bright reddilh or golden orange-colour
;

the legs are fhort and llrong, thickly clothed, down to the

very claws, with fine, downy, and fetaceous plumes ; the

claws are extremely large, (hong, and black.

This fpecies, including the varieties above enumerated,

appears to be very generally diffufed throughout the tem-

perate and northern parts of the old continent, and is even

fuppofed to occur both in North and South America. In

this country it iB rarely feen : in Germany it is rather com-
mon. It prevs, in the manner of eagles and the larger falcons,

on hares, rabbfts, and almoft all kinds of birds, and builds

its neft among the crags of rocks, or among ruined edifices,

and lays, as it is fuppofed, rarely more than two eggs,

which are larger and rounder than thofe of a hen, and of a

rufous colour, blotched with variegations not much unlike

the bird itfelf.

Owls have ufually been regarded as birds of ill omen,
and fuperititioufly confidered as meflengers of woe. This
is the cafe in the new world as well as the old. The
Athenians alone, among the ancients, feem to have been

free from this popular prejudice, and to have regarded the

owl with veneration rather than abhorrence, confidering it

as the favourite of Minerva. The owl thus venerated ap-

pears to have been a variety of this fpecies, which is faid

to be common in many parts of Greece. The Romans
viewed the owl with daeftation and dread. It was held

ed to Proferpine : its appearance foreboded unfor-

tunate events, and according to Pliny, the city of Rome
underwent a folemn lultration in confequence of one of

thefe birds having accidentally (brayed into the Capitol.

Virginiana ; \ ir.;tnian Owl. Body above brown,

varied with fine, zigzag, tawny, and cinereous lines; be-

neath pale-afh, with tranfverfc brown ftreaks ; throat and
fides of the breatt orange, flrcaked with brown. This is

an inhabitant of America, and is lefs than the laft. Ac-
cording to Mr. Edwards, it approaches in magnitude nearly

to 'he greateit horn or eagle owl : the bignefs of the head

in this feema not at all inferior to that of a cat ; the wing,

when clofed, meafures, from the top to the ends of the

quills, full fifteen inches ; the bill is black, the upper man-
dible is hooked, and overhanging the nether, as in eagles and
hawks, having no angle in them, but plain on its edges ;

it is covered with a fkin, in which are placed the noftrils,

and that (kin hidden with a brillly kind of grey feathers,

that grow round the bafis of the bill; the eyes arc large,

having circles round them, broad, of a bright fhining gold-

colour ; the fpace round the eyes, which may be called the

lace, is of a light brown colour, confufedly mixed with

orange, gradually becoming dufky where it borders on the

eyes ; over the eyes it has white ilrokes ; the feathers that

compofe the horns begin jufl above the bill, where they are

intermixed with a little white, but as they extend onwards
beyond the head, they become of a red-brown, clouded with

dufky, and tipped with black ; the top of the head, neck,

wings, and upper fide of the tail, arc barred acrofs with
bars of dufky-reddifh ; the greater wing-feathers and the

tail are barred acrofs with dufky bars of half an inch in

breadth ; the feathers between the back and wings are

orange coloured, tipped with white ; the fore-part of the

neck and bread are bright brown, inclining to orange,

which grows fainter on the fides ; this brown part is fpetted

with pretty large dark fpots ; the middle of the brealt,

belly, thighs, and under-fide of the tail, are white, or faint

afh-colour, barred tranfverfely with dufky lines pretty regu-

larly : the infide of the wings is coloured and variegated

in the fame manner ; the legs and toes, almoft to the ends,

are covered with light afh-coloured feathers : the ends of

the toes and claws are of a dark horn-colour.

This fpecies occafionally varies in the caft of its colours,

which are fometimes darker, with fewer variegations in its

plumage. It is found in North America, as high as Hud-
fon's Bay, frequenting woody diltricts, and uttering, it is

faid, a moft hideous noife in the woods, not unlike the hal-

looing of a man, fo that paflengers, beguiled by it, fome-

times lofe their way.
Sc.en'Diaca ; Scandinavian Owl. Body whitifh, with

black fpots. It inhabits the mountains of Lapland, and

is the fize of a turkey.

Zeylonensis ; Ceylon Owl. Body above reddifh-

brown, beneath yellowilh-white ; circles on the face reddifh-

brown, ftrcaked with black. It is, as its name denotes,

an inhabitant of Ceylon, where it is called Rait A&a.
The length of this fpecies is nearly two feet, and its weight

about two pounds and three quarters. The bill is horn-

coloured ; the irids yellow ; the upper parts of the bill of

a pale reddifii-brown ; the under parts yellowifli-white

;

each feather appearing to be ftreaked and barred with a

dufky-black ; the cars of the horns are fhort and pointed ;

the prime quills and tail are barred with black, white, and
pale-red.

SINENSIS; Chinefe Owl. Body reddfh-brown, with

waved black lines, beneath ftreaked with reddifh-black,

and barred with white. It inhabits China : the bill and

3A2 leg!
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legs are black ; fecondary quill-feathers with four blackifh

bars.

Coromanda ; Coromandel Owl. Body above greyifh-

red, with reddifh-white fpots ; beneath pale-red, with fmall

femilunar black fpots. It is found in India. The bill is

black ; the irids yellow ; legs reddifli ; cheeks white ; quill

and tail feathers barred with reddifh-white.

Asio ; Red Owl. Body above ferruginous, beneath

cinereous ; wings with five white dots. It is not quite a

foot long. It inhabits New York, and as low as the

Carolinas ; and lives in the woods near the coalt. The
female is faid to differ iu being brown and ferruginous.

Mk.xicana ; Mexican Owl. Body variegated with

brown and black. It inhabits Mexico, where it is called

by the name of Tecoloth Its colour is a variegation of

black and brown.

Americana ; American Owl. Head and body above

cinereous, beneath rutty ; rump white, fpotted with black ;

wings and tail rutty, with cinereous and grey tranfverfe

lines. This is an inhabitant of America, and is fuppofed

by Buffon to be a variety of S. otus, which is the next

to be defcribed.

* Otus ; Long-eared Owl. This, in its general ap-

pearance and colours, is very ftrikingly allied to the S.

bubo, but in fize it is far inferior. It is about fourteen

inches and a half in length. The general call of the co-

lours inclines more to ferruginous on the breaft and under

parts, with a mixture of white in the front of the head and
thighs. This bird is fond of woody and rocky folitudes,

and is not obferved to build any nelt of its own, but con-

tents itfelf with a deferted neft of a buftard or magpie,

and ufually lays five eggs. The young are at firft entirely

covered with white down, and begin to acquire their colours

at the expiration of about fifteen days. In feveral parts

of Italy is found a variety of this bird, which differs in

being (omewhat larger, and in having the plumage mixed
or varied in a confiderable degree with alh-colour ; the

bend of the wing and the coverts white, and the tail is

marked with zigzag black lines. The long-eared owl is

confidered as a pretty general inhabitant of Europe, and
though far lefs common in our own country than fome
other fpecies, it is not of unfrequent occurrence. In

North America it is found to inhabit the woods at a dif-

tance from the lea-coaft, and has been obferved at Hudfon's
Bay, preying by night, with much clamour, and often ap-

proaching the dwellings of the inhabitants.

* Brachyotos ; Short-eared Owl. Horns fliort ; body
above brown ; the feathers edged with yellow ; beneath
pale-yellow, longitudinally ttreaked with dufky. This fpecies

is found in our country, in divers other parts of Europe,
alfo in America and Siberia. This bird was firit accu-
rately defcribed by Mr. Pennant, whofe account is as fol-

lows. The length of the fhort-eared owl is about fourteen

inches ; the extent is three feet ; the head is fmall and hawk-
like ; the bill is dufky ; weight fourteen ounces [ the circle

of feathers that immediately furrounds the eyes is black ;

the larger circle is white, terminated with tawny and black;
the feathers on the head, back, and coverts of the wings,

are brown, edged with pale dull yellow ; the breaft and
belly of the fame colour, marked with a few long, narrow
ftreaks of brown, pointing downwards ; the thighs, legs,

and toes, are covered with plain yellow feathers ; the quill-

feathers are dufky, barred with red ; the tail is of a deep
brown, adorned on each fide ; the fhaft of the four middle
Feathers with a yellow circle, which contains a brown
fpot ; the tip of the tail is white. The horns of this

fpecies are very fmall, and each confifts of only a fingle
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feather ; thefe it cm raifc or deprefs at pleafure, and in *
dead bird they are with difficulty difcovercd. Tins bird is

much more rare than the long-eared owl ; both are folitary

birds, avoiding inhabited places. Thefe fpecies may alfo be
denominated long-winged owls; the wings, when cl<.

reaching beyond the tail ; whereas in common kinds they
fall (hort of it. The- fhort-eared owl is a bird of paffage,

and has been obferved to vifit Lincolnfhire in the beginning
of Ottober, and to retire early in the fpring ; fo probably,

as it performs its migrations like the woodcock, its fummer
retreat is Norway. During the day, it lies hidden in long

old grafs; when difturbed, it feldom flies far, but will

alight, and fit looking at any perfon who happens to be
prefent, at which time the horns may be feen very diftinttly.

It has not been obferved to perch on trees, like other owls

;

it will fly in fearch of prey in cloudy and hazy weather.

Farmers are fond of feeing thefe birds in their fields, as

they foon clear them of mice. It is frequently found on
the hill of Hoy in the Orkneys, where it flies and preys by
day, like a hawk. This bird in Hudfon's Bay is called

the moufe-hawk. It never flies, like other owls, in fearch

of prey, but fits quietly on the ftump of a tree, watching

the appearance of mice. It breeds near the coaft, making
its neft with dry grafs upon the ground, and migrates fouth-

wards in the autumn.

Mr. Latham gives a different defcription of this fpecies,

which is common in the northern and woody parts of Siberia:

it frequently rufhes blindly towards fuch fires as are light

by night, and aflaults the perfons near them. It is very

fierce, and not at all wanting in courage, and will even at-

tack the fportfman endeavouring to fecure it. Mr. Latham
fays, that the ear-feathers or horns are in reality compofed
of feveral feathers, and do not confift of one only on each

fide, as is commonly fuppofed ; and their power of eleva-

tion is not very great.

Brasiliana ; Brafil Owl. Body above pale rutty-

brown, fpotted with white, beneath whitifh, with rufty-

brown fpots. It inhabits Brafil, and is about the fize of a
thrufh. Bill, irids, fhort feet, and toes, yellowifh.

NiEVlA ; Mottled Owl. Body grey, beneath paler,

both fpotted with black and rutty ; feathers of the head

and breaft dotted with black. It is found at New York,
and is twelve inches long.

Indica ; Indian Owl. Black-dufky ; wing-coverts grey,

with black lines ; breaft buff, with fmall arrow-fhaped

fpots. Inhabits Ceylon, and is feven inches long.

Zorea ; Sardinian Owl. Feathers of the ears eight or

nine, bill greenifh-yellow. It inhabits Sardinia and Italy ;

the toes are naked, feven inches long : it is folitary, does

not migrate, and makes a howling noife.

Carniolica ; Carniolic Owl. Body whitifh-afh, with

blackifh fpots and tranfverfe ftripes. It inhabits Carniola ;

and makes its neft in hollow trees and rocks.

Deminuta ; Yaik Owl. Body red, of a fmall fize.

It inhabits the forefts upon the Ural. It refembles the

S. bubo in colour and form, but is much lefs ; it weighs

fcarcely a pound ; it builds its neft in fiffures of rocks and

hollow trees.

Pulchella ; Siberian Owl. Body grey, variegated with

brown, rufty, and white. It inhabits Siberia, and is nine

inches long.

Scops; Little Horn-Owl. Ears of one feather each.

This inhabits Europe ; is feven inches and a quarter long,

and preys on field-mice. In the dead body the ears are

fcarcely confpicuous ; the colour varies according to the

age, grey, rufous, brown or blackifh ; the legs are fpotted

with brown ; the toes and claws are brown. This is a fpe-

cies
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ties of uncommon elegance, and of a (nail fize. The ge-

neral chip lition "t its coloura is Gmilar to that of the

eagle owl, but with a mixture of grey, which predominate!

on the bread and belly of the bini ; it varies, however, con-

iidcrably in the c;ilt of its colours, according to the various

circumrtances of age and fex, and when young it is laid to

be wholly grey : the ind; are alio faid to be of a pale yel-

low in the young, and deep yellow or even hazel in the old

birds; the legs are covered to the toes with Ipeckled grey

and brown plumes. The fcops is a native of the warmer

parts of Europe, and is of a migratory nature. In France

it is faid to arrive and depart at the fame time with the fwal-

low. At particular times great flights arrive, and wage
war a^'jinll field-mice, in thole years when thefe animals

happen to be unufuallv numerous. In Italy, its favourite

refidence is in gently riling, wooded regions, but not among

lofty mountains, and it lives chiefly on infects and earth-

worms. During the day it continues in the fliade of the

woods, perched on a branch, and remains motionlefs,

with its ears or tufts erected : in this Hate it will permit a

very near approach, and then only retires to hide itfelf

afrefh among the branches. Towards the dufk of the even-

ing it emtrges from its retreat, perches on a tree in fome

open fpot, and begins its cry, which confilts of a quick

and often repeated whittle. It condrudts no ned, but de-

pofits its eggs, to the number of five or fix, in the hollows

of trees. In Italy, the young are full-fledged by the begin-

ning of July, when they follow their parents during the

night for food, till they are able to feed themfelves, and to

procure grafshoppers, beetles, and other infects. When
this period commences, they leave their parents, and each

lives feparalely. They remain in Italy till October, at

which time they become very fat, and would be good food,

but for a peculiar fmell attaching to the flefh. When taken

very young, they become by conltant attention familiar,

and to a certain degree affectionate ; but this continues only

fo long as their dependence is neceflary for their fupport.

After that period is elapfed, their familiarity fubfides,

their confidence diminifhes, and at length they make their

efcape, and feem to fly from mankind as the general tyrant

of nature.

B. Earleft.

Nyctea ; Snowy Owl. Body whitifli. with a few brown

lunate fpots. This, is found in Europe, America, and Afia,

and is two feet long; it flies abroad by day, and preys on

herons, hares, mice, and fometimes carrion ; makes a howl-

ing noife : in winter it is often fnow-white. A variety has

numerous fpots ; the bill and claws are black. According to

Mr. Pennant, this fpecies varies greatly in weight, being from

three pounds to a pound and a half. It inhabits the coldcit

parts of America, even as high as the remote mountains in

the icy centre of Greenland, from which intenfe cold it mi-

grates to the fhores. It adds horror even to that country,

by its hideous eric, refembling thofe of a perfon in deep

diflrefs. It is rare in the temperate parts of America, and

drays feldom as low as Pennfylvania and Louifiana: it is very

common in Hudfon's Bay, Norway, and Lapland. It has

no dread of the utmoft rigour of the feafon, but bears the

cold of the northern regions the whole year. It flies by

day, and is fcarcely didinguifhed from the fnow ; it falls

perpendicularly on its prey ; feeds on whi'e grous, and pro-

bably on hares ; hence its Swedifh name barfang. In Hud-
fon's Bay it is almoft domelticated, harbouring in places

near the tents of the Indians. It is fcarce in Rufiia, but

rather common on the Uralian mountains, and all over the

north and eaft of Siberia, and in the Afiatic empire, even

in the hot latitude of Adrakan. In Kamtfchatka it is very
numerous.

Texgmalmi ; Swedifh Owl. Body grey, with fmall
round fpots. It inhabits Sweden, and is the fize of a black-
bird.

* Nebulosa ; Barred Owl. Head, neck, bread, back,
and wing-coverts, brown, fpotted with white ; the belly and
vent are of a dirty-white, llreaked with brown ; the tail is

marked with brown and whitifh bands, whitifh at the tip.

It inhabits Hudfon's Bay and New York ; fometimes, but
rarely, in England. It is two feet long, and feeds on mice,
hares, and cranes.

Pfiii.sru illata ; Spectacle Owl. Head white, fmooth,
downy ; body above, area of the eyes, and chin, brownifh

;

beneath reddifh-white ; the bread is barred with reddifh-

brown. It inhabits Cayenne, and is twenty-one inches
long.

Cinerea ; Sooty Owl. Head, neck, and wing-coverU,
footy, with dirty-white lines ; bread and belly whitifh, with
large oblong dufky brown fpots. It inhabits Hudfon's
Bay ; is two feet long ; flies in pair6, and preys on mice or
hares. The bill is whitifh ; irids yellow ; the tail is marked
with oblique brown and dirty-white dreaks ; a part of the
fkin from the chin to the vent bare of feathers.

Wapacutha ; Spotted Owl. Back and tail-coverts

white, fpottcd with dufky ; bread and belly of a dirty-

white, with reddifh lines eroding each other. This alfo it

found in Hudfon's Bay : it is two feet long ; forms its neft

of mofs on the ground, and preys on mice and fmall birds :

its flefh is confidered as excellent food.

Cunicularia ; Coquimbo Owl. Body above brown,
beneath white ; legs warty and hairy. It is found in Chili

;

is the fize of a pigeon ; flies in pairs, fometimes by day; and
preys on infects and reptiles ; it lays four eggs, variegated
with white and yellow, in long fubterraneous burrows. The
irids are yellow ; the body above fpotted with white.

Aluco ; Aluco Owl. Head rufly ; irids black ; firft

quill-feathers ferrate. This is found in divers parts of Eu-
rope ; is about fifteen inches long ; lives during fummer in

woods, in winter near habitations : it feeds on mice.

Svlvestris ; Auftrian Owl. Body variegated white and
brown; the fpace round the eyes is white, the irids red. It

inhabits Audria ; is the fize of a fowl ; the covering of the

head is an elegant radiate wreath of white feathers.

Alba ; White Owl. Body above tawny, fpotted with
grey, beneath white ; quill and tail feathers rufous, the

latter tipt with white. It inhabits Audria, as does the

next.

NocTUA ; Rufous Owl. Body pale rufous, with longi-

tudinal brown fpots ; the irids are brown.

Rufa ; Ferruginous Owl. Body rufty, fpotted with
brown ; the irids are blueifh. It inhabits the woods of
Idria.

Solon iensis ; Solonefe Owl. Body above black-browa
mixed with tawny, beneath white ; tail white, with blackifh

lines croffiBg each other near the tip. This inhabits France,

and is fifteen inches long. Crown, and outward circle of
feathers round the face, varied with reddifh and white ; toes

horn-colour.

* Flammea ; Common Owl. Body above pale yellow,

with white dots, beneath whitifh, with black dots. It in-

habits Europe, America, and Northern Alia, and is about

fourteen inches long.

Barbata ; Mountain Owl. Space round the eyes and
chin black. Bill and irids yellow ; body cinereous

;
pri-

mary quill-feathers ferrate on both edges.

* Stridula ; Tawny Owl. Body rudy, the third quill-

feather
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feather i9 longer. It inhabits Europe and Tartary, and is

nineteen ounces in weight.

* Ulula ; Brown Owl. Body above brown, fpotted

with white ; tail-feathers with linear white bands. A variety

is much fmaller, though fome writers confider thefe two va-

rieties as merely the male and female of the fame. This

fpecies inhabits Europe and Newfoundland, and is about

fourteen inches long. With refpeft to the general manners

of the brown owl, or, as it is called by Pennant, the wood
owl, the naturalift obferves, that by night thefe birds are very

clamorous, and when they hoot, their throats are greatly in-

flamed. In the dufk they approach our dwellings, and will

frequently enter pigeon-houfes, and make great havock in

them. They deftroy numbers of leverets, as appears by the

legs frequently found in their holes ; they alfo kill abundance

of moles, and (kin them with as much dexterity as a cook
does a rabbit.

Arctica ; Arctic Owl. Body rufty-brown, above

fpotted with black, beneath (treaked with narrow brown
lines ; bill, orbits, and band under the wings, brown. It in-

habits Sweden, and is eighteen inches long.

Funerea ; Canada Owl. Body brown, with a few large

white fpots above, beneath white, with tranfverfe narrow

brown bars ; the tail is long, with broad brown and narrow

white bars. This fpecies is found in many parts of Europe
and North America. The head is black, with white points

;

five firft inner quill-feathers not fpotted on the outer edge
;

the irids are yellow.

Hudsonia ; Hawk-Owl. Feathers above brown, with

white edges, beneath white, with tranfverfe black lines

;

the bill and irids are golden. This bird is, fays Edwards,

who was the firft defcriber of jt, rather larger than a fpar-

row-hawk, and has much the air and manner of a hawk,
from the length of its wings and tail ; but the form of the

head and feet clearly (hew it to be near of kin to the owl

kind. The birds of this fpecies fly and prey at noon, which

is contrary to the nature of moll of the owl kind. The bill

is like a hawk's, but without angles on the fides, of a bright

reddifli-yellow. Mr. Edwards was told that the eyes are of

the fame colour. The fpaces round the eyes are white, a little

(haded with brown, and dafhed with fmall, longifh, dulky
fpots ; the outfides of thefe fpaces, towards the ears, are

encompalled with black ; without that again is a little white

;

the bill is covered almoft with light-coloured briftly feathers,

as in molt of the owl kind ; the top of the head is of a

very dark brown, fpotted finely with little regular round
fpots of white ; round the neck, and down to the middle of
the back, is dark brown, the feathers feeming to be tipt

with white ; the wings are of a brown colour, the quill

and covert feathers being finely fpotted on their outer webs
with white ; the three quills next the body are not fpotted,

but have whitifli tips : the feathers between the back and
wing are painted with broad tranfverfe bars of brown and
white ; the inner coverts of the wing are white, with tranf-

verfe lines of brawn ; the quills withinfide are of a dark
alh-colour, with white fpots on both webs ; the prime quill

is fpotlefs within, and without on its outer web, and hardly

any of that reflecting back of the points of the outer web,
as is obferved in owls ; the rump and covert-feathers of the

tail are dark-brown, tranfverfely barred and mixed with a

lighter brown ; the tail on the upper fide is dark brown, and
alb-coloured beneath, compofed of twelve feathers, the

middlemoft longer by two inches acrofs than the very outer-

moft ; it is barred acrofs by feven or eight tranfverfe narrow
bars of light brown ; the breaft, belly, thigh, and coverts

under the tail, are white acrofs, with narrow brown lines in

a regular manner ; the legs and feet are wholly covered with

fine foft feathers of the colour of the belly, but the varie.

gating lines are fmaller ; the claws are (harp, crooked and
pointed, and of a dark brown colour. There was, fays

Edwards, another of this fpecies brought with this, which
was a little bigger, and differed fometlung in colour, which
he imagines was the female of this. Thefe were natives of
Hud(on's Bay, where its native name ii Caparacock. It

preys on white partridges and other birds, and is fo bold as

to attend near the fuwler with his gun, and will fometimes
carry off a partridge after it is (hot, before the fportfinan

can come up to it. Pennant, in his Arctic Zoology, fays

this ipecies is common to North America, Denmark, and
Sweden ; it never hatches above two at a time, which for

months after flight remain of a rultv-brown colour.

Uralexsis; Ural Owl. Body whitifh, with longitudi-

nal brown fpots in the middle of each feather. It inhabits

the mountains of Ural, in Siberia, and i^ the Cze of a hen.

The bill is of a wax colour ; the irids and eye-lids are

black ; orbits a(h ; the rump i3 white ; the tail is long and
wedged.

Accipitrina ; Cafpian Owl. Body above yellowiih, be-

neath yellowifh-white, both (Ides with longitudinal blackilh

ftreaks, belly dotted with black, irids citron. This inha-

bits near the Cafpian fea ; and is the fize of the brown owl.

Bill black ; wings beneath and vent white
;

quill-feathers

outlide yellowiih, within white teffellate with black ; the

tail is rounded, (horter than the wings, blackilh barred with

white, and whitilh at the fides.

Javanica. Body cinereous, in a few places reddilh, with
black and white Ipots ; beneath it is of a dirty-white, mixed
with reddilh and black fpots.

Nova Scelandia ; New Zealand Owl. Irids yellow
;

body above brown, fpotted with white ; beneath it is tawny.

There is a variety of which the body is brown, the feathers

edged with tawny ; the tail is brown, with paler bars ; or-

bits tawny. It inhabits New Zealand : is eleven inches

long ; the bill is horny, with a black tip.

Cayennensis; CayenneOwl. Body (freaked with reddilh,

and tranfverfely waved with brown : the irids are yellow.

It inhabits Cayenne, and is the fize of the fcreech-owl.

The bill is horny, claws black.

Dominicensis; St. Domingo Owl. Body beneath ru-

fous ; breaft a little fpotted. It inhabits St. Domingo ;

refembles the brown owl : bill larger, ftronger, and more

hooked.

Tolchiquatli ; New-SpainOwl. Irids pale-yellow; body
above variegated with black, pale-yellow, white and tawny ;

beneath white. It inhabits New Spain. The bill, claws,

and lower wing-coverts, black.

Chichictli ; Mexican Owl. Body tawny, variegated

with brown and black ; the eyes are black, the eye-lids blue.

It inhabits New Spain, and is about the fize of a hen.

Acadica ; Acadian Owl. Body above bright bay, fpot-

ted with white ; beneath dirty-white, mixed with rufty. It

inhabits North America, and is feven inches long. The bill

is brown, the irids yellow, crown with pale fpOts ; orbits

cinereous ; toes brown.
* Passerina ; Little Owl. Quill-feathers with five

rows of white fpots. There are two other varieties.

I . Smaller, eyes furrounded with white circles. 2. Larger ;

wings variegated with brown and yellow ; the chin is white:

the bird is twelve inches long. This fpecies is found in

many parts of Europe, but is rare in England. It appears

to vary not only in the caft of its plumage, but in the colour

of its irids, which, in fome fpecimens, are faid to be of a

darker colour than thofe in which the irids are yellow. The
pafferine owl frequents ruins, and is faid to depofit its eggs in

fuch
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fuch lituations more frequently than in trees. It is a bird

of a very \vild difpofition, and the young, when taken, even

in the e-ailic.ll (late, foon exhibit a ferocious character, and

differ totally in temper and manner? from tliofo of the fcops,

or little horned owl.

AXBIVRONSJ White-fronted Owl. Body rufly-brown,

beneath paler; forehead white; quill-feathers barred with

black and white. It inhabit N rth America, and is five

inches long. The bill is blueilh, tipt with black ; the irids

are yellow ; a lemicircular white line behind the ears to the

crown ; lower part of the belly and legs cinereous ; claws

black.

STRIZZANO, in Geography, a town of Naples, in Prin-

cipal Citra ; 12 miles S.W. of Amalti.

STROAK1NG, a method of cure which fome people

have adopted in certain difeales, confiding in a mere appli-

cation of the hand to the part affected, in the way of fric-

tion or rubbing.

That friclion has very confiderable ufes in mar.v difeafes,

is allowed. But as to the particular efficacy of the Itroak

of particular perfons, we fee little foundation for it in nature.

Experience, indeed, feems to afford fome, to which we do
not well know what to object.

Mr. Thorefby, in the Philofophical Tranfactions, No. 256.

p. 332. or Abr. vol. iii. p. 1 1. gives feveral very remarkable

indances of cures performed by that famous flroaker, Mr.
Greatnx ; and adds, that when Mr. Greatrix llroaks only

for pains, he ufes nothing but his hand ; but that for ulcers,

or running fore=, he ufes fpittle on his hand or fingers.

STROBILE, a word ufed by furgical writers to ex-

prefs a pledget of a twilled form.

STROBiLITES Vinum. See Vinum.

STROBILUS, in Botany and Vegetable Phyflo/ogy, r^o-

(SiXo;, a name applied by the Greeks to the cone of a fir-

tree, and adopted in the fame fenfe by modern botanilis, for

every feed-veffel of the fame (tructure and character. (See

Pericarp.) A Strobilus, or Cone, is a catkin, hardened

and enlarged into a feed-vefTel, ufually of a woody texture ;

fometimes rather coriaceous ; rarely pulpy. In the molt

perfect examples of this fort of fruit, the feeds are clofely

flickered by the fcales, as by a capfule, which, when dry,

feparate and fpread, fo as not to be brought together again,

except by immcrfion in water. Thus the feeds, generally

winged, are allowed to efcape in dry weather. Of this, the

various fpecies of Fir, Pinus, as well as the Cyprefs, and their

allies, are example-. In the Birch and Alder, the Strobilus

has a kind of capfule to the feeds, within the fcales. The
catkins of Poplars and Willows do not produce Strobdi,

each of their fcales being annexed to a (talked bivalve cap-

fule, totally diftinct therefrom. The Platanus, Liqu'nlambar,

and Comptonia, have ^lobular catkins, in which briltles or

tubercles fupply the place of fcales, and are fo far analogous
to a real Strobilus. In Juniperus, the ftructure of whofe
fruit, in its origin, is exactly analogous to that of Pinus,

what fliould be the fcales of a Cone, become juicy inftead of

woody, and compofe a foft homogeneous berry, in which
the feeds are imbedded.

STROBNITZ, in Geography, a town of Bohemia, in the

circle of Bechin
; 4 miles S.S.W. of Grat/.en.

STROBULUS, among the Ancients, a kind of mitre,

which rofe to a height by many windings and turnings, and
ufed by the Barbarians ; inftead of which the Romans wore
thea^r.r, which had a high but itraight t p.

3TROBUS, in Ancient Geography, a town of Macedonia
;

which was a Roman colony.

STROCAL, in Glafs-making, along iron instrument like

a lire-fhovel, ufed to empty the metal out of a broken pot
into a whole one.

STROCHA, in Geography, a town of the duchy of Sti-
ria

; 4 miles W. of Rottcnman.

STROE, a town of Denmark, in the ifland of Zealand;
6 mile- S.W. of Frederick fburg.

STROEMIA, in Botany, fo denominated by the late

profeflor Vahl, iu honour of the Rev. Hans Stroem, a clergy-
man at Eger in Norway, author of fome botanical treatifes,

in the Danifh language, and of many more on zoology.

—

Vahl Symb. v. 1. 19. Willd. Sp. PI. v. 2. 993. (Cadaba
;

Forfk. iEgypt. -Arab. 67. Juff. 243.)—Clafs and order,

Pentandria Monogynia. Nat. Ord. Capparides, Juff.

Gen. Ch. Cat. Perianth inferior, of four ovate, acute,

deciduous leaves ; the two outer ones concave ; inner flat.

Cor. Petal four, lanceolate, all turned to one fide, wavy,
with claws the length of the calyx ; fometimes wanting.
Nectary of one leaf, herniate, lanceolate, afcending, inferted

into the elongated receptacle towards itsbafe ; its tube flen-

der, longer than the petals. Slant. Filaments five, fometime*
but four, thread-fhaped, unequal, inferted into the ftalk of
the germen, two in the middle, three below, longer than the
nectary ; anthers oblong, erect. Pi/2. Germen on a ftalk

exceeding the length of the ftamens, afcending, oblong ;

ilylenone; ftigma fefiile, obtufe. Perk. Berry coriaceous,
(talked, cylindrical, of one cell and two revolute valves.

Seeds numerous, kidney-fhaped, comprefTed, lmooth, imbri-
cated in three rows, imbedded in pulp.

Elf. Ch. Petals four, or none. Nectary ligulate. Calyx
of four leaves, deciduous. Berry coated, ftalked.

1. S. farinofa. Mealy Stroemia. Vahl Symb. v. 1. 20.

Willd. n. 1. (Cadaba farinofa ; Forfk. cent. 3. n. 12.)—
Leaves oblong, mealy. Flowers with petals, and five fta-

mens.— Native of Arabia. A Jhmb, with round branches,

which, when young, are covered with a glaucous powder.
Leaves alternate, on very fhort italks, half an inch broad,
entire, obtufe, without veins, flat, befprinkled, efpecially at

the back, with a glaucous powder. Stipulas none. Clujlers

terminal, of fix or eight flowers, drooping in the bud. Pe-
tals four, undulated. Ncclary white, fmall ; its limb revo-

lute, narrower than the tube.—The Arabs call this plant

Afal, Korrah, or Sarah, and confider it as a counter-poifon,

with which intention they either chew the young and molt
tender fhoots ; or eat them dried and pulverized.

2. S. tetrandra. Tctrandrous Stroemia. Vahl. ibid.

Willd. n. 2. (Cleome fruticofa ; Linn. Sp. PI. 937. Burm.
Ind. 140. t. 46. f. 3.)—Leaves elliptic-oblong, obtufe, with

a fmall point, naked. Flowers with petals, and four fta-

mens.—Native of the Eaft Indies. The flem is fluubby,
round, branching, leafy, fmooth. Leaves nearly two inches

long, ftalked, green and fmooth on both fides, with one rib,

and' many oblique veins. Clujlers terminal, fimple. Flowers
near an inch in diameter ; as far as can be judged from
a dried fpechnen, they appear of a pale red, or yellowifh.

V\xflamens are inferted far up the (talk of the germen, but
(till much below the latter, fo that this (lower is by no means
gynandrous.

3. S. glandulofa. Glandular Stroemia. Vahl. ibid. Willd.

n. 3. (Cadaba glandulofa ; Forfk. cent. 3. u. 13.)—Hairy
and vileid. Leaves roundifh. Flowers without petals.

—

Native of Arabia, where it is called Tannaim. The flem is

fhrubby, with round branches, clothed, like the whole plant,

with glandular hairs. Leaves rough, entire, pointed, brittle,

half an inch broad. Clujlers terminal, of from four to fix

droopingj?owfrj. Fruit rough with club-fhaped bridles.

4. S. rotundijolia. Round-leaved Stroemia. Vahl. ibid.

Willd. n. 4. (Cadaba rotundifolia ; Forfk. cent. 3. n. 11.)

—Leaves
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—Leaves orbicular, fmooth. Flower* without petals.

—

Frequent about Loheia, in Arabia, and known by the

name of Kadhab. This is a large tree, with thick, round,

fmooth, often emarginatc, leaves, an inch broad, on round

footllalks, which are half an inch long. Clujlers terminal, of

eight or ten ereSiJloiuers, deftitute of petals, but furnifhed

with an ovate, broad, flat neBary, tawny above, yellow be-

neath, green and (lender at the bafe. Stamens inferted near

the bottom of the ftalk of the germen. Fruit two inches

long, hanging by a italk half that length, cylindrical, fmooth,

green, uneven, the thicknefs of a goofe-quill ; the valves,

when they expand, are red on the infide. Seeds black, in

a red dry pulp.

STROEMSHOLM, in Geography, a town of Sweden,

in Weflmannland, on the Malar lake ; 54miles S.W. of Up-

fal. N. lat. 59 30'. E. long. 16 14'.

STROGLIAVACCA, a town of Italy, in Friuli ; 8

miles N. of Concordia.

STROKE, in Sea Language, a Angle fweep of the oars

jn rowing. Hence they fay, row a longftroke, which is in-

tended to pufh the vefl'el forward the more readily.

STROKESMAN is the perfon who rows the hindmofl

oar in a boat, and gives the Itroke which the relt are to fol-

low ; fo that all the oars may operate together.

STROLL, in Agriculture, a termprovincially applied to

a narrow flip of land.

STROM, in Geography, a town of Norway ; 14 miles

S.S.W. of Berga.—Alio, a town of Sweden, in Jamtland ;

47 miles N.E. of Ofterfund.

STROMA, I/land of, is fituated in the Pentland Firth,

about a league from the (hore of Canis bay, and county of

Caithnefs, Scotland. It is a low illand, of a mile in length,

and half a mile in breadth, and ufually contains about thirty

families. It is very productive in corn ; but the principal

employment of the inhabitants is connected with the fea.

Fuel in this, as in moil of the other Scottifli iflands, is diffi-

cult to be procured, whence theiflanders are obliged to fup-

ply themfelves with mofs from the Mainland. Here is a

fchool, and the inhabitants regularly crofs the Sound to the

church. On the weft of Stroma is a vaft cavern, at about

thirty yards from the beach, ftretching down to a level with

the ocean, the waves of which pour into it by a narrow open-

ing. In llormy weather, the fpray of the waves is toifed

above the fummits of the wellern rocks in fuch torrents, as

to run in rills to a refervoir on the oppofite (hore ; and this,

with the addition of the rain-water, is fufficient to keep a

grain-mill in motion during the winter. From the influence

of the fait particles continually floating in the air of Stro-

ma, the dead bodies of the iflanders were preferved from pu-

tridity for many years, and fome of them were exhibited in a

chapel, as antiquities. The claim to the ifland of Stroma

was once contefted by the earls of Orkney and Caithnefs,

and decided in favour of the latter, becaufe venomous animals

were found to live here and die in the Orkneys. The name
of Stroma, or Storma, is fignificative of the impetuous cur-

rents that prevail around the ifland.— Carlifle'sTopographi-

cal Diftionary of Scotland, vol. ii. Beauties of Scotland,

8vo. vol. iv.

STROMATEUS, in Ichthyology, a genus of fifhes of the

order Apodes : the generic character is as follows. Head
comprefled ; teeth both in the jaws and palate ; body oval,

broad, flippery ; tail forked. There are three

Species.

Fiatola. Body beautifully barred. It inhabits the

Mediterranean, and has two ftomachs.

Paru, The back is of a gold-colour ; the belly is filvery.

S T R
This is chiefly found in South America and Tranquebar : it

feeds on lefler fifh and vermes ; the body is (lender, covered
with fmall thin deciduous fcales ; the flefli is white, tender,

and reckoned very delicious food. Its other and minor
charafteriltics are, that it has a middle-fized head, (loping,

above brownifti ; the eyes are large and the pupil black ;

the iris is marked with a white ring and another yellow one

;

the mouth is fmall ; the jaws equal ; teeth fmall and (harp ;

lips (trong and moveable ; tongue Imooth, broad ; aperture
of the gills very large, the cover of one piece, and furrounded

with a membrane ; the lateral line nearer the back, broad,

filvery ; vent nearer the mouth than the tail ; the fins are

long, fcaly, rigid, white at the bafe, and edged with blue ;

the rays are foft and branched.

Cumara. Back blue ; belly white. It is found in the

frefh waters of Chili ; is about a fpan long, and not eroded
with llripes.

Befides the above fpecies enumerated by Gmelin, Dr.
Shaw mentions the following.

Cinereus, or afh-coloured ftromateus with a forked tail

;

the lower lobe longer than the upper. The bedy of this

fpecies is of a more rhomboid form than that of the others,

and the fins are fomewhat more extended or pointed : the

tail is more deeply forked, the lower lobe confiderably ex-

ceeds the upper in length ; the colour of the whole animal

is cinereous, with a call of yellow on the fides of the head

and the bafe of the fins and tail ; the peftoral fins are tinged

with red. It is a native of the Indian feas, and grows to

about the length of a foot or more, and is about two inches

in thicknefs : it is confidered as excellent food, but the

largeft fpecimens are the fined flavoured. The bones are

faid to be of a foft or nearly cartilaginous nature : the refi-

dents in India ufe this fifh both in its frefh and faked ftate,

prepared in various ways. The trivial name with them is

Pampel.

Argenteus ; Silvery Stromateus. The lobes of the tail

of this fpecies are equal. It is of the fame general form
with the preceding, but with rather fhorter fins and tail,

the lobes of the latter being both of equal length ; the

mouth is fituated confiderably beneath the muzzle, which is

thick and round ; the colour of the whole animal is bright-

filver, with a blueifti or dufky tinge on the back and fins

;

the fcales are fmall, thin, and eafily deciduous. It is a na-

tive of the fame feas with the preceding, and is in equal efti-

mation as an article of food.

Niger; or Black Stromateus. This fpecies is entirely

black. It is, however, very nearly allied to the former in

fhape, but the mouth is placed in the ufual manner, the

upper part of the muzzle not rifing above it, as in that

fpecies ; the colour of the whole animal rs blackifh, with a

filvery cad about the bread and fides of the head ; the fcales

are fmall, and the lateral line, as in others of the genus, is

curved in the direction of the back. It is a native of the

Indian feas, and not regarded in much edimation as an ar-

ticle of food, on account of a popular prejudice entertained

againd it from its colour, as well as from its feeding on

onifci (fee Oniscus), which are occafionally found ia its

mouth.

Dr. Shaw obferves, that there is a confiderable degree of

general refemblance between the habits of the genus ftroma-

teus and that of chaetodon ; but as the fpecies of the ftro-

mateus are deftitute of ventral fins, they cannot be placed

in the fame artificial order, and mud rank among the apodes.

" The fame is the cafe with fome other genera which are na-

turally allied to fifties placed in very different orders. This

forms the greateft objection to the Linnsean arrangement of

fifhes : it would, however, be difficult to prove that a more

natura\
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satural diftribution would lead to a readier inveftigation of

the aniro

STROMBERG, i" Geography, a town of Germany, in

the bilhopric of Muniler ; 20 miies S.E. of Mnnllcr. N.

lat. 51° 45'. E. long. 8° 15'.—Alfo, a town of Frauce,

in the department of the Rhine and Mofelle, and chief place

of a canton, in the diltrid of Simmern. The place con-

tains 664, and the canton 7943 inhabitants, in 25 com-

munes ; jf> miles W. of Mentz. N. lat. 49° 55'. E.

long. 7 40'.

STROMBOLI, one of the Lipari iflands, or the firft

of the Eolian ifles to the north-eaft. It was called "H-^lvXn

(Strongyle) by the ancient Greeks, from its round figure ;

and was celebrated for its extraordinary volcano, the erup-

tions of which admit only of Ihort but periodical intermif-

fions. This ifland is diftant from Sicily 50 miles, and its

fire* are discoverable at the diftance of at lead 100 miles.

From the quantity and colour of the fmoke, and the mag-

nitude of the explofion of the volcano, the people of the

country are enabled to foretell the winds which will be pro-

pitious or adverfe to mariners. ^Eolus, who is faid to have

reigned in the Lipari or jEolian iflands, is fabuloufly deno-

minated the king of the wiuds, probably, as fome writers

have conje&ured, becaufe, from the changes in the fmoke

and eruptions of the volcano, he was able to predict what

winds would blow. (See TEolus and Lipari.) Spallan-

zani, who had an opportunity of making obfervations on

this volcano, does not feem much inclined to receive im-

plicitly all that the people of Stromboli fo pofitively afl'ert

concerning it, more efpecially as the mariners of the other

./Eolian ides are of a different opinion. Accordingly it is

a prevalent exprefGon among the mariners of Felicuda,
41 Stromboli non fa marinaro," i. t, Stromboli will not

make a feaman. The whole fliore of Stromboli, to the eaft

and north-eaft, examined by Spallanzani, is compofed of a

black volcanic fand, which, according to M. Dolomieu, is

an aggregate of fragments of fhoerls ; and with thefe fhoerls,

which are entirely opaque, and are attracted by the magnet,

Spallanzani difcovered with a lens a number of fmall tranf-

parent and vitreous bodies, of a yellowifh-grcen tin&ure,

infenfible to the magnet. This fand extends into the fea,

to the dillance of more than a mile from the fhore, and pro-

bably to a greater diftance. The fea eafily penetrates

through it ; tor by digging in any part of the Ihore to a

little depth, fea-water is found, fomewhat frertiened by
pafling through the fand. This fand occupies that part of

the ifland which fronts the eaft and the north-eaft, extending

on one fide to the fea, into which it itretches, and on the

other to the fummit of the mountain ; and it owes its origin

partly to the immediate ejections of it by the volcano, and
partly to the pieces of fcoriaceous lava thrown out by it,

which being very friable, and abounding in fhoerls, is eafily

decompofed, and becomes pulverized in this fandy matter.

The fand is found principally near the volcano ; but as it is

eafily moveable, it i= carried by the wind to the vallies and
lower grounds, quite to the fea. Under this covering lies

the firm texture of the ifland, that is, the folid lavas, which

are vifible on feveral deep defcents, that have been ftripped

of the fand, either by the aftion of the rain-water, or that

of the winds. The bafe ot the ifland is about nine miles in

circumference. The crater of this ifland is fuppofed to

have been anciently fituated on the fummit of the mountain,

and the lavas which had contributed to its formation had
flowed from that crater. Stromboli differs from Etna and
Vefuvius, on the fides of which are mountains of an inferior

fize, owing their origin to tire, by being entirely a tingle

mountain, except that its top ia divided lato two fummits.

Vol. XXXIV.
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Hence it appears that there have been none of thofe erup-

tions in its iidc6, which generate lefler mountains, or hills,

of a conical form. From various leftimonies collected by
Spallanzani, he concludes that the volcano of Stromboli has

burned for more than a century where it now burns, without
any fenfible change in its lituation. The higheft of the two
fummits of Stromboli, which inclined to the fouth-weft, as

the other does to the north-eaft, was cftimated to be elevated

about a mile above the fea. Thefe fummits have no crater,

Hor any veftiges of fuch ; but thefe veftiges are iuificiently

evident on the fides of the plain that feparates them, which
here finks into a cavity, about 300 feet in length from eaft

to weft, above 200 in breadth, and 160 in depth. Spallan-

zani is of opinion that this was the firft and largeft volcano

of Stromboli, which formed the contexture of the ifland by
its lavas, and which, in a great degree, had been filled up
and deftroyed by the earthy depofitions of the rain-waters,

the matter ejected into it by the prefent volcano, and, per.

haps, by the tailing in of its own fides. Hence he con-
jectures that the principal volcano had formerly exiftcd on
the fummit. The edges of the crater, which is of a cir-

cular form, and not more than 340 feet in circumference,

are compofed of a confufed mixture of lavas, fcorias, and
fand. The internal fides contract as they defcend, and
aflume the fhape of a truncated inverted cone. The crater,

to a certain height, is filled with a liquid red-hot matter,

refembling melted brafs, and which is the fluid lava. This
lava appeared to be agitated by two dittinft motions : the

one inteftine, whirling, and tumultuous ; and the other,

that by which it is impelled upwards. When this liquid

matter is raifed within the crater, and reaches the diftance

of 25 or 30 feet from the upper edge, a found is heard like

that of a very fhort clap of thunder ; while, at the fame
moment, a portion of the lava, fepnrated into a thoufand
pieces, is thrown up with great rapidity, and is accom-
panied with a copious eruption of fmoke, afhes, and fand.

A few moments before the report, the furface of the lava it

inflated, and covered with large bubbles, fome of which are

feveral feet in diameter; and at the fame inftant, the de-

tonation and fiery fhower take place. After the explofion,

the lava within the crater finks, but foon again rifes as be-

fore ; and new tumours appear, which again burft, and
produce new explofions. When the lava finks, it produce*
little or no found ; but when it rifes, and efpecially when
it begins to be inflated with bubbles, it is accompanied with

a found, fimilar, in proportion to the difference of magni-
tude, to that of a liquor boiling vehemently in a caldron.

When the lava is at its height, the depth of the crater may
be about 25 or 30 feet ; and when it has fubfided, about

40 or 50 ; and, therefore, the greateft rifing of the lava

may be eftimatcd at about 20 feet.

The component fubftauces of this ifland are fcoria:, lavas,

tufas, pumices, and fpecular iron. Two fpecies of the

fcoriae are of the nature of porphyry ; as they are compofed
of a horn-ftone. in which felfpar and fhoerls are incorporated.

The third tpecies of fcoria belongs to the ancient volcano,

and is found, on removing the fand, at a fmall depth, on
the eaft fide of the ifland, a little above the foot of the

mountain ; difpofed in ftrata forming one body with the

fnbjacent lavas, which, at fome remote period, flowed from
the fummit of Stromboli into the fea. In this were dif-

covered black fhoerls and white felfpars ; the body of its

fubftance not differing from that of the other two kinds.

Our author has particularly defcribed \he other fubftances

above enumerated. Upon the whole he obferves, that this

ifland may be laid to be formed, as far at leaft as externally

appears, of fconae and lavas ; and that the material origin

3 B and
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and increafe of Stromboli is to be attributed to porphyry,

which, melted by fubterranean conflagrations, and rarefied

by elaftic gafoous fubftances, arofe from the bottom of the

fea, and, extending itlelf on the fides, in lavas and fcoriz,

ha3 formed an ifland of its prefent lize.

From the authorities of various writers it appears, that

the mod ancient accounts of the conflagrations of Strom-

boli, tranfmitted to us by hi'tory, are prior to the Chriliian

era by about 290 years, the date of the reign of Agathocles,

the celebrated tyrant of Syracufe. This volcano burned

likewife in the times of Auguflus and Tiberius, when Dio-

dorus and Strabo flourifhed. But after this latter period,

a long feries of ages fucceeds, during which, from want of

documents, we are ignorant of the ftate of Stromboli ; and

it is not until the 17th century that we again know, with

certainty, that it ejected fire. ; though it is not improbable

that it continued to burn likewife during the times in which

we find no mention of it in hiftory : on which fuppofition,

its uninterrupted conflagration, for fo great a length of

time, mult indeed appear aftonifhing. Yet, though it

(hould have ceafed for feveral ages, we know, from various

public teflimonies, that its continued eruptions cannot have

laded lefs than 200 years.

That Stromboli contains within its deep gulfs and re-

cedes an immenfe mine of burning fulphur, we can entertain

little doubt, when we confider the ftreams of fmoke, of

extraordinary whitenefs, (a colour which conftantly accom-

panies fulphureous fumes,) that rife on the weft fide of the

ifland, and the fmell of fulphur, not only perceptible from

them, but from the large cloud of fmoke which overhangs

the fummit of the mountain. The fmall pieces of that

mineral, produced near the apertures whence thofe fumes

arife, are likewife another proof.

Sulphur alone may be fufficient for the nourishment of

the volcano, when its flame is animated by oxygenous gas,

the prefence of which, in volcanic abyffes, ieems undeniable,

from the fubftances they contain proper to generate it,

when acted on by the fire. The long duration, without

intermiffion, therefore, of thefe conflagrations, may be very

fufficiently explained by the immenfe quantities of fulphur,

or, to fpeak more properly, fulphures of iron which we
muft neceiiarily fuppofe contained in the bowels of the

mountain ; a fuppofition rendered the more probable by the

prodigious fubterranean accumulations of this mineral,

which have been difcovered in various parts of the globe.

Although Stromboli and Lipari (which fee) lie nearly

under the fame degree of latitude, or 38° N., the former is

much hotter in fummer than the latter, efpecially near the

fea, on account of the ftrong reflection of the rays of the

fun from the large tracts of fand. The winter here is al-

ways mild ; it never freezes ; and fnow, which is feldom

feen, if it falls one day, melts the next. The fea round

the ifland is frequently agitated by ftorms to fuch a degree,

that the billows fometimes rife to one-half the height of a

rock, on the north-eait fide of the ifland, called the rock of

Stromboli, 300 feet in height. The fhore of Stromboli

has neither port nor harbour ; and veffels, in cafe of heavy
ftorms, can only feek fome little refuge on the back of the

ifland. The vefl'els employed by the natives are feluccas,

which, being extremely light, are eafily drawn upon land,

and as eafily launched again into the fea. Fifh here are

plentiful and large, particularly the fea-eels and murenas

:

the fifhery, however, produces no branch of commerce, and
only ferves to fupply the ifland, principally the foreigners

who vilit it ; as the natives ufually live on fait meat.

Malmfey is the greateft article of traffic of the people of

Stromboli ; they convey it in barrels to Lipari, where they

find a ready fale for it. The vines producing the paflola

and paflolina grape, which yield this wine, gr< .w on the
fea-fhore, forming a chain to the north-eaft, and are all

planted in volcanic fand. The habitations of the iflanders

are built in the fame part, and under the fame afpect.

They are an irregular all'emblage of cottages and fifhermen's

huts. The population of the ifland amounts to about
1000 perfons, and has been for fome time increafing ; in con-
fequence of which, exertions have been made to enlarge the

cultivable ground, by clearing away the weeds. The cha-
racter of thefe iflanders, by fome mifreprefented as favages,

is nearly the fame with that of the inhabitants of other vil-

lages at a dillance from, and having no communication
with, populous cities : they are fimple, honed, and, having
few ideas, are contented with the little they pofTefs. Here
are no ftationary birds, though attempts have been fre-

quently made for naturalizing partridges. Rabbits mul-
tiply, iubfifling, in their natural wild ftate, in the woody
part of the ifland : the mufket and the ferret are their only

enemies. The birds of paffage are the fame as at Lipari.

Spallanzani's Travels, vols. ii. and iv.

STROMBUS, in Natural Hi/lory, a genus of the clafs

and order Vermes Teftacea. The generic character is, Ani-
mal a limax ; (hell univalve, fpiral ; aperture much dilated;

the lip expanding, and produced into a groove, leaning to
the left. Thefe (hells in their younger ftate want the lip,

and have a thin turbinate appearance ; many of them there-

fore, for this reafon, have been miftaken by authors,

and referred to a genus to which they do not belong.

There are about forty-five fpecies, divided into feparate fec-

tions, according as the fpecies have lips projecting, lobed,

dilated, or tapering.

Species.

A. Lip projeBing into linear Divijions or Claws.

Fusus. Shell tapering, fmooth, with a fubulate beak

and toothed lip. It is found in the Red fea ; refembles

a murex, in having the beak rather ftraight ; neverthelefs

it approaches nearer the genus (trombus, in being fmooth,

and having the lip toothed ; the fhell is brown, and tranf-

verfely ftriate at the bafe ; the pillar is white ; the beak is

black outwardly.
* Pes Pelecani ; Corvorant's Foot. Lip with four pal-

mate angular claws ; the mouth is fmooth. It is found in

the American and European feas ; is about two inches long ;

the fhell is pointed ; in colour it is whitifh, cinereous, or

reddifh ; within it is white, fmooth, and polifhed ; the

whorls are tuberculate.

Chiragra. Lip with fix curved claws, and recurved

beak. It inhabits the Indian ocean, and is very rare and

valuable. The fhell is large, brown varied with white ; the

back tuberculate ; lip ftriate ; it has fix claws, including

the beak, which are long ; the two hind-ones are divergent

and bent outwards.

Scorpius. Lip with four knotty claws, the hinder one

is very long. It inhabits the Indian ocean, and is four

inches long.

Lambis. Lip with about feven ftraightifh claws, and a

fmooth mouth. There are four varieties of it. It is found

chiefly in Afia. The fhell is large, brown varied with

white ; the mouth is reddifh ; claws not knotty.

Millepeda. Lip with ten inflected claws, and fubftriate

mouth ; the back is comprefled and gibbous. It inhabits

the fouthern coafts of Afia.

Clavus. The fhell of this fpecies is tapering, fmootb,

with a fubulate beak and a fimple lip.

B. Lobul.



S I'KOMIiUS.

B. Lohed.

LsNTIOl Lip thickened, and three-lobed on the

fore-part j the back is warty, and crowned with tubercles
;

the beak is obtufe. It is about three or four inches long ;

ai.d is found in Aiia and America.

Fasciatus. Lip entire ; the back is crowned with three

rows of protuberance!, and rofy between them. It is

found in divers parts of Africa.

Rahutus. Lip thin, rugged, repand above; back

orange, tranfverfely llriate, and crowned with tubercles
;

perture is polifhed and white.

Gallis. Lip mucronate on the fore-part, and very

long; the back is crowned with tubercles; the beak is

ftraight. It inhabits Afia and America. It is about fix

inches long. The (hell is fometimes uniformly brown, yel-

low, or violet ; fometimes it is varied with fpoti and rays
;

the back is furrounded with fmooth ribs, which are fome-

times fimple, fometimes double ; the firlt whorl is crowned
with tubercles, which in the other whorls arc more or lefs

confpicuous.

Auris Diax.e. Lip projecting to a {harp point ; the

back is muricate ; the beak creA and acute. It inhabits

the fouthern coafts of ACa, and is three inches long. The
fhell is thick, and generally varied with colours.

Puhii.is. Anterior lip prominent, rounded, fmooth ;

the fpire is fpinous ; beak three-lobed, obtufe. It inhabits

South America.

Alatus. Anterior lip rounded, prominent, fmooth :

fpire unarmed ; beak three-lobed and obtufe.

Marginatum. Lip a little prominent ; the back mar-

gined, fmooth ; beak entire.

LuHUANUS. Lip a little prominent ; back fmooth

;

whorls rounded and equal. This fpecies is found on the

fouthern coafts of Afia, and is about two inches and a

half long.

Gibberulus. Lip a little prominent ; back fmooth ;

whorls gibbous, unequal. It is found on the fouthern

mores of Afia. The (hell is white, with numerous bands,

fpots, and clouds ; the lip is llriate within, and with the

pillar it is partly blue and partly red.

Osiscus. Shell obovate, with knotty belts, and a fu-

bulate fmooth projection. This fpecies is found in the

South American ocean ; and is about an inch long.

C. Dilated.

Lucifer. Lip rounded and entire on the fore-part
;

the belly is doubly ftriate ; fpire crowned with tubercles
;

the upper ones minute. It inhabits South America. The
fhell is variegated, refembling the next ; but is thinner, and
armed with much lefs lpines, and thought to be a younger
fpecies of S. gigas.

Gigas. Lip rounded, and very large ; the fhell is

crowned ; the belly and fpire have conic expanded fpines.

It is found in divers parts of South America ; and is ten

inches long and nine broad. The fhell is of a beautiful

glofTy white ; within it is of a rich rofe-colour.

LATISSIMDS. Lip rounded and very large ; the belly is

unarmed ; the fpire a little knotty. It inhabits Afia. The
fhell is folid, fourteen inches long, varied with brown and
white, fometimes radiate; the lip within is white ; the mouth
rofy.

EpIDROMIS. Lip rounded, (hort ; belly fmooth ; fpire a

little knotty. It inhabits fouthern Afia; and is about
three inches long.

Minimus. Lip retufe, gibbous ; belly and fpire knotty,

with knotty plaits ; aperture two-lipped, fmooth. Inhabits

India ; and is about an inch and a half long.

CANARIUM. Shell fomewhat heart-fhaped, with a

rounded, retufe, frrnothlip; pillars fmooth. It inhabits

the fouthern coafts of Afia.

Vittatus. Lip rounded, fhort ; belly fmooth ; fpire

elongated ; the whorls are divided by an elevated future.

It inhabits Alia ; and is about four inches long. The fhell

is whitifh, with brown bands.

Succixctus. Lip rqunded, retufe ; belly fmooth, with
four, pale, linear, punctured belts. It inhabits different

parts of Afia.

Spinosl.s. Lip tapering, entire, (lightly plaited, and
crowned with fine fpines ; the fpire is prickly. It has been
found hitherto only in a foffile date, and very much refem-
bles the Voluta vefpertilio, but ia not emarginate at the

bafe ; and the pillar is net always plaited ; the fhell is

whitifh, with numerous parallel lines, above angular, and
crowned with very (harp fpines.

FlSSUKEIXA. Lip continued into a longitudinal cleft

ridge. It inhabits India, and is found frequently in a foffile

flate in Campania.

Urceus. Lip tapering, fhort, ftriate ; the belly and
fpire have knotty plaits; aperture two-lipped, unarmed.
There are fcveral varieties of this fpecies. It is chiefly

found in the Indian ocean, is two inches and a half long

;

and varies much in colours and marks.

Tridentatus. The fhell of this fpecies is thin, white,

with orange fpots and clouds ; the back is fmooth asd
plaited ; the beak is violet ; the whorls are grooved ; the

lip is three-toothed. It inhabits the Indian ocean.

Dentatus. Lip tapering, fhort, toothed ; belly and
fpire plaited. This is very like the S. urceus.

Costatus. Lip very thick, firft whorl crowned with
tubercles, the interftices of the tubercles plaited ; the next

tranfverfely ribbed, the reft tranfverfely ftriate.

Bryonia. Shell conic, with a mucronate eight-toothed

lip and knotty fpire. It is about feven inches long ; ex-

tremely rare. Shell brown, varied with white and blueifh

clouds. Some authors fufpeft it is not of this divifion.

Affinis. Shell tranfverfely ftriate, gibbous ; fpire un-

armed ; the firft whorl crowned with tubercles.

Latus. The lip of this fpecies is a little prominent,

and twice emarginate beneath ; the firft whorl of the fpire

is fmooth in the middle, and tranfverfely llriate on each fide
;

the others are crowned with obtufe knots.

L.«vi.s. Shell fmooth, filvery, radiate with brown,

with obfolete, tranfverfe plaits ; the fpire is elongated,

with inflated rounded whorls.

Vexillum. Shell folid and fubcylindrical, with al-

ternate, reddifh, and ochraceous bands ; lip denticulate

within
; pillar flat, glabrous, and emarginate at the bafe.

It is found in the Indian ocean, and is extremely rare.

Norwegicus. Shell oblong, fubulate, white, with

round whorls ; aperture fpreading, ovate ; beak afcending

a little. This is obtained on the coafts of Norway.

D. Tapering, with a very long Spire.

Tuberculatum. Shell ovate, oblong, tuberculate ; lip

thickened. It inhabits the Mediterranean. The fhell is

coarfe ; the whorls covered with rows of raifed horny dots;

lip gibbous ; aperture ovate ; the beak is very fhort and

recurved.

Palustris. Shell fmoothifh; lip feparatcd behind.

It inhabits the Savannas near the Indian ocean. The fhell

is thick, and yellow or brown, with from twelve to fixteen

whorls ; the (irll twice as large as the next ; the reft lon-

gitudinally plaited, and with from three to five tranfverfe

(iris.

jB3 Ater,
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Atf.r. Shell fmooth, lip feparated before and behind.

It is found in the fens of Amboyna, and is more than two
feet long. It is of a black-brown or bay, within white,

very finely llnate tranfverfely ; aperture ovate ; fpire Tu-

bulate, with twelve flattifh contiguous whorls.

LlNEATUS. Shell Tubulate, brown, with feven fpiral

impreffed lines ; the aperture is ovate.

PoNCTATUS. Shell fubulate, yellowifh-white, band
filiate with red near the future ; the lefler whorls grooved.

Vibex. Shell fubulate, cinereous, tranfverfely itriate ;

whorls nodulous, and marked with red ltreaks. It inhabits

Coromandel ; and a variety is found in the Friendly iflands.

AuniTus. Shell barred with brown ; whorls muricate ;

aperture ovate. It is found in different parts of Africa :

is an inch and a half long.

Aculeatus. Shell brown, tuberculate ; whorls minute

;

lip depreffed, crenulate. A variety of this fpecies is named
the Hercules club. This fpecies inhabits the marfhes of

Africa, and is nearly two inches long.

Agnatus. Shell fmooth ; the lip very prominent, and
emarginate behind.

Dealbatus. Shell with tranfverfely, ftriate, black
whorls ; the outer ones fmooth, and with the margin of the

lip and pillar white.

Fuscus. The fhell of this fpecies is brown, with nu-

merous tubercles on the whorls ; the lip is feparated before

and behind, within it is ftriate with brown.
Marginatus. Shell brown ; the loweit whorl is edged

with white.

Lividus. Shell fubangular, with fpiuous knots ; the

lip is feparated on the fore-part.

Striatus. Shell convex, itriate, white, with a few
fulvous ftreaks ; the pillar is finuated and infledted.

Sinister. Whorls turned contrary; the fhell is thin,

and longitudinally Itriate. It has hitherto been found only

in a foffile ftate in Switzerland.

STROMENTO, Ital. in Muftc, an inftrument, plu.

Jlromenti, inltruments, certain machines contrived to pro-

duce mufieal tones and intervals, in imitation of the fcale

or gamut ufed by the human voice. As the organ is

the molt noble and compreheniive of all mufieal inftruments,

its name from the Greek, Opyavon, implying only an inftru-

ment, it is now underftood to be the inltrument, par excel-

lence ; and all mufic performed on inltruments is termed
organical. For the three different kinds of inltruments of
which the tones are produced by wind, ftrings, and per-

cufiion, fee Instrument.
STROMLINGUS, in Ichthyology, a name given by

fome writers to the aras of the Greeks, which is no other

than the common herring.

There is no other difference between the ftromling and
herring, but that the former is fmaller.

STROMNESS, in Geography, a fmall town in the ifland

of Pomona, and fhire of Orkney and Shetland, Scotland,

iituate in the fouth-welt part of the Mainland, poileffing

an excellent harbour. At the commencement of the lalt

century this place was fmall, and much confined in its

commerce, in confequence of an arbitrary afleflment by
the neighbouring royal borough of Kirkwall. This
was at lad removed by a decree from the fupreme
court, and the fubfequent confirmation of the houfe of
lords. After that period, Stromnefs began to increafe in

fize and importance, and is now a place of confiderable

trade and extent. The population return of 1811, com-
putes the inhabitants of Stromnefs parifh to be 2297, and
the houfes 424. The inhabitants are tradefmen, fhop-

Sieepers, pilots, or fhipmalters, and fmall proprietors of

land. Here are a poft-oflice and grammar-fchool, with 3

flax-mill, tannery, and brewery : a market for cattle is

alfo holden here. The old church of Stromnefs being
ruinous and dilapidated, a new one was ereftcd in 1717 ;

but is not now fufficiently fpacious : the houfe built by the

Rev. George Graham, the lalt bifhop of Orkney, is yet

Handing, with the epifcopal arms and date of its ercftion,

1633, cut in Hone above the door. Several tumuli, or
barrows, are remaining in this diftridt ; and here is a flate-

quarry, with appearances of lead and iron ore.—Carlifle's

Topographical Dictionary of Scotland, vol. ii. Beauties

of Scotland, vol. v.

Stromness, a cape on the S. coaft of North Ronaldfhay,
one of the Orkney iflands.

STROMOE, one of the Faroer iflands, in the Northern
ocean, and the largeft ; being about 30 miles in length, and
10 in breadth. N. lat. 62 10'. W. long. 7 .

STROMSOE, a town of Norway, in the province of
Aggerhuus; 18 miles S.W. of Chriftiania. N. lat. 59 44'.

E. long. io° 16'.—Alfo, a fmall ifland in the North lea,

near the coaft of Lapland. N. lat. 69 ij'.

STROMSTADT, a town of Sweden, in Weft Goth-
land, on the coaft of the North fea, celebrated for its fhell-

fifh ; 43 miles N.N.W. of Uddevalla. N. lat. 58° 56'.

E. long. 11° 4'.

STRONDERBACH, a river of the duchy of Berg,
which runs into the Rhine at Mulheim.
STRONG, a river of Bavaria, which runs into the

Scmpt, 2 miles E. of Mofpurg.
Strong, a townfhip of America, in the diftrift of

Maine and county of Somerhill, fituated on the Kennebeck,
and containing 424 inhabitants.

Strong Land, in Agriculture, a term fometimes applied

to heavy, iliff, tenacious forts, which are not eafily managed
when in the tillage Hate. Some think that itrong or heavy

lands fhould always be fallowed when intended for wheat-

crop?, as thofe of the light kind are, when for turnips and
barley. Others are of opinion that this kind of land con-

ftantly requires to have this fort of tillage for all thefe dif-

ferent crops, and that the lefs the light are touched by the

plough the better, provided they are kept clean and free

from weedy matters, and in good heart.

Strong lands of the clayey forts are likewife thought by
many, not to be capable of being eafily kept in order and

ameliorated by crops of the green kind, as the feeding them
off on the ground poaches and tempers them to fuch a

mortary ftate, as renders them fitter for the brick-maker,

than the growing of corn. But that, when brought into

this condition by fuch crops and too much treading, the

clean fallow procefs is the belt and moft ready means of

reftoring them. However, thofe who are fo friendly to the

expenfive, wafteful, and diffipating practice of the fallow

fyftem on thefe kinds of ftrong land, fhould recolleft that

fuch a fituation can only occur where fuch lands are very

wet in their nature ; and that by proper forts of fuch crops,

draining, ai.d feizing upon the proper times and feafons for

managing them, every fort of difficulty and inconvenience

will be at an end, and fuch obie&ions to managing them in

other ways be of little or no avail. See Fallowing.
Strong Place and Pulfe. Sec the fubftantives.

STRONGBOW Indians, in Geography, Indians of

North America, inhabiting the country about N. lat.

62°. W. long. 124 .

STRONGDEN, a town of Norway, in the province of

Dronthciin
; 42 miles S.S.E. of Drontheim.

STRONGILO, a fmall ifland in the Grecian Archipe-
lago ;
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lago ; 6 miles S.W. of Paros. N. lat. 37 . E. long.

if 10'.

STRONGNAS. See Strengnas.

>TRONGOLI, a town of Naples, in Calabna Citra,

the fee of a bifhop fuffragan of St. Severina ; containing

four chur. iia was anciently a city of the Brutii,

called •' Petiiia," and laid to have been built by Philoftetes,

after his return from the Trojan war; 16 miles S.S.E. of

Cariati Vecchia. N. lat. 39° 15'. E. loner. 17° 17'.

STRONGYLE, in Ancient Geography, one oi the jEolian

ifland OMBOLI.—Alfo, a name given by Pliny

to the ifle of Naxos.—Alfo, an ifland of the tea of Lycia.

Alio, a I ifland of Spain, on the coall of Bcetica.

S 1 BOHGYLE, in Geography, a mountain on the N. tide of

the ifland of Candia ; 8 miles W. of Candia.

STRONGYLUS, in Natural Hi/lory, a genus of the

dais and order Vermes Inteftina. The generic character

is as follows: B. dy round, long, pellucid, glabrous; the

fore-part is globular, truncate, with a circular aperture

fringed at the margin; the hind-part of the female entire

and pointed ; in the male, it is dilated into looie, diltant,

pellucid membranes. There are only two

Species.

EQUINUS. Head opaque ; the intelline is black, It is

found in the ilomach of the horfe, in great numbers. The

male worm is of a pale yellow, with a tine yellowifh mem-

brane covering the inteftines ; the tail is three-leaved, with a

fmall fpme or two ; the female with white filiform veticles

furrounding the inteftines.

OviNUS. This, as its name imports, is found in the

inteftines of fheep.

STRONSAY Isle, in Geography, one of the Orkney

iflands in the North tea, and near the northern coall of

Scotland, conftitutes part of the fhire of Orkney and

Shetland, and, with the fmaller ifland of Papay-Stronfay,

forms one parifh. At fome diltant period, it appears to

have been divided into three parilhes, and remains of four

chapels are faid to be ftill Handing in different parts of the

ifland. The refident population of Stronfay in 181 1, iticlu-

five of the above-mentioned fmaller ifland, was 364, which

refided in 172 houfes. The rocks of this place are fand-

ilone : the foil is very productive : in the eatlern part are

three chalybeate mineral fprings, which, though rifing

together, differ in their ftrength. The inhabitants of Stron-

fay place much confidence in the medicinal powers of

the water=, and in the fea-weed denominated dulfe. The

ifland abounds with flocks of golden plovers, and other fea-

fowls ; whilit the rocky caverns are much frequented by

feals. The principal employment of the inhabitants is the

manufacture of kelp-falt from fea-weed, of which it is elti-

mated that nearly 300 tons are made annually.—Carhfle's

Topographical Dictionary, vol. ii. Beauties of Scotland,

vol. v.

STRONTIAN, or Stkontiamtf., in Mineralogy,

Strontiane carbonatee of Haiiy, a mineral compofed of a

peculiar earth combined with carbonic acid, fo called from

Strontian in Argylefhire, where it was originally found in

veins along with galena, heavy fpar, and calcareous fp3r,

in a rock of gneifs. Its colour is generally pale green and

greenifh-white, fometimes inclining to yellowifh-white. It

occurs maflive and cryltallized.
" The cryltals are acicular

fix-fided prifms, terminated by low fix-tided pyramids. The
crytlals are aggregated in diverging groups. The maflive

ftrontian has a fhining pearly lultre, and a fibrous and radiated

ftructure. The crofs-fracture is tine-grained and uneven,

and prefents a gliltening lultre. It is fometimes femi-

o

str
tranfparent, and always more or lefs tranflucent. It yields

to the knife, and is brittle. The fpecific gravity of
itrontian is 3.675 ; Klaproth.

Strontian is infulible by the blow-pipe, but becomes
white and opaque, and tinges the (lame of a dark purplifh-

red. It is loluble with effervefcence in muriatic or nitric

aeid, and paper dipped in the folmion burns with a purple
flame. Strontian was tirfl analyfed by Dr. Hope, who
defcribed the properties of this newly difeovered earth.

—

The conftituent parts of the mineral are, according to

Dr. Hope,

Strontian - - - 61.21
Carbonic acid - - 30.20
Water - - - 8.5

According to Klaproth, it contains only 0.6 water, and

69.5 of the earth.

This mineral has been found alfo in Saxony, at Braunf-
dorf, and near Popayan in Peru.

Strontian is divided into four fub-fpecies by Werner

:

foliated celeftine, radiated celeftine, fibrous celetlme, and
compact celeftine. Thefe are all combinations of ftrontian

with fulphuric acid: this fpecies has been called celeftine, on
account of its generally inclining to a blue colour. Foliated
celeftine, ftrontiane fulphatee, Haiiy, fometime* inclines to

a reddifh-white and pale flefli-red : it occurs maflive and
cryltallized in irregular fix-tided and eight-fided tables, and
in rectangular four-tided tables. The cryltals are rather

fmall. The furface of the maflive varieties is ftreaked, and
the fame is the cafe with the lateral plates of the tables.

The ftructure is foliated : it has a fhining and pearly luttre,

and is tranflucent. It yields to the knife, but is harder

than heavy lpar : its fpecific gravity is 3. 960. It contains

from 54 to 57 ftrontian, fulphuric acid from 42 to 46, ac-

cording to the analyfes of Vauquelin and Klaproth. This
mineral has been found in various fituatiens, and particu-

larly in the vicinity of Briftol. Radiated and fibrous celef-

tine differ from the above in their ftructure merely. Com-
pact celeftine has a fnow-white or yellowifh-white grey or

brown colour, and fometimes an ochre-yellow.

It occurs in fpheroidal or kidney-flwped mades, imbedded
in marly clay with gyplum, at Montmartre near Paris, and
is faid to form a whole bed in Champagne : its colour is

derived from the oxyd of iron. Its fpecific gravity is 3.592-
It confilts of

Sulphate of ftrontian - - 91.42
Carbonate of lime - - 8.33

Oxyd of iron ... 0.25

All the varieties of celeftine melt before the blow-pipe

into a white fri.'.ble enamel, without fenfibly tinging the

flame. Alter a fhort cxpolure to heat it becomes opaque,

and has then acquired a (lightly cauftic and acrid flavour,

very different from that which heavy fpar acquires by a

limilar treatment.

Stron j 1 IN, in Geography, a village of Scotland, in

Argylefhire, on L >ch Sunart, celebrated for a new fpecies

of folfll, called " Strontites." It is in the vicinity of

lead-mines, and inhabited by miners. N. lat. 56 40'. W.
loutr. 5° 3S'.

STROOM Rock, a rocky ifland in the ftrait of Sunda.

S. lat. 5 ci 1

. E. long. io5°5o'.

STROP, in a Ship. See Strap.
STROPHADES, in /Indent Geography, two iflands of

the Ionian fea, 400 lladia from the coatt of Peloponnefus,

over-againft and welt of Ypariffa, according to Strabu.

Here mythoh, gifts place the Harpies.

STRO-
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STROPHANTHUS, in Botany, was fo named by die

diftinguifhed French botamft M. Decandolle, who having
been driven from his high fituation in the univerfity of

Montpellier, by the late perfecution of the Proteftants, is

now about fettling at Geneva, in a botanical profeflbrfhip,

founded on purpole, by his grateful country. The above
name is compounded of s-?o?v, from *-,»?>, to twifl, and
avSo?, a flower, alluding to the twifted fegments of its co-
rolla.—Decand. Ann. du Muf. v. i. 408. Brown. Tr. of
Wern. Soc. v. 1. 72. Sims and Kon. Ann. of Bot.
v. 2. 177.—Clafs and order, Pentandria Monogynia. Nat.
Ord. Contorts, Linn. Jlpocinex, .Tuff. Brown.

Gen. Ch. Cal. Perianth inferior, of one leaf, in five

deep, ovate-oblong, acute fegments. Cor. of one petal,

funnel-fhaped ; crowned in the throat with ten undivided
fcales ; limb in five fegments, each terminating in a very
long, taper, more or lefs contorted, point. Neftary of
five fcales below the germen. Stam. Filaments five, awl-
fhaped, fhort, inferted into the middle of the tube ; anthers
erect, converging, arrow-fliaped, pointed or awned. Pijl.

Germen of two lobes ; (tyle fimple, thread-fhaped, dilated

upwards
; ttigma nearly cylindrical. Perk. Follicles ?

Efl. Ch. Corolla funnel-fhaped, with ten undivided
fcales in the tube ; fegments of the limb with very long tails.

Neftary of five fcales below the germen. Follicles ....
Obf. This genus, according to the authors cited, differs

from Nerium in the long appendages to its corolla, as well
as in the ten undivided, not torn, fcales which crown the
tube, and the prefence of glands below the germen. Echites
differs from both in having no fcales in the tube or throat of
the corolla. Four fpecies are defcribed, all tropical fhrubs,
of a flender trailing habit, with oppofite, fimple, undivided
leaves. The Jlowers are Angular and very handfome, on
fhort, moftly aggregate or tufted, flower-ftalks. They are

figured by Decandolle in the Annales du Mufeum ; and his

effay, with the figures, is copied in a periodical French
work, entitled Bulletin des Sciences, not at prefent within

our reach. The fpecies are thus diftinguifhed.

1. S. farmentofus. Decand. n. 1 Smooth, trailing.

Flowers aggregate, terminal and lateral, accompanying the

leaves. Corolla nearly bell-fhaped. Anthers with elon-

gated capillary points.—Gathered at Sierra Leone, by the

late Mr. Smeathman, as well as by Dr. Afzelius. The
branches are very long, round, fmooth, purplifh, fomewhat
warty, flowering copioufly about their extremities. Leaves
ftalked, ovate, pointed, entire, quite fmooth, two or three

inches, perhaps more, in length
; paler beneath. Flowers

chiefly lateral, in fhort, forked, oppofite tufts. Corolla

(if we rightly recoiled a drawing once in the poffeffion of
fir Jofeph Banks) white, beautifully fpotted with purple;
its tube is wide, above an inch long ; the taper appendages
to its limb four times that length, not evidently fpiral in

our dried fpecimens, except in the bud. The fcales which
crown the tube have alfo long taper points.

2. S. laurifolius. Decand. n. 2.— " Smooth. Leaves
oppofite or ternate. Flowers aggregate, terminal, coming
after the leaves. Anthers with elongated capillary points."

—Found by Mr. Smeathman at Sierra Leone.

3. S dichotomus. Decand. n. 3. (Echites caudata

;

Linn. Mant. 52. Willd. Sp. PI. v. 1. 1240. Burm.
End. 68. t. 26.) — Smooth. Branches forked. Leaves
pointed. Tube of the corolla cylindrical, thrice as long as

the calyx. Anthers with very long linear points.—Native
•f Java, in elevated fituations. The Malay name is Man-
goenong. The Jlem is fhrubby, ftriated, throwing out long,
flender, fmooth, twining branches. Leaves on fhortifh

ftalks, elliptical with a fhort point, entire, quite fmooth,
10

three or four inches long. Flower-ftalks from the forks of
the branches, bearing three or four large, fmooth, yel-

lowifh or tawny /lowers. Segments of the calyx lance

taper-pointed. Tube of the corolla near an inch long ; taih

of the limb three inches, obtufe, flat, not fpiral after the

flower is expanded. Burmann'6 figure reprefents them
much too fharp. The points of the anther* feem to be near

an inch long, linear and membranous, cohering in the form
of a flender tube.

4. S. hifpidus. Decand. n. 4.—Very briftly. Tube of
the corolla cylindrical, half as long as the calyx. Anther,
acute, without points.— Gathered by Mr. Smeathman a.

Sierra Leone. Every part of this plant, even the calyx, is

rough with tawny briftly hairs. The corolla is downy ; its

very long and peculiarly flender tails hairy at the back.

Leaves elliptical, pointed ; their ribs and veins fringed with

long deprefled hairs. Flower-Jlalks cymofe, forked, with
long, lanceolate, obtufe braileas. Segments of the calyx

lanceolate, as long as the whole corolla except its tails,

which are five or fix times as long, nieafuring about four

inches. The flower-bud refembles a long flender hairy

piftil, nor have the tails, even in that ftate, much of a fpiral

afpeft. Nothing has been obferved of the fruit of this or

any other fpecies. There being two feparate germens, as in

fo many of this natural order ; and the clofe affinity of this

fine genus to Nerium and Echites, leave little doubt of its

feed-vejfels being fimilar to their's.

STROPHE, in the Greek and Latin Poetry, a ftanza,

or certain number of verfes, including a perfect fenfe

;

fucceeded by another, conlifting of the fame number and
meafure of verfes, and in the fame difpofition and rhythmus,

called antijlrophe.

What the couplet is in fongs, and the ftanza in epic

poetry, flrophe is in odes.

The word is Greek, rjoifti, formed from r^Pw, / turn;

becaufe at the end of the flrophe, the fame meafures returned

again ; or rather, as the term related principally to the

mufic or dancing, becaufe, at firft coming in, the chorus,

or the dancers, turned to the left ; and, that meafure ended,

they turned back again to the right.

STROPHIARIUS, among the Romans, a perfon who
prepared and made the ttrophia. See Strophium.
STROPHIOLUM, in Botany and Vegetable Phyfiology,

a little curved appendage, as the name imports, to the (car

or bafe of fome feeds. It is either of a fungous, glandular,

or callous nature, and may be found in Afarum, Gasrtn.

t. 14 ; but efpecially in feveral papilionaceous genera, as

Ulex, Spartium, Bojfuta, and Platylobium . The elaftic

tunic of the feeds in Oxalis has been miitaken for a Stro-

phiolum by fome botanifts.

STROPHIUM, among the Romans, a fhort fwath or

band, by which the young women kept down the fwelling

of their breads.

Strophium was likewife a bandage for the head, made
of two or three garlands of flowers tied together.

STROPHULUS, in Medicine. See Infants.

STROPPEN, in Geography, a town of Silefia, in the

principality of Oels ; 24 miles W.N.W. of Oels. N. lat.

51 22'. E. long. 1 6° 49'.

STROPPO, a town of France, in the department of the

Stura ; 13 miles S-W. of Saluzzo.

STROPPUS, among the Romans, the thong with

which the oars were tied to the fcalmus.

STROTH, Frederic Andrew, in Biography, a Ger-

man writer, was born at Triebfee, in Swedifh Pomerania,

in the year 1750; and became firft rector of the fchool of

Quedlinburg, and afterwards had the fame office in that of

Gotha,
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Gotha. He WM the editor and trandator from the Greek
into German of the works of feveral .incient authors ; and a

contributor to the German critical journals, particularly thofe

of Helmlladt and Halle. He died, at an early age, in the

year i -K^. Among his works are enumerated the fol-

lowing: viz. " Chrellomathia Latinn, &c." Quedlin. 1775,
8vo. ; " Chreftomathia Grseca, &c." ibid. 1775, 8vo.

;

" Eufebii H. E. lib. x. et, &c. Vit. Contlantin. lib. iv.

&c." Hal. 1779, Svo. ;
" Xenophontis Mem. Socr.,

Gracce," Gotha:, 1780, 8vo. ;
" T. Livii Oper. Pentas I.,

&c." Lipf. 1780; » Pentas II." Gothx, 1782, Svo. ;

" Theocriti Idyllia Grscce, &c." ibid. 1782, 4to. ;

" ./Egypt i-ca, Sec." pars i. Gothx, 1782, pars ii. ibid.

1783, Svo. Gen. Biog.

STROUD, in Geography, a river of England, which

runs into the Severn, 5 miles S. of Gloucelter.

Stroud, a market-town in the hundred of Bifley, and

county of Glouceller, England, is fituated 10 miles fouth

from Gloucelter, and 102 miles welt from London, on the

ridge of a declivity near the confluence of the river Frome
and the Slade-water ; and may be confidered as the centre

of the clothing manufacture in this part of the country.

All the furrounding values exhibit a continued range of vil-

lages, or houfes, inhabited by perfons engaged in that art.

Though the fcenery of this diftrift is beautiful, yet the

fteep afcent, and irregularity of the ground, render the

roads fatiguing to the traveller. At the time of the

Domefday furvey, this manor appears to have been compre-
hended in the adjoining parifh of Bifley : it now belongs to

Peter Wathen, efq. The church, which confilts of a nave,

chancel, and fide aides, with a tower and fpire at the wed
end, has been erefted and repaired at different periods. An
endowed free-fchool, and feveral charity-fchools fupported
by fubfeription, have been eftablidied here. The inhabitants

ot this pariui, as returned to parliament in the year 181 1,

amounted to 5321 ; the number of houfes to 1184. A
weekly market is held on Fridays, and two fairs annually.

John Canton, an ingenious natural philofopher and mathe-
matician of the laft century, was born at Stroud in the

year 17 18.— Beauties of England and Wales, vol. v. by
J. Britton and E. W. Brayley.

Stroud's Bay, a bay on the north-weft coaft of Bar-
badoes ; 4 miles N. of Speight's Town.
STROUDS, a town of America, in the road from

Lexington in Kentucky to Virginia; 17 miles N.E. of
Lexington.

STROUDSBURG, a town of Pennfylvania, in Wayne
county ; 80 miles N. of Philadelphia.

STROUD-WATER. Sec Stroud,/*//™, and Casco
Bay.

STROYL, in Agriculture, a term applied to couch, or
other weeds ; or the roots of weeds either harrowed or raked
up upon the land.

STROZZI, Tito Vespasiano, in Biography, a Latin
poet of the 15th century, belonging to the famous Floren-
tine family of that name. He was one of four fons, whofe
father caufed them to be well inftru&ed in public literature.

Tito ftudied in poetry and eloquence 11: der Guarino, at

Verona. He married in 1470, and was made a cavalier by
duke Borfo. He (ultained fomc cor.liderable offices at Fer-
rara, and was employed as the ambaflador of duke 11 r-

cules at the papal and other courts. His death is faid to
have occurred in 1505. He wrote many Latin poems,
amorous, ferious, and fatincal ; and having planned a long
poem in praifc of duke Borfo, he wrote ten books, but did
not live to finifh it. Aldus printed a collection of his pro-
ductions, but many more were left in MS. As an author

he difplayed a degree of facility ice, which wa^
not common fo foon after the revival of literature.

Strozzi, Eucole, fon of the former, who was occupied,

lik. his father, in the magiftracy of Fcrrara, but excelled

him in the province of literature. He is highly commended
by Caliagiiini, in his funeral oration, as an admirable writer

in profeand verfe, both in Latin and Italian ; and in Greek
r.lfo he wrote a poem on the war of the Giants, which hap-

pily imitated the llyle of Homer. His moral qualities

were much elleemed, and he was the diitiiignifhcd patron of

literature and merit. Duke Hercules I., who was much
attached to theatrical fpectacles, employed Strozzi in plan-

ning them. He was likewife the intimate fr;end of cardinal

Bembo. Having married a lady, named Barbara Torella,

to whom a pcrlon of high rank was attached, the diiap-

pointed lover caufed him to be aliaflinatcd, in 1508, with

circumftances of peculiar aggravation. His Latin poems
are reckoned among the moil elegant of that period. They
were printed, together with thofe of his father, at Venice

in 1513, and at Paris in 1530. Tirabofchi. Gen. Biog.

Strozzi, Filippo, a Florentine of an ancient and opulent

family, and one of the richeft citizens of Florence, in the

early part of the 16th century, became related, by his

marriage with Clarice, the niece of pope Leo X., to the

family of Medici ; but by his attachment to the ancient re-

publican conftitution of Florence, he could not acquiefce in

the arbitrary government of that houfe. After the death of

pope Clement VII., when the fovereignty was pofl'effed by
duke Alexander de Medici, he joined the party who aimed

at reftoring a free government. Failing to obtain iupport

from the emperor Charles V., he attempted to engage Lo-
renzo de Medici in a confpiracy for aflaffinating Alexander.

Lorenzo objecting to his propofal, that if it failed, his pro-

perty would be confifcated, and the honour of his two
daughters endangered, Filippo promifed, in cafe of failure,

to marry them to two of his own fons. When Lorenzo, in

confequence of the deed, fled from Florence, this promife

was fulfilled. In order to refill the eftablifhment of Cofmo,

as Alexander's fucceflor, Strozzi put himfelf at the head of

a body of troops ; but being defeated in the battle of Ma-
rone, he was made pnfoner. Dreading the torture, of

which he was apprehenfive for not difclofing his accomplices,

he determined to anticipate the trial by fuicide. Some fay,

that he had once endured the torture with great firmnefs.

A poinard having been negligently left in his apartment,

he made ufe of it to write upon the mantle-piece the line

from Virgil,

" Exoriare aliquis noftris ex offibus ultor 1"

and then pierced his brcalt. In his teftament, he charged

his children to remove his bones from the place of their in-

terment at Florence to Venice, that, after his death, they

might be depofited in a free country. He died in 1538.
Strozzi poffefled the highell dignities at Florence, without

pride or oltentation ; and fo much was he attached to re-

publican equality, that he was offended by being called

" Meffire," inftead of Philip. " I am," he would fay,

" neither an advocate nor a cavalier, but fimple Filippo,

the fon of a merchant." Hi'j fons, removing to Frdnce,

engaged in the king's fervice, againft Charles V., the patron

of the Medici. One of them became a marlhal of France,

and was fucceeded in the port by his fon. Bayle. Gen.
Biog.

STRUCHIUM, in Botany, a name adopted by Browne,
we cannot tell with what intention. See Ethulia, and

Sparganophorus.
STRUCTURE, in Architecture. See Building.

Structukp
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STRUCTURE of Minerals, in Mineralogy, is one of the mod

important external characters of minerals. Structure is

defined by Br;ngniart to confift in the arrangement of the

integrant molecules of a mineral : this arrangement may be

more or lefs regular ; it exifts in the Hone in whatever

fragments it may be broken. (Traite Elementaire de

Mineralogie. ) The principal modifications of ftrufture are,

according to the French mineralogies, either laminar, lamel-

lar, (tratiform, foliated, fibrous, radiated, or compact. Of
thefe, the ilratiform more properly belongs to rocks.

The laminar ftrufture confilts of larger laminre, or planes :

it is by obferving the inclination of thefe planes to each

other, that the primitive form of the cryftal is difcovered.

Werner calls the direftion in which the planes feparate, the

cleavage.

The lamellar ftrufture prefents fmaller lamina:, difperfed

in different directions, as in ftatuary marble.

The foliated ftrufture prefents thin feparable layers, as

in flate.

The fibrous confifts of minute parallel fibres, as in fibrous

gypfum.
The radiated confifts of diverging fibres, as in mefo-

type '

• , r • •The compaft prefents no diltinguifhable feparation into

parts, as in jafper.

Mr. Aikin defines JlruSure " to be that divifion of a

whole into fmaller aggregates, which has been made by
Nature according to general laws ;" and fraSure to be
" the cafual divifion of a whole into fragments." Thefe
characters have been improperly confounded by the Wer-
nerian mineralogifts, but are effentially different : the frac-

ture may vary according to the ftrength of the ftroke by
which it is produced ; the ftrufture is an invariable cha-

racter. The ftrufture of minerals is either perfeftly cryf-

talline, imperfeftly cryftalline, or promifcuous. The cryf-

talline ftrufture confifts in the regular arrangement of the

particles of a mineral into definite fymmetrical forms. (See

Crystal.) Every perfeftly cryltallized mineral has pa-

rallel planes of feftion in three or more directions. Thefe
planes of feftion are by fome mineralogifts denominated the

joint6. In fome minerals thefe joints are fo open, that a

flight blow will caufe a feparation of the parts into regular

fragments. In other minerals the joints are concealed, and

the planes adhere fo firmly, that a frafture will take place

in an oblique direftion to that of the planes, of which rock-

cryftal is an example. The joints in one direftion may
often be eafily detefted, but may be concealed iu another,

of which we have an inftance in the topaz. In mafiive

fpecimens, the exiftence of parallel joints is the only indi-

cation of a cryftalline ftrufture. In tranfparent minerals,

the direftion of the joints may often be detefted by turning

the mineral flowly round in a very ttrong light ; the in-

ternal reflections (hewing the furface of the planes of

feftion. When this fails, heating the mineral, or a portion

©f it, red-hot, and allowing it to cool gradually, will often

open the joints.

The imperfeftly cryftalline ftrufture, includes all the

varieties of form in which a tendency to cryftalline ar-

rangement can be perceived. The firft deviation from a

regular cryftalline ftrufture, is where the joints are more or

lefs curved ; this is fometimes connefted with a regular

external form, as in the fpheroidal diamond, and in pear fpar ;

and fometimes occurs mafiive, as in curved lamellar heavy
fpar. The next deviation is where the lamina: are long
and thin, more or lefs refembling the blade of a knife, and
J»ave often a (harp edge on one fide. Thefe blade-fhaped
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laminse are rarely parallel, but generally crofs, as in common
hornblende and cyanite.

The lalt variety of ftrufture paffes into the fibrous, in

which the fibres are either parallel or radiated ; when radia-
ting on one fide, they are called fc»piform ; when diverging
in oppofite fides, fafciculatedx; and when diverging on all

Rdes,Jlellateti.

In fome cafes, two diftinft modes of ftrufture are com-
bined, a mineral prefenting a fibrous ftrufture in one direc-

tion, and a lamellar ftrufture in another.

The promifcuous ftrufture confifts of diftinft concretions,
forming a mafs, either by means of a fmall proportion ot

cement, or by a (light degree of mutual cohefion. It may
confift of globular concretions, as in roe-ftone and oolite, or
of granular concretions, as in fand-itones. The granular
concretions may be fo fmall, as to be imperceptible without
the aid of a lens. When no diftinftion of parts is vifible in

a mineral, it is faid to be compaft.

Structure of Rods, in Geology, denotes the mode of
aggregation of the mafies of which rocks are compoled

:

the external ftrufture may be ftratified, fchiftofe, tabular,

columnar, or globular. The internal ftrufture denotes
the mode of aggregation of the fubltances of which the

larger maffes are compofed, and may be porphyritic, gra-
nitic, amygdaloidal, or conglomerated, &c. See Rocks,
and Strata.
Structure of the Earth. See System.
STRUENSEE, John Frederic, in Biography, was the

fon of a clergyman of Halle, in Saxony, and born at Halle
in 1737. At an early age he manifeited very promifing

talents, and devoted himfelf to the ftudy of medicine ; and
having taken his degree of doftor in 1757, he removed to
Altona ; and there obtained extenfive medical praftice.

Befides the acquaintance he formed with two peifons, tj/z.

count Von Ranzau Afchberg and count Brandt, connefted

with his fubfequent fate, he acquired alfo, in the courfe of
his praftice, the friendfhip of the widow of the chiefmarlhal

of the court to Frederic V. ; and thus was honoured with

an appointment, in 176S, to be one of the phyficians of the

king, whom he accompanied in his tour to Germany,
France, and England. Soon after the marriage of Chrif-

tian VII. with Matilda, the Englifti princefs, an open
rupture fucceeded a coolnefs that was obferved to fubfift

between this prince and the queen. The queen-dowager
availed herfelf of this circumftance, with a view of recover-

ing her loft influence. The mifunderftanding between the

two queens was increafed on the birth of the crown-prince ;

nor did the king's tour contribute to leffen his indifference

towards his confort. On his return, the difcontent was
manifefted more openly and decifively ; and divided the

nation into two parties. The molt numerous party was
fupported by the minifter and the principal officers of
ftate ; and at the head of it was count Hoik, the king's

favourite. The queen-dowager had her partizans at Frie-

deuiburg ; and fome young perfons, who had neither in-

fluence nor property, took part with Matilda, and enter-

tained hopes that, on account of her youth, beauty, and
engaging manners, a reconciliation might be effected be-

tween her and the king. The young queen, however,

well knowing that thefe friends had no experience in court-

intrigues, formed her own plan ; and determined to make
every pofiible effort for depriving count Hoik of the royal

favour, and thus of regaining the confidence of the king.

Hoik, for his own fecurity, endeavoured to widen the

breach between the royal pair ; and conceiving that

Struenfee hated the queen as much as he himfelf did, he

perfuaded his royal mafter to take Struenfee with him,

whenever
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whenever he vilited the queen. But, contrary to Hoik's

expectations, the king became attached to Struenfee ;

and the queen, remarking this change, became gradually

familiarized to his company ; and her averlion to him was

fucceeded bv an admiration of his talents, his wit, and his

extenfive knowledge. The crown-prince being at this

time inoculated for the fmall-pox, under the fuperintendance

of Struenfee, the queen informed him, that, in rccompence

of his fervicee, he mould be entrulted with the prince's

education. Struenfee having fucceeded in the operation,

was made a counfellor of conference, with a falary of 1500
dollars, and appointed reader to the king and queen. This
new favourite fucceeded in his endeavours for producing a

complete reconciliation between the king and his royal

confort ; which was followed by an indifference, on the

part of the former, towards Hoik. Bernftorf, the minifter,

became jealous of Struenfee, and attempted, though un-

fuccefsfully, to undermine the confidence repofed in him
by the king and queen. Soon after, the court made a tour

to Schlefwic; and the heads of the different parties compofed
the royal fuite. The queen behaved to both parties in the

fame courteous manner. Brandt fucceeded Hoik in the

king's favour and confidence ; but Bernftorf, though mor-
tified by the lofs of his influence over the king, declined

making a voluntary refignation. His fate, however, was
foon determined, and intimation was given him that his

fervices were no longer neceflary. The remaining members
of government were difmiffed, and the adminiltration was
formed by the friends of the queen and of Struenfee. Dur-
ing thefe events, the queen-dowager remained at Friedenf-

burg, watching their progrels, and condoling with the dif-

carded minifters. The queen at length obtained a com-
plete triumph. The king behaved to her with the affec-

tionate tendernefs which her amiable qualities deferved ; and
Struenfee poffeffed her confidence, and employed all poflible

means to retain it. The king, naturally of a weak mind,
was fecluded from fociety by Struenfee ; and Brandt was
commifTioned to keep him conftantly occupied with amufe-
ments. The king was gratified by this mode of life ; the

influence of Struenfee was augmented ; and he at length

accomplifhed his main objeft, which was that of preventing
his majetty from perfonally tranfafting any bufmefs with his

minifters. In ptocefs of time, or towards the clofe of the

year 1770, a circumftance occurred, which ferved to place

unlimited power in the hands of the young queen and her
minifters. Struenfee neglefted no means to increafe his

power ; and in order to retain it the more fecurely, he pre-

vailed on the queen to commit to his management the whole
bufinefs of the cabinet. In confequence of this meafure,

the whole form of the government was new-modelled ; and
public bufinefs was tranfafted in the king's name, by thofe

immediately around him. But Struenfee's paramount power
was of no long duration. His boldnefs, approaching to

the highelt degree of infolence, degenerated into timidity,

when any of his meafures were oppofed ; and though he
conducted foreign affairs according to the principles of
found policy, his internal adminiftration, perverted by ava-

rice or ambition, did not anfwer the purpofe intended.

The various meafures which he projected for the improve-
ment of the government and country, and which our limits

will not allow us to detail, excited difguft and diffatisfac-

tion amonglt perfons of every rank and condition, from the

higheli to the lowed. Struenfee, however, was indefatigable

in the complicated duties of his office, and feduloufly atten-

tive to the education of the crown-prince. Two of his

brothers were advanced to ltations of importance; one in

Vol. XXXIV.

the new college of finance, and the other in the department
of war. Brandt, Berger the phyfician, and other confiden-

tial perfons, remained conltantly near the king's perfon, nor
were any others, fufpe&ed to be adverfe to the exilking

order of tilings, permitted to have any intcrcourfe with

him ; fo that his indifference to public bufinefs gradually

increafed, and his capacity for conducting it diminillied.

In July 1 77 1, the queen was delivered of a princefs ; and
as (he knew the furmifes, originating at Friedenfburg, that

were circulated on this occafion, fhe was not unapprehenfive

that they might ferve as pretences to wrell from her the

power which fhe had acquired. She was unfortunately

dependent on Struenfee, who, by the abufe of his power,
had become an object of deteltation. Not content with

being enrolled in the lilt of the Spanifh nobility, and being

created count, he invented a new title, or that of private

counfellor of the cabinet, and with this he acquired a degree
of power which had never been enjoyed before by any mimller

of Denmark. In fact, it was this ambitious minilter's aim
to annihilate the royal authority; and in the circumltances

then exifting, and under the protection of the queen, if he

had conducted himfelf with more prudence, he would have

defeated the machinations of thofe who were meditating his

ruin. His friends, probably forefecing his. fall, became cool

and indifferent ; and the people in general, while they de-

fpifed his power, execrated his name. A fpirit of difcon-

tent pervaded all ranks ; the failors and the foldiers com-
plained of his conduct ; and the populace joined the mal-

contents in their oppofition and murmurs. The diffatif-

faction and tumult that prevailed increafed Struenfee's timi-

dity : bis meafures were indecifive, and his fituation became
every day more dangerous. The Britifh minifter, aftuated

by a refpedt for the young queen, endeavoured to halten his

removal from power, and he himfelf wifhed for a releafe.

Accordingly he offered him a fum of money to enable him
to quit the country. The queen, apprehending that her

enemies would get the king into their hands, and obtain

podeffion of all the royal power, oppofjed this meafure. A
crifis, however, was approaching ; and Struenfee could no
longer refill or controul the counfels and operations of thofe

who were haftening his downfall. Notwithflanding the

meafures which he adopted for infuring his own perfonal

fafety, and which were interpreted by the people into a

kind of avowal of his political mifconduft, every thing

confpired, not only to accelerate his own ruin, but to favour

the plan which had been formed againft the young queen.

On the morning of the 17th of January, 1772, the inha-

bitants of Copenhagen heard, not without aftonifhment and
terror, that this princefs, count Struenfee, his brother, count
Brandt, and all their friends and adherents, had been ar-

retted in the ni«ht. At 3 o'clock in the morning, fucceeding

a ball that had been given at court the preceding evening,

and after the queen had clofed 3bout 1 o'clock with prince

Frederick, colonel Koller, an inveterate enemy of Struenfee'6,

whofe regiment was on guard at the palace, informed his

officers, after bavin g admitted them into the palace, that he

had the king's orders to take the queen into cuftody. The
officers, without requiring to fee the orders, which would
have defeated the whole plan, implicitly obeyed. Ranzau
hurried into the king's bed-chamber, and drawing the cur-

tains fo as to awaken him, told him, before he had time for re-

flection, that his life was in danger. " What muft we do ?'*

faid the alarmed king ; " Shall we fly ? Itand by me ; 1

me your advice."—" Sign this," replied Ranzau, " it will

fave my fovereign and the whole royal family." The king

took hold of his pen, but let it drop as fcon as he caft his i

<5 C or«
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on the name of his confort. At length he tuffered himfelf

to be perfuaded ; and Ranz.au, fupported by colonel Eich-

iladt, whofe dragoons (urrounded the palace, and fome other

officers, carried out the fatal order ; and, in a manner the

mofl violent and brutal, feized the perfon of the unfortunate

Matilda, and conveyed her in a carriage to the caftle of

Cronenburg. Struenfee's arreft was followed by the ap-

pointment of a commiflion for his trial ; and the proceed-

ings againft him were carried on with great zeal and feve-

rity. The indiftment, drawn up by the fifcal general in

very intemperate language, and delivered to the court on the

3i(t of April, 1772, after relating the circumftances of his

life and character, ftated nine articles as capital charges.

" For many years before his fall," fays his biographer, who
has compiled his article from a variety of original documents,
and of which we have freely availed ourfelves, " Struenfee

had lived an avowed free-thinker. He was convinced,

however, of the exiflence of a Supreme Being, by whom the

world was created ; but he confidered mankind as mere
machines, governed by no moral principle; looked upon
a future (late as an idle dream ; and believed that after

death, a man had nothing to hope or to fear. During the

firft week of his imprifonment, he endeavoured by thefe

principles to compofe his agitated mind ; and giving way
alfo to the warmth of his imagination, fancied that a thou-
fand circumftances might occur to liberate him from his

dangerous fituation. He was thus able, for a little time,

to bear up under his misfortunes, and to afiume an apparent
checrfulnefs ; but thefe were merely palliatives, which
lofing their effedt, he foon fell into a date of the moft vio-

lent anguifh and difmay. A vifit, however, which he re-

ceived from the celebrated Dr. Munter, (fee his article,)

a clergyman of Copenhagen, who went to fee him in prifon

on the ift of March, 1772, laid the foundation for a change
in his fentiments, which enabled him afterwards to fupport
his fufferings with more fortitude and refignation. This
worthy man difcuffed with him proofs of Chriltianity

;

liftened to his doubts and objections, and anfwered them in

the mildeit yet moft forcible manner ; and at length gained fo

much on his heart, that he gave himfelf up entirely to his

direction.

" When his trial came on, his advocate, in a fhort

written defence, endeavoured to difprove all the charges

that had been brought againft him, with the exception
of one, which was the difrefpeft perfonally fhewn to the
king. Of this he acknowledged himfelf guilty, was
heartily forry for it, and threw himfelf on the mercy of his

offended fovereign. The court, however, which had re-

folved that Struenfee fhould fufFer an ignominious death,

rejedted all reprefentations made in his favour, and on the
25th of April paired the following fentence : « That after

his right hand had been cut off, he mould be beheaded ;

that his body fhould then be quartered, and in that ftate

publicly expofed ; and that his head and hand fhould be
affixed to a pole.' On the next day, April the 26th, Dr.
Munter paid him a vifit, and informed him that this fen-

tence had in every point been confirmed by the king, and
that the 28th was the day appointed for its being car-

ried into execution. The unfortunate count heard this

intelligence with the utmoft compofure ; and declared, that
in regard to the ignominious circumftances attending his

doom, he was perfectly eafy, as he believed in a future re-

furreftion. He fpent the intervening time in a manner be-
coming his fituation, and fuffered according to his fentence,
along with his friend Brandt, who had alfo been condemned,
amidtt an iromenfe concourfe of fpe&ators." Gen. Biog.

S T R
STRUFERTARII, among the Romans, perfons hired

to perform fome kind of facrifices near trees that had been
thunder-ftruck.

STRUGA, in Geography, a town of European Turkey,
in Macedonia ; 10 miles S. of Akrida.
STRUM, in Rural Economy, a term fignifying the hofe

ufed in brewing, &c. to keep the tap free. It is commonly
made of flraw cut in a neat fhort manner.
STRUMjE, formed, as fome will have it, a Jlrucndo

;

becauie they grow infcnfibly, JlruBum ajfurgunl, in Medicine
and Surgery, tumours arifing moft nfually on the neck and
throat ; called alfo fcrofuU, and popularly the«v;7, or king's

evil. See Scrofula.
The Greeks call them xoigx^;, fores. See Evil and

Bronchocble.
STRUMAR1A, in Botany, derived iromjlruma, a wen,

or fwelling ; and applied by Jacquin to this handfome genus
on account of the tumour at the bafe of its llyle.—" Jacq.
Colleft. Suppl. 45." Willd. Sp. PI. v. 2. 31. Ait. Hort.
Kew. v. 2. 212. Lamarck Dift. v. 7. 472.—Clafs and
order, Hexandria Monogynia. Nat. Ord. Spathacea, Linn.
Narcijft, Juif.

Gen. Ch. Cal. Sheath of two, unequal, oval, pointed
leaves or valves. Cor. Petals fix, fuperior, fpreading, the
three outer onea generally carinated at the back. Stam.
Filaments fix, inferted into the receptacle, fhorter than the
corolla, equal, awl-fhaped ; anthers oval, or roundifh. Pijl.

Germen inferior, triangular, three-furrowed ; flyle longer
than the llamens, inflated from the bafe to its centre, awl-
fhaped upwards ; ftigma trifid. Peric. Capfule oval or
roundifh, (lightly triangular, with three furrows, three cells,

and three valves. Seeds numerous, round.

EfT. Ch. Petals fix, fpreading. Style thickened below
the middle. Stigma three-cleft. Capfule inferior, roundifh,

of three cells.

1. S. lingumfolia. Tongue-leaved Strumaria. Willd. n. 1.

Jacq. Ic. Rar. t. 356.—Leaves linear-fword-fhaped, flat,

obtufely rounded at the tip. Stalk round ; comprefled up-
wards. Stamens the length of the corolla.—Native of the

Cape of Good Hope, as are all the remaining fpecies.

—

Root perennial, bulbous, with thickifh fibres. Stalk a foot

high, fimple, erect. Flowers in a fort of umbel, on (talks.

Petals white, greenifh on the outfide and at the tip. Sheath

fhorter than the flower-ltalks, pink or reddifh.

2. S. truncata. Truncated Strumaria. Willd. n. 2. Jacq.

1c. Rar. t. 357.—Leaves linear-fword-fhaped, flat, obtufely

rounded at the tip. Stalk comprefled. Stamens longer
than the corolla. It flowers in April and May. Root pe-

rennial, fibrous. Stalk more than a foot in height, ereft.

Flowers in a handfome umbel. Petata white, pink on the

outfide. Sheath reddifh.—The Jilaments of this fpecies as

well as of the lall adhere to the bale of theJlyle. It is alfo

very fimilar in habit, but differs in having more flowers and

much longer ftamens.

3. S. ruhella. Pale-red Strumaria. Willd. n. 3. Jacq.

Ic. Rar. 358.—Leaves linear, waved in an oblique manner.

Petals flat.—It flowers in May and June.

—

Root perennial.

Stalk a foot and half high, flender, (lightly waved. Flowers

in a fmall umbel, pink-coloured, a little drooping, with

long Jilaments adhering to the bafe of theJlyle.

4. S. undulata. Waved Strumaria. Willd. Sp. PI. n. 4.

Jacq. Ic. Rar. t. 360.—Leaves linear, waved in an oblique

manner. Petals undulated.

—

Root perennial. • Stalk a foot

high, ereft. Flowers in a loofe umbel. Petals narrow,

undulated, pink at the tip.

5. S. angujliftlia. Narrow-leaved Strumaria. Willd. n. 5.

1 Jacq.
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Jacq. lc. Rar. t. 359.—Leaves linear, flat. Germcn with

three glands.— It Bowers in April and M.iy.

—

Root peren-

nial, [mall. Si tU a foot high, flender, waved. Flowers

irregularly umbellate. Petals white, with a pink line at

their back ; yellowifh before expanfion. This ipecies is re-

markable for having three glands on the gormen.

6. S.Jilifo/i.i. Fine-leaved Slrumaria. Willd. n. 6. Jacq.

le. Rar. t. 361.— Leaves thrcad-fhaped. Petals acute.

—

It flowers in November.

—

Root perennial. Stall- about fin

inches high, very flender, waved. Flowers in a fmall, fcat-

tered umbel. Petals white, tipped with red.

7. S.Jpiralis. Spiral-llalked Strumaria. Ait. n. 5.—This

fpecie., now very properly referred, in the Hortus Kewenfis,

to Strumaria, is defcribed in this work under the name of

Htemanthus fpiraiis. (See H.i.man nus. ) Mr. Salifbury,

in his Paradifus Londinenfis, t. 03, confiders it as a new
genus, and calls it Carpolyza.
STRUMBLE's Head, in Geography, a cape of South

Wales, on the N. coaft of the county of Pembroke. N.
lat. 52°. W. long. c° 10'.

STRUMENBACH, a river of Carinthia, which runs

into the Geil, 8 miles N. of Tarvis.

STRUMPFIA, in Botany, was to named by Jacquin, in

memory of Chriflopher Charles Strumpft, profeflor of che-

millry and botany at Halle, in the duchy of Magdeburg,
who in 1752 pubhfhed there the fourth edition of the Genera

PLtntarum of Linmeus. His premature death is regretted

by the author of the name—Jacq. Amer. 218. Linn. Gen.

454. Sehreb. 595. Willd. Sp. PI. v. 1. 1152. Mart.
Mill. Did. v. 4. Juff. 436. Lamarck Illultr. t. 731.

—

Clafs and order, Syngenejia Monogamia, Linn. Pentandria

Monogynia, Willd. Nat. Ord. uncertain, Jull. Probably
Gampanulacce of Linn, and J nil".

Gen. Ch. Cal. Perianth fuperior, minute, of one leaf,

ere&, with five (harp teeth, permanent. Cor. Petals live,

ovate-oblong, obtufe, fpreading. Slant. Filaments none
;

anthers five, united into an ovate body, rather (hotter than

the corolla, marked with five furrows, and very (lightly

five-toothed at top and bottom. Pi/2. Germcn inferior,

roundifh ; ftyle awl-fhaped, erect, projefting rather beyond
the anthers ; (tigma fimple, obtufe. Perk. Berry roundilh,

umbiheated, crowned with the calyx, of one cell. Seed foli-

tary, roundifli.

Efl. Ch. Calyx fuperior, with five teeth. Petals five.

Anthers feflile, combined. Berry crowned with the calyx.

Seed folitary.

1. S. maritima. Linn. Sp. PI. 1316. Jacq. Amer. 218.

Willd. n. 1. (Thymelsea frutelcens, rofmarini folio, flore

albo ; Plum. Ie. 249. t. 251. f. 1. T. humilior, foliis

acutis alrovirentibus ; Sloane Jam. v. 2. 93. t. 189. f. 1, 2.)

—Gathered by Jacquin in Curacoa, on rocks near the fea,

efpecially in the fuburb called by the Dutch de klip. Sloane
found his plant near the Palifadoes, by Port Royal in Ja-

maica. Nobody fince feems to have met with the Strumpfia.

Oar only knowledge of it is from the accounts and figures

of the above authors, and a fragment of Jacquin's original

lpecimen, without leaves or flowers, given U3 by fir Jofeph
Banks, who purchafed his American herbarium. TheJlem
is faid to be fhrubby, ereft, three feet high. The branches

(in our fpecimen) are round, denfely clothed with fine hoary
down, and appearing as if jointed, from the frequent, (Irong

fears, which mark the infertion of the leaves and (lipulas,

both which originate from one common annular protuberance.

The leaves grow three in a whorl, nearly feflile, and are

lanceolate, entire, rather above an inch long, faid by Jac-

quin to be very like thofe of Rofemary. Stipulas alternate

with the leaves, fpreading, awl-fhapcd, a line or two in

length, dark-brown. Flower-Jlalts axillary, half the length
nl the leaves, each bearing about five fmali_/e>iwr.r, on fhort

partial llalks. Petals white. Berry foft, white, the fize of
a fmall pea. The whole plant has a difagreeable, though
not powerful, fmell.

There cannot furely be much doubt of this genus be-
longing to the Campanulacee, as that order (lands in Juflieu

;

but whether it Ihould ltill remain there, or be transferred to
Mr. Brown's Goodenovia, may admit of a queilion ; chiefly

becaufe ot the berry and folitary feed This learned author
however feems not very decided in his divilion of the original

order, and his limitations may therefore be received with the
more latitude.

STRUMUS, a name given by fome of the old Roman
authors to the cucubalus, or berry-bearing chick weed.

It had this name from its being found of fervice in (Iru-

mous and fcrufulous fwellings, when externally applied.

The name cucubalus feems to have been derived from the
word halicaccubum, or the winter-cherry, for the ancients

eiteemed both thefe plants fpecies of nightfhade ; and fome
of them have plainly defcribed the cucubalus under the name
of folanum hortenfe.

STRUNKEDE, in Geography, a town of Germany, in

the county of Mark; 2 miles N.W. of Caltrop.

STRUNTJAGGER, Ardic Bird, or Lartu parafiticut

in the Linnxan fyltem of Ornithology, is a fpecies of gull

found in the Hebrides and Orkneys, with a duiky hooked
bill, and narrow nollrils. In the male, the crown of the

head is black ; the back, wings, and tail, dufky ; the hind-

part of the neck and lower fide of the body white ; the tail

conliits of twelve feathers ; the legs are black, fmall, and
(caly : the female is entirely brown. See Larus.

Thefe birds purfue the lefler gulls till they mute for fear,

and catch up their excrement, and therefore they are fome-

times called dung-hunters, as well as another fpecies of the

gull called marlinazzo.

STRUPP1, among the Romans, garlands or wreaths of
vervain, with which the ftatues of the gods were crowned.
STRUSCH1NETZ, in Geography, a town of Bohemia,

in the circle of Konigingratz ; 8 miles N. of Gitfchin.

STRUT, a term ufed by fome builders for that brace

which is framed into the king-piece and the principal

rafter.

STRUTHIA, in Ancient Geography, a town of Afia
Minor, in Phrygia, on the confines of Lycaonia.

Struthia, in Botany, a name originally given by Van
Royen to the Gnidia of Linnasus ; and which being derived

from rfyoo;, a fparroiu, appears to have had in view the near

affinity of that genus to Pajcrina. See Gnidia and Pas-
.'-EIUNA.

STRUTHIO, in Ornithology, a genus of birds of the

order Gallina:. Bill fubconic ; nollrils oval ; wing3 (hort,

unfit for flight, feet formed for running. There are four

fpecies.

Though the power of flying may be confidered as the

diflinguifhing characterise of the feathered tribes in gene-

ral, yet there are fome families to which Nature has denied

that endowment, while (he feems to have granted it to a few-

quadrupeds, and even partially to fome fifties. It is thus

that (lie difplays the extent of her power, by the variety of
her productions, and difdains to be confined within the nar-

row limits prefcribed to her by the fyftcms of philofopiiers.

In defcending from the clafs of quadrupeds to contemplate

that of birds, we find the connecting links, which unite thefe

orders into one chain, very (hort, and almoft imperceptible
;

for while the flying fquirrel, the bat, and fome other quad-
rupeds, are inverted with the power 0/ flight, and with

3 C z other



STRUTHIO.
other properties of birds, the oftrich, dodo, and caffowary,

are by their great bulk confined to the ground, and they in-

dicate by their habits, a near affinity to the four-footed ani-

mals. Hence, as we defcend from thofe fvvift and llender

birds, which are deftined to move in the higher regions of

the air, we find them growing, by almod imperceptible de-

grees, heavier and lefs agile, till at length, being wholly

deftitute of the qualities neceffary for flight, they are inca-

pable of rifing from the furface of the earth.

Species.

Camelus; Black Oftrich. Feet two-toed. This is the

largeft of all birds, and from this prerogative, in a great

meafure, is incapable of flight. Its weight is fometimes from

eighty to one hundred pounds : from the top of the head to

the ground, it is from feven to nine feet ; and its length from

the beak to the top of the tail eight feet. When walking, it

feems as tall as a man on horfeback. The plumage of the

odrich, however, as well as its weight, is an infuperable bar

againit its rifing in the air. The vanes of the wing-feathers

are feparate and detached, like hairs, and incapable of mak-
ing any impreffion on the atmofphere. Thofe of tha tail, and

indeed of the whole body, are of the fame flrudture. Tiny
are all as foft as down, and utterly unfit not only for flying,

but for defending the body of the animal from external in-

jury. The feathers of other birds, have their webs broader

on the one fide than the other, but thofe of the oltrich have

the fhaft exaclly in the middle. The head, the upper part

of the iieck, fides, and thighs, are covered with a clear

kind of hair, which on the head fomewhat refembles the

briilles of a hog. The thighs of this bird, in which its great

flrength feems to lie, are large and mufcular ; and its hard

and fcaly legs, which are fupported by two thick toes, have

a confiderable fimilarity to thofe of the goat. Thefe toes

are of unequal fize ; the inner, which is both longer and
thicker, being feven inches in length, including the claw

;

the other, which is without a claw, is four inches. It is the

only bird that poflefles eye-lids, and thefe are fringed.

Though the oftrich be a bird known from the earliefl

ages, little comparatively is related of its hiftory. In the

fcriptures, we have many comparifons drawn from its man-
ners : as an article of food it was forbidden the Jews. It

is mentioned by Ariftotle as remarkable for its fecundity.

In the parched deferts of Africa, where it refides, and
where it runs with precipitation on the approach of an in-

vader, it can rarely become an object of clofe examination.

The race of thefe birds, though extremely ancient, itill

remains pure and almofl folitary. Like the elephant among
the quadrupeds, the oftrich conftitutes a genus offering few
or no varieties, and is perfectly diftinguiihed by characters

equally ttriking and permanent. It is peculiar to Africa,

to the neighbouring iflands, and to thofe parts of Afia
that lie in the vicinity of the African continent. It is fel-

dom found beyond the diftance of thirty-five degrees from
the equator ; and as it is incapable of flight, it mult, like the

quadrupeds of thefe latitudes, have always been confined to

the ancient continent. It prefers for its refidence thofe

mountains and parched deferts that are never refrefhed with
rain, a circumftance which tends to corroborate the report

of the Arabs, that thefe birds never drink. Vaft flocks of
them are feen in thefe barren and folitary regions. At a

diftance they are faid to appear like an army of cavalry, and
often alarm the caravans that are travelling through them.
Among fome nations, the eggs, the blood, and the flefh,

have been eagerly fought as articles of food. Whole people
have obtained the appellation of Struthophagi, from their

partiality for this food. The Romans confidered the flefh

3

of the oftrich as a delicacy ; and the imperial beaft and
glutton, Heliogabalus, is faid to have had 600 of them llaugh-

tered in one day, in order that he might have the brain*

ferved up as a difh to pamper his appetite. At prefent, the

inhabitants of Numidia tame and breed them, to live upon
their flefh, and fell their feathers. Their eggs are faid to

contain as much food as thirty of thofe of a common hen.

The beauty of the plumage of this bird, particularly of the

long feathers that compofe the wings and the tail, is the chief

reafon why man has been fo aftive in purfuing him into the

deferts, at fo much expence and labour. The Arabs, who
make a trade of killing thefe birds, formerly converted
their fkins into a kind of buckler. The ancients ufed their

plumes as ornaments for their helmets. The ladies in the
Eall make them itill an ornament in their drefo, and they are

not unfrequently ufed in this country for the fame purpofe.

In Turkey, the Janizary, who has fignalized himfelf by fome
military achievement, is allowed to aflume them as a deco-

ration -to his turban ; and the fultan, in the feraglio, when
meditating conquelts and feats of a more gentle nature, puts
them on, as the mod irrefiftible ornament of his perfon.

The fpoilsof the oltrich being thus valuable as articles of
commerce, the hunting of that bird is one of the mod fe-

rious employments of the Arab-, who train their fleeted

horfes for the purpofe. Although the oftrich be far fwifter

than the belt courfer, yet by hunters on horfeback he is

commonly taken ; and it is faid of all the varieties of the

chace, this is the mod difficult and laborious. The Arab,
when mounted, ftill keeps the oftrich in view, but without
pufhing him fo clofe as to make his efcape to the mountains,

but at the fame time fo as to prevent him from taking food.

This is the more readily done, as the bird takes its courfe in

a wavering and circuitous direction, which is greatly

fhortened by the hunters, who come up behind, and relieving

each other by turns, thus keep him ftill running. After
two or three days of fatigue and famine, he becomes ex-

hauded, and the hunters fall upon him by linking him on the

head with cudgels, that his blood may not tarnifh the ludre

of his white feathers. When all poffibility of efcape is cut
off, the oftrich hides its head, in the vain expectation that

the whole body will then be concealed from his purfuers.

Oltriches, though inhabitants of the defert, and poffeiled

of prodigious flrength, are, efpecially if taken young, nei-

ther fo fierce nor difficult to tame as might be expected.

The inhabitants of Dara and Lybia render them domeftic,

like herds of cattle, with fcarcely any other means than con-

ftantly accuftoming them to the fight and fociety of man
;

to receive from him their food, and to be treated with gen-

tlenefs. Befides the ufe of their feathers, oftriches, in their

domeftic date, are faid to be mounted and rode upon in the

fame manner as horfes. It is aflerted by Adanfon, that at

the faftory of Podore, he had himfelf two oftriches, that

riin fafter than a race-horfe with a negro each on their backs.

Though thefe birds may be fo tamed that they will fuffer

themfelves to be driven in flocks to and from their flails, and
even to be mounted like horfes, yet their dupidity is fuch,

that they can never be taught to obey the hand of the

rider, to comprehend the meaning of his commands, or

fubmit to his will. From this intraftable difpofition,

there is reafon to apprehend that man will never be able

to avail himfelf of the flrength and fwiftnefs of the

oftrich, as he has availed himfelf of thofe qualities of the

horfe. The voracity of this bird far exceeds that of any
animal whatever ; for it will devour every thing it meets

with, dones, wood, brafs, iron, or leather, as readily as it

will grain and fruit, which, in its native wilds, are probably

its principal food.

The
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The feafon at which the oftrich lays her eggs varies very

much with the temperature of the climate. Thofe north of

the equator begin to lay th<. ir eggs in the beginning of July,

while itichu- inhabit the fouth or Africa defer it till the end

of December. Climate and lituation have alfo a great in-

fluci.ee on their manner of incubation. In the torrid zone,

the ollrich is contented with depositing her eggs in amafs of

fand, fecmingly lerapcd together with her feet. There they

are fdfficieiitly heated by the warmth of the fun, and need

the intubation of the female only for a little time during the

night. But although the oltrich be but little engaged in

hatching her eggs, (he difplays, by continually watching

for the preservation of her progeny, all the folicitude of a

tender mother. In proportion to the coldnefs of the cli-

mate, the ollrich hatches with more affiduity ; and it is

only in the warm regions, where there is no danger of her

eggs being chilled, that Ihe leaves them by day, a circum-

(tancc from which Ihe very early incurred the reproach of

being deltitute of parental affection. So far, however, is

this from being true, that Ihe continually watches for

their prefervation, fo long as they remain in a helplefs Itate,

which is always a longi r or fhorter period, according to the

climate. Neither the Gze i I the eggs of thefe birds, nor

the time neceflary for hatching them, nor the number of the

young, are exactly afcertained.

C.A&UARItJS ; Caffowary. Feet three-toed; helmet and

dew-laps naked. This bird inhabits the torrid zone, and

efpecially the ifland of Java, whence it was brought into

Europe in the year 1 597. Its habitation begins in thofe

temperate climes which are contiguous to the precindls of

the oftrich ; and as it occupies a region more favourable

to the multiplication of the human race, its numbers are

continually decreafwg, in proportion to the increafe of the

number of its deltroyers. Caliowarys are of various fizes
;

they have been feen as large as fix feet high. The Dutch
compare the bulk of this bird to that of a (heep. From
the fhortnefs of the legs and neck, they are not fo tall as

the oftrich, but the body has a more heavy and clumfy ap-

pearance. The mod remarkable trait in the appearance of

thefe birds is a fort of helmet on the head, which reaches

from the bafe of the bill to the crown. The middle or

upper eye-lid i; furnifhed with a row of black hairs, which

gives the animal a wild afpett, which the large aperture of

the beak renders ftill more fierce and menacing. The head

and upper part of the neck are almolt naked, being only

here and there mterfperfed with blackifh hairs, that partially

cover a blue wrinkled fkin. The feathers that cover the

body of the caffowary, as well as thofe for flight, are all of

one kind, and of the fame blackifh colour. They are gene-

rally double, having two fhafts, that grow from one fhort

trunk, which is fixed in the Ikin. The imall fibres of which
the vanes are compofed, have (o little adhefion to each other,

that the bird, when viewed at a diitance, feems clothed with

hair in'.tead of feathers. The wings of the caffowary are ftill

fhorter than thofe of the oitrich, and confequently ftill more
unfit for flying. They are furnifhed each with four hard

pointed feathers, refembling darts, of which the longelt, which
is about eleven inches, is a quarter of an inch thick at the

root. Its feet are alfo armed with large black claw?, which
give the animal an appearance of being formed for hoftihty.

But though fupphed with weapons that might render it for-

midable to the reft of the animal world, the caffowary leads

a peaceable and inoffenfive life. It never attacks others, and
nothing fhort of ncceffity will make it defend itfelf. The
movements of the caffowary, when travelling, are awkward
and heavy, neverthelefs it will, in running, outltrip the

fleetetl horfc It is diftinguifhed by the fame voracity which

charafterifes the oftrich, 1'wallowing every thing that is

offered to it, unlefs it be too large for the circumference ef
its throat ; and it poffeffes the faculty of rejecting its food,

when difagrceable, with the lame difpatch with which it took
it in. The female lays a number of afh-coloured eggs,
about thirteen inches in circumference one way, and fix the

other ; they are of a greemfh colour, with dark green
fpots.

Nov.*: Hollandi.t. ; New Holland Caffowary. Feet
three toed ; crown flat ; (hanks lerrate behind. This, as

its fpecific name imports, is found chiefly in N'-w Holland,
and is feven feet two inches long. The bill is black ; head,
neck, and body, covered with briftly feathers, varied with
brown and jrcy ; throat rather naked, blueifh ; feathers of
the body a little incurved at the tip ; wings fcarcely vifible

;

legs brown.

Rhea ; American Oltrich. Feet three-toed, and a round
callus behind. This bird is fo nearly allied to the oftrich,

already defcribed, that it has been confidered as his reprc-

fentative in the new continent, to which it peculiarly belongs.

It inhabits Guiana, Brafil, Chili, and thofe immenfc forefts

that extend northwards from the mouth of the river Plata,

and it has been found as far fouth as the Magellanic (traits.

Formerly, thefe birds were more widely fpread over South
America ; but, in proportion as population increafed, thefe

timid animals fled from their habitations, or became the vic-

tims to fuperior power. It is by far the largelt bird in the
new world. The adults are full fix feet high, and the
thighs of fomeof them have been known to equal that of a
muTcular man. It has a long neck, fmall head, and flat

beak, that diftinguifh the black ollrich ; but in other re-

fpec/ts it has a greater relemblance to the caffowary. The
fhape of the body is oval ; and when fully covered with fea-

ther.-, approaches to rotundity. Its wings are fo fhort as to
be ufelefs for flight, but, like thofe of the oitrich, probably
afford affiltance in running. The back and rump are covered

with long feathers, which extend and form what, in this

animal, is called the tail. .The whole upper part of the
body is covered with grey plumage, and the under with
white. The toes are three, all before ; behind there is a cal-

lous kind ot heel, which lupports the bird, ami i. luppofed to

aflilt it in running. It polleffes the fame velocity which cha-

racterises the former fpecies, and its running is attended with

a lingular motion of its wings. It raifes one for fome time

above the body, and then drops it to eredl the other, and
hold it, for a while, in the fame itrange pofition. Such is

their velocity, that the favages are obliged to lay fnares in

order to catch them ; for they may, in vain, cbace them with

the fwiftelt dogs.

The rhea fhews the fame indifcriminate voracioufnefs with

the oltrich : and it is probable that her eggs are hatched
partly by the heat of the fun, and partly by incubation. The
young, when firft excluded from the (hell, are fo familiar,

that they will follow the firft pcrfon they happen to meet
with ; but upon growing older, they acquire experience, and
become more fhy and iufpicious. The flefh of the young
rhea is reckoned good eating, but it might probably be
much improved, and the race rendered more abundant, by
domeftication, as has been the cafe with the turkey and hen,

which originally came from the torrid zone. The rhea de-

fends itfelf with its feet, and calls its young by a kind of

hifs.

STRUTHIOLA, in Botany, derived from <-
?
&5io», the

diminutive of r°ubo:, afparr010. This Greek name is ex-

preflive of the fame idea as Pafferina, to winch enus the

prefeut is analogous in the fhape of its feeds, which are

pointed like a iparrow's beak.—Lioa. Mant. 4. Schreb.

86.
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86. Willd. Sp. PI. v. i. 691. Mart. Mill. Did. v. 4.

Ait. Hort. Kew. v. 1. 271. .Tuff. 77. Lamarck Diet.

v. 7. 475. Illuftr. t. 78.—Clafs and order, Tetrandria Mo-
nogynia. Nat. Ord. Veprecul*, Linn. ThymeUa, Juff.

Gen. Ch. Cat. Perianth inferior, of one leaf, tubular,

fading'; tube very narrow, elongated ; border flat, fhorter

than the tube, cloven into four ovate fegments. Cor.

Petals none. Nedtary of eight, more or lefs ovate, glands,

fituated at the mouth of the calyx. Slam. Filaments four,

very fhort, generally concealed in the tube ; anthers linear.

Pijl. Germen fupcrior, ovate ; ftyle thread-fhaped, the

length of the tube ; ftigma capitate. Perk. Berry coria-

ceous, dry, ovate. Seed folitary, pointed, or rather

beaked.

Efl. Ch. Corolla none. Calyx tubular, thread-fhaped,

four-cleft, moitly'with glands at the mouth. Berry fuperior,

dry, iingle-feeded. Style lateral. Stigma fmooth.

1. S. juniperina. Juniper-leaved Struthiola. Ait. n. I.

(S. erecta ; Curt. Mag. t. 222.)—Leaves linear, fmooth.

Anthers concealed.—Native of the Cape of Good Hope, as

indeed are all the fpecies. It flowers almoft throughout the

year.—A common fhrub in our green-houfes, whofe Jlem
rifes to the height of four or five feet, and is perfectly

fmooth. Branches eredt, but when loaded with blofloms

they droop confiderably ; whence the fpecific name ereda,

originally given by Linnxus, has been judicioufly changed.

Leaves oppofite, nearly covering the Item, lanceolate, fmall.

Floiuers axillary, white, highly fragrant.

2. S. ovata. Oval-leaved Struthiola. Ait. n. 2. An-
drews. Repof. t. 119.—Leaves ovato-lanceolate, fmooth.

Anthers (lightly protruded.—It flowers from February to

June. A tender green-houfe plant, extremely fragrant.

Stem eredt, flightly waved, branched. Leaves oppofite,

oval, thickly fet on the branches. Flowers axillary, fnow-
white.

3. S. imbricata. Tiled-leaved Struthiola. Ait. n. 3.

Andr. Repof. t. 113.—Leaves ovato-lanceolate, lomewhat
iringed. Nedtary of four glands. It flowers in the fpring

and autumn. This is alfo a tender green-houfe plant.

—

Stem nearly eredt, much branched. Leaves very clofely im-

bricated, efpecially on the branches, dark-green. Flowers
axillary, white, tipped with yellow.

4. S. tomentofa. Downy-leaved Struthiola. Ait. n. 4.

Andr. Repof. t. 334.—Leaves ovate, downy. Nectary of
twelve glands. It flowers in Auguft and September.—In
habit this refembles the two preceding ones. Stem eredt,

wavy, glaucous and downy, as is the whole herb. Leaves
ovate, fringed, flefliy, callous. Flowers axillary, on the

branches, golden-coloured.

5. S. virgala. Twiggy Struthiola. Aiton. n. 5. (S.
ciliata et var. ; Andr. Repof. t. 139 and 149.)—Leaves
lanceolate, fringed. Bradteas the length of the germen.

—

It flowers from May to Auguft.

—

Stem upright, much
branched. Leaves oppofite, narrow, dark-greeen. Flowers
axillary, white, fragrant. A variety of this, which is alfo

figured by Andrews, has red flowers, and is not fo fragrant.

6. S. pubefcens. Downy Struthiola. Ait. n. 6. Sims
in Curt. Mag. t. 1212. (S. virgata ; Sm. Exot. Bot.
t. 46. )—Leaves lanceolate, (triated, ciliated. Branches and
flowers downy. It blooms through the fummer.

—

Stem two
or three feet high, branched, upright, wand-hke. Branches
obfeurely quadrangular, leafy, clothed with fine, fhort,

filky hairs. Leaves oppofite, imbricated, in four rows,
feflile, glaucous. Flowers axillary, reddifh, externally

filky, fragrant.

STRUTHIOMELA, a word ufed by Pliny and the
ancients to exprefs a fort of quinces, which were fmaller

than the common kind, and of a fweeter juice, and lefs

altringent.

STRUTHIOPTERI, in Natural Hifloryr i name given
to a feries of flies, of the clafs of thofe which do not feed
on flefh : thele have remarkable fhort wings, and are always
found on flowers and leaves of plants. There are feveral

fpecies of thele. The molt frequent among us are a white-
bodied one with black wings, which cover but a very fenall

part of the back, and with feathered wings ; 3nd two others
with long bodies, of a duflcy grey, ftreaked with white.
Thefe are all early flies, being found in the fpring in hedges
and bufhes.

STRUTHIOPTERIS, in Botany, was fo called from
rjaflo;, in its fecondary fenle, an ojlrich, and vltpti afern. Its

large and elegant fronds are not unworthy to be compared
to the noble plumes of that bird. See Onocxea.
STRUTHIUM, in Natural Hijlory, a name given by the

Greeks to a plant called by the Latins lanaria herba, from
its ufe in the manufacture of their wool. Many have lup-

pofed the chafcufa of the ancients to be the fame with this

plant, but this is an error, for the chafcufa of the Greeks is

the antirrhinum of the Latins, as is plain from Pliny ; and
the fame author tells us, that it has leaves like thofe of flax,

fmall, narrow, and fmooth. All the accounts we have of
the Itruthium is from Diofcorides, who fays that it was a

kind of thiftle,fomewhat relembling the fcolymus, and having

a large root, long, and of the thicknefs of two or three

fingers, and very (harp prickles on the leaves. This (hort

account, though not enough perhaps certainly to inform us

what the plant was, is yet abundantly fufficient to prove
that it was not the chafcufa, or antirrhinum.

We find the itruthium celebrated among the Romans for

its virtues ; but all the accounts we have of it from them is,

that it was a prickly plant, and was very common in the

Grecian iflands. This, however, is fufficient to convince us

of the great error of thofe who make this plant and the

oftrucium of the later writers to be the fame plant. The
oitrucium is the Smyrnium, or Alexanders, and can by no
means be fuppofed the fame with this prickly plant ; yet

Macer has made them the fame, and has attributed to the

Smyrnium, or Alexanders, the virtues which Theophraltu:

gives to the ftruthion.

Struthium, in the Materia Medica, is ufed by the mo-
dern authors as the name of the luleola, or dyer's-weed, a

common wild plant with narrow leaves and yellow flowers.

Struthium is alfo ufed by fome for the faponaria, or

foap-wort. See Saponahia.
STRUTT, Joseph, in Biography, an artift and anti-

quary, the fon of a miller at Springfield, in Eflex, was born

there in 1 749, and in 1764 apprenticed to the ingenious but

unfortunate engraver, W. Wynn Ryland. In 1770 he be-

came a ftudent at the Royal Academy, where he obtained

the gold and iilver medals. Connedting antiquities with the

practice of engraving, he publilhed, in 1773, a work entitled

" The Regal and Ecclefiaftical Antiquities of England,"

containing reprefentations of all the Englifli monarchs

from Edward the Confeffor to Henry VIII. and of many
diftinguifhed perfonages in their reigns, in their appropriate

coftumes, taken from illuminated MSS., and accompanied

with remarkable paflages of hiltory. To this fucceeded
•* A complete View of the Manners, Cuftoms, Arms, Ha-
bits, &c. of the Englifh, from the Arrival of the Saxons to

the Reign of Henry VIII., with a (hort Account of the

Britons during the Government of the Romans," in 3 vols.

1774, 1775, '776. with 157 plates. In 1777 and 1778 he

publilhed a " Chronicle of England," deligued to extend

to fix volumes, but difcontinued for want of encouragement.

Hie
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His M Biographical Dictionary of Engravers" next ap-

peared, in 2 vols. 1785, 1786, with 20 plates. His other

works are " A complete View of the Drefl'es and Habits of

the People of England from the Eitablifhment of the

Saxons in England to the prefent Time," in 2 vols. 1796,

1799, with 141 plates. " The Sports and Pallimes of the

pie of England," 1801, with 40 plates. The decline of

his health conttrained Mr. Strutt to leave the metropolis in

1 790, and to retidc at a farm near Hertford, where he engraved

a number of plates for an edition of the " Pilgrim's Pro-

grefs." His difpofition being benevolent and religious, he

founded a Sunday fchool at the neighbouring village of

Tewin, and devoted much time to reforming the morals of

the inhabitants. He afterwards returned to London, where

he died in 1802, with an eftimable character for moral worth,

and for indefatigable indultry in elucidating the antiqui-

ties of his country. His ttyle of engraving, in which

he followed his matter, Ryland, was that of dots in imita-

tion of chalk, producing an effect of much foftnefs and har-

mony. Nichols's Liter. Anec.

STRUVE Point, in Geography, a cape of Ireland, on

the coaft of the county of Donegal, a little S. of Inifhowen

Head.
STRUVIUS, George Adam, in Biography, an eminent

German jurift, was born at Magdeburgin 1619, and having

ftudied at the univerfities of Jena and Helmftadt, was, in

1645, appointed affell'or of the juridical court at Hall. In

1646 he took the degree of LL.D. at Helmftadt, and

obtained a profefforfhip of law at Jena ; and after having

occupied confiderable pofts of legal and political diftinction

at Brunfwick, Weimar, and Heffe-Darmftadt, he termi-

nated a laborious life in 1692, much efteemed for his learn-

ing, fagacity, and probity. Having been twice married, he

was the father of twenty-fix children. He was the author

of fev«ral treatifes on legal topics, befides thefes and difler-

tation*. Moreri.

Struvius, Burchard-Gotthelf, a German jurift and

antiquary, fon of the preceding, was born at Weimar in

1 67 1, and after a courfe of education under the moft emi-

nent profeflors at various places, and practifing for fome
time at the bar, he devoted his time to Fiis favourite ftudies

of public law and hiltory. Upon recovering his health

from a ftate of melancholy, which continued two years,

he became librarian at Jena, and afterwards graduated at

Halt in philofophy and law ; and having fuftained feveral

offices of fervice and honour, he died in 1738. His works
conlift of bibliothecas, biographies, fyntagmas of hiftory and

antiquities, academical deputations, &c. Thofe that are

moft known are " Antiquitatum Romanarum Syntagma,"
4to. 1701 ;

" Bibliotheca Numifmatum Antiquorum ;"

" Biblioiheca Hiftorica felecta," 1705; " Introductio ad

Notitiam Rei Literariac ;" " Syntagma Juris Publici,"

4to. 1711 ;
" Syntagma Hift. Germ." 2 vols. fol. 1730 ;

" Hiftoria Mifnenfis ;" a " Hiftory of Germany," in the

German language : in all which writings he ha3 difplayed

profound learning and accurate refearch. Moreri.

STRUYS Bay, in Geography, a bay on the fouth coaft

of Africa : this is merely a large bite, with good anchorage,

without fhelter, except from north-wefterly winds, and ex-

pofed to a continued fwell and itrong current. S. lat.

34° 33'.

STRYBIA.in Ancient Geography, one of the Sporades.

STRYCHNOS in Botany, an ancient name, which oc-

curs in Pliny and Diofcorides, derived from tn^mvui, to over-

throw. This appellation was doubtlefs fuggefted by the

overpowering narcotic qualities of the plant to which it was
affigned ; 1-^yx" of the Greeks being a kind of nightfliade.

Linnsrus adopted this name for the prefent genus, on ac-
count of the analogy of its narcotic properties with the
plant of the ancients.—Linn. Gen. 100. Schreb. ijcv
Willd. Sp. PI. v. 1. 1052. Mart. Mill. Dift. v. 4. Ait.
Hort. Kew. v. 1. 406. Juff. 149. Brown Prodr. 469.
Lamarck Illuftr. t. 119. G'^rtn. t. 179.—Clafs and order,

Pentandria Monogynia. Nat. Ord. Luridt, Linn. Apoci-
net, Jufl.

Gen. Ch. Cal. Perianth inferior, five-cleft, very fmall,

deciduous. Cor. of one petal ; tube cylindrical ; border
five-cleft, fpreading, acute. Stam. Filaments five, the
length of the corolla ; anthers limple. Pifl. Germen fu-
perior, roundifh; (lyle limple, longer than the ftamens

;

Itigma thickifh. Perk. Berry with a brittle, though woody,
rind, globular, fmooth, very large, of one cell, full of pulp.
Seeds orbicular, deprelled, villous, the hairs fpreading to-
wards the circumference.

Ed. Ch. Corolla five-cleft. Berry of one cell, with a
woody rind.

1. S. Nux vomica. Poifon-nut. Linn. Sp. PI. 271.
Roxb. Coromandel. v. 1. 8. t. 4.—Leaves ovate. Stem
unarmed.—Native of the Ealt Indies, and extremely com-
mon on the coaft of Coromandel, where it flowers during the
cold feafon. A middling fized tree, with a fhort, crooked,
thickifh trunk, irregularly branched, and covered with a
fmooth, a(h-coloured bark. Leaves oppofite, on fhort ftalka,

roundifh or oval, fmooth, entire. Flowers fmall, greenifh-

white, collected into fmall, terminal umbels. Berry rcfem-
bling an apple, covered with a fmooth, hardifh (hell, of a
rich orange-colour when ripe, and filled with a foft jelly-like

pulp.

The feeds of this fpecies, well known in our fhops as a
poifon for vermin, by the name of Nux vomica, are a very

potent narcotic, being extremely bitter, and almoft fcentlefs.

The natives of the Ealt Indies ufe them in the diftillation of
intoxicating Ipirits.—On the continent they are much em-
ployed as a medicine, but in this country, where the maxim
of phyficians is faid to be " faltem non nocere," their ufe is

confined to the deltrudtion of noxious animals. The wood
is hard and durable. The root is very bitter, and is ufed to
cure intermitting fevers, and the bites of venomous fnakes,

when that of Naga-mufadie or Lignum colubrinum cannot
be obtained.

2. S.colubrina. Snake-poifon Nut. Linn. Sp. PI. 271.
(Lignum colubrinum ; Rumph. Amboin. v. 2. 121. t. 37.)—Leaves ovate, acute. Tendrils fimple.—Native alfo of the

Ealt Indies.—From the character given of this fpecies,

it may probably be what the Telingas call Naga-mufadie.
Indian botanilis confider this as a variety of the Nux
vomica. The leaves are oppofite, on fhort ftalks, obtufe,

lanceolate, three-nerved. Many different forts of wood are

fent to Europe under the name of Lignum colubrinum.

3. S. potatorum. Clearing-nut. Linn. Suppl. 148. Roxb.
Coromandel. v. 1. 9. t. 5.—Leaves oppofite, ovate, acute ;

mollly five-mrved, veined. Cymes axillary.—Found in the

mountainous parts of Madras, flowering during the hot fea-

fon.—This is rather a large tree, with oppofite branches.

Leaves very fhort, on ftalks, quite entire, fmooth. Stipulas

entire, connecting the ftalks. Flowers fmall, yellowifh-

white, fragrant, in axillary cymes at the termination of the

preceding year's fhoots. Berry the fize of a cherry, dark
red, at firft tatting lweet, but afterwards bitter and aftringent.

—The wood is hard and durable, and is ufed for various

economical purpofes.

The ripe feeds are fold for clearing muddy water, whence
the Englifh name.

4. " S. lucida. Shiaiog Poifon-nut. Brown. Prodr. 469,
—Leaves
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—Leaves ovate, fomewhat pointed, coriaceous, three-nerved ;

nerves divided."—Native of the tropical part of New Hol-
land, where it was difcovered by Mr. Brown, but not in

flower.

Strychnos, in the Materia Medha. See Nux Vomica

and Lignum Colubrinum. The 1'aba Sli. Ignatii, allied to

thefe, conilitutes the new genus Ignatia, which fee.

Stuychnus, a name given by the ancients to the plant

we call folanum, or nightjhade. (See.SoiLANUM.) Some
of the old authors have alio called this tithymal ; and in the

times of Theophraftus we find that tithymal andnightfhade

were fynonimous terms. See Manicum Strychnum and

Stramonium.
STRYCKIUS, Samuel, in Biography, a German jurift,

was born in 1640, at Lentzen, in the marquiiate of Bran-

denburg, ftudied at Wittemburg, and after travelling in

England and the Low Countries, became profeilor of jurif-

prudence at Frankfort-on-the-Oder. Having ellablifhed

his reputation by his writings, he was appointed prefident

of the court of juftice, and electoral counfellor. Stryckius

oceupied feveral polls of tr uft'and honour, and died in 1770,
leaving behind him feveral volumes of learned diflertations

on legal fubje&s, which were much efteemed.

John-Samuel, fon of the preceding, was profeffor of law

in the univerfity of Hall, of which his father had been

director, and acquired reputation by his le&ures and pub-
lications. Moren.
STRYE, in Geography, a town of Auftrian Poland, in

Galicia ; 5 miles W. of Halicz.

STRYEN, a town of Brabant ; 5 miles S. of Gertru-

deqburg.—Alfo, a town in the ifland of Beyerlandt ; 8

miles from Doit.

STRYKE. See Strike.
STRYMA, or Stryme, in. Ancient Geography, a com-

mercial town of Thrace, fituated near the Lillus. It was
feparated by the lake Ifmaris from Maronsea.

STRYMALAGA, a town of India, on this fide of the

Ganges, in the number of thofe which were fituated be-

tween the river Rynda and the Pfeudoftomus, according to

Ptolemy.

STRYMON, a river which had its fource in mount
Hiemus, and which formed a boundary between Macedonia
and Thrace, before theconqueils of the Macedonians had
extended the kingdom on this fide. At its mouth was
the gulf called Strymonicus Sinus.

STRYNKALY, in Geography, a fmall ifland of Den-
mark, in the Baltic, between JEroe and Langeland. N.
lat. J4° 54'. E. long. io° 36'.

STRYNOE, a fmall ifland of Denmark, in the Baltic,

about 2 miles from the W. coaft of Langeland. N. lat.

54" 54'. E. long. 10" 38'.

STRYPE, John, in Biography, a voluminous writer of

German extraction, was born in the parifh of Stepney, near

London, in the year 1643, educated at St. Paul's fchool,

and in 1661 entered at Jefus college, Cambridge, from
whence he removed to Catharine-hall. In 1669 he became
Mailer of Aits, and taking orders, was nominated to the

perpetual curacy of Theydon-Boys, in Eilex, and being

afterwaids appointed mii.ifter of Low Lay ton, in the fame
county, he retained this office during the whole of his life.

Having accefs to the numerous MaS. of fir Mich. Hickes,
fecr.tary to lord Burleigh, he availed himfelf of them in

his fubfequent writings on hiftorical antiquities, to which,
probably in confequence of this circumftance, he became
zealoufly attached. His firft publication in this depart-

ment of literature was entitled " Ecclefiaftical Memorial?,
relating chiefly to Religion, and the Reformation of it un-

der Henry VIII., Edward VI., and Queen Mary I.," in

3 vols, folio, with an appendix to each volume, confiding of
original papers, records &c, The lait of thefe volumes,
which were printed in fucceflion, appeared in 172 I. The
publication of his " Annals of the Reformation of the

Church of England," in 4 vols, fob, began in 1701, and
were completed in 1731 ; the lait volume being merely a col-

lection ol original papers. His much augmented edition of
" Stow's Survey of London" in 2 vols. fol. was publifhed

in 1720. The hiftorical part of this work was brought
down to his own time, and he added maps of all the wards,
and illuftrative plates, befides various other improvements.
In the department of biography, he publifhed feparately,

in folio volumes, the lives of archbifhops Cranmer, Parker,
Grindal, and Whitgift, and in three octavo volumes, the lives

of fir John Cheke, fir Thomas Smi'.h, and bifhop Aylmer.
In thefe woi ks he manifefted an induftry and correctnefs,

which claimed the refpect of prelates and learned perfons of
his own time, and procured for him feveral fmall benefices

in the church, though he was never advanced to any very
high rank. He was for many years lecturer of Hackney,
where he fpent the latter" part of a life, prolonged, notwith-
ftanding his unintermitted courfe of ftudy, to the uncom-
mon age of 94. His death happened in December 17C7.
Of his works Di. Birch obferves, that " his induftry and
fidelity will always give a value to his numerous writings,

however deltitute of the graces, and even uniformity, of
ftyle, and the art of connecting facts." Biog. Brit.

STRZESZYN, in Geography, a town of Lithuania, in

the palatinate of Minfk ; 18 milts S. of Rohaczow.
STRZLCZE. See Strelitz.
STRZOW, a town of Auftrian Poland, in Galicia;

80 miles W. of Lemberg.
STUART, James, in Biography, commonly called

Athenian Stuart, rofe from an cbtcure origin, by his talents

and induftry, to diftinguifhed eminence. His father was
a native of Scotland, and a mariner of humble ftation, and
his mother a native of Wales. Their fon was born in

London in 1 713 ; and his parents, though poor, yet refpect-

able in character, gave him the belt education which their

limited means would allow. Being one of four children,

left deftitute at their father's death, he was employed, at

an early age, in drawing and painting, and contributed to

the fupport of his mother and family, by his ingenuity in

defigning and painting fans for a fhop in the Strand. By
his own perfevering but unaided efforts, he gained an ac-

curate knowledge of anatomy, geometry, and the other

branches of mathematics. He alfo ftudied the Latin and
Greek languages j and made himfelf acquainted with molt of

the fciences. The fortitude of his mind was no lefs fignal

than its other qualities ; for he fubmitted to the excifion of a

wen upon his forehead, which was grown to an inconvenient

fizj; although he was previoufly informed that the opera-

tion would be both painful and hazardous ; and his lingular

courage was rewarded with fuccefs. Urged by a itrong

defire to feek knowledge and improvement in foreign coun-
tries, he firft fettled a brother and filler in a fituation,

which would afford them a comfortable fubfiftence, and
then, with a very fcanty llock of money, fet cut on a
pedeftrian tour to Rome. In paffing through Holland and
France, he occafionally (lopped in order to recruit his ex-

haufted pi rfe by the exercife of his talents. Having ar-

rived at Rome, he formed an intimate acquaintance with

Mr. Nicholas Revett, a Ikilful architect. Thefe two
friend lludied together for feveral years, and in 1748 con-

certed a plan for vifiting Athens j and having obtained re-

quifite encouragement, they quitted Rome in 1 750, and firft

vifited

led by A. Strahaii,
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vrfited Venice ; and hence they took their courfc to Pola,

in lllria; and when they had examined the interefling re-

mains of antiquity in this place, they returned to Venice.

In the beginning of the year 1751 they failed for Zant,

and thence to Corinth, and in the month of March reached

Athens. Here they employed themfelves, till the latter

part of the year 1 7 y 3 , in making drawings and taking raea-

furcs of the architectural remains to which they uad ao

At Athens Mr. Stuart became acquainted with Dr Jacob

Boaverie and Mr. Duvkms; and the latter, in particular,

took pleafure in affording him and his companion patronage

and enc uragement. From Athens the two artifts went to

Sa'omca, where they copied the remains of a fine Corinthian

colonnade. Having vifited feveral iilands in the jiigean fea,

on their way to Smyrna, they returned to England in the

beginning of the year 1755. ^ n l 'le vear '7^ 2 tne ^ r '^

me of the relult of their labours was publifhed under

the title of " The Antiquities of Athens n.eaiurcd and

delineated, by James Stuart, F.R.S. and S.A. and Nicholas

Revettj Painters and Architect ," fol. This work was re-

ceived with great applaufe by the lovers of art and anti-

quity ; and though it had been anticipated by the publica-

tion of M. Le Roy, which furpaffed it in piclurcfque

beauty, yet its fuperior truth and deptli of refearch gave

it a more folid and permanent value. Mr. Stuart, after his

return, obtained diftinguifhed patronage in his profefiion as

architect. Lord Anfon, who was at the head of the Admi-
ralty, conferred upon him the office of furveyor of Green-

wich Holpital, which he occupied till his death. He was
twice married : the fecond time, at the age of 67 years, to

a very young lady, by whom he had four children. The
death of one of thefe, who refembled himfelf both in

mind and body, and who manifefted an extraordinary

talent for drawing at the ai;e of three years, was followed

by a rapid decline of the father's health, who died in 1788,

in the 76th year of his age. Two additional volumes of

the " Antiquities of Athens" were publifhed after his de-

ceafe ; the feond, in 1 790, by Mr. Newton ; and the third,

ui 1794, by Mr. Revely. Gin. Bi

Stuart, Gilbert, LL.D. the ion of a profeffor in

the univerfity of Edinburgh, where he was born either in

1742, or in 1745 ; the date of bis birth being uncertain.

He was originally intended for the profefiion of the law
;

but having acquired reputation, and the degree of LL.D.
by an " Hiltorical D flirtation concerning the Antiquity

of the Br.tifh Conflitution," he rail his lot among thofe

who are, profeffedly, writers. With thefe views he came
to London, and for fome time contributed to the Monthly
Review ; but difappoir.ted in his expectations, he returned

to Edinburgh in 1774, and commenced a magazine and re-

view bearing the na.ne of that city. Soon after he gained

an increafe of reputation by publifhing " A View of

Society in Europe, in its Progrcfs from Rudenef3 to Refine-

ment," of which an enlarged edition in 4to. appeared in

1778. His " Obfervations concerning the Public Law
and Conltitution in Scotland" were publifhed in 1779.
In this work he introduced a fomewhat invidious reflection

on Dr. Robertfon, characterising him as being " no-wherc

profound ;" and indeed he fcems to have been jealous of this

diftinguifhed hiftorian's literary fame. Difappointed as can-

didate for the profeflorfhip of public law in the univerfity

of Edinburgh, his feelings were farther irritated ; and from
that time his leading object appears to have been to fet him-
felf in opp .fit ion to Robertfon, and to depreciate his merits.

In 1780 he publifhed "The Hiftory of the Eltabhlh-

ment of the Reformation of Religion in Scotland," which
has been regarded as a fpirited and tolerably impartial view

Vol. XXXIV.

of the important events which it details. This was fol-

lowed, in 1782, by " The Hiftory of Scotland, from the

VEftablifhment of the Reformation till the Death of Queen
Mary," 2 vols. 4(0.

As the. rival of Robertfon, he enlifts himfelf in this work
among the warmed partifans of queen Mary. How far he

fucceeded in his attempt for vindicating this unfortunate

queen, it is not our province to determine ; but his work
was lefs popular than its opponent; and one of his biogra-

phers fays, that though " he was not deficient either in acute-

or in diligence, he appears to have been wanting in the

moral qualities eflential to a writer of hiftory." From
this time, and after his removal to London, where he was
employed in fome periodical publications, his conduct fub-

jefted him to cenfure and reproach, and terminated in an

incurable difcafe, under which, after his return to his native

country, he funk in 1786. " He poffeffed," fays the writer

of his life already cited, " ftrong, if not brilliant talents :

but his principled were lax, and his temper fuch as pro-

cured him many more enemies than friends." Gen. Biog.

Stuart, in Geography. See Stewartstown.
Stuart'/ IJland, an ifland in the North Pacific ocean,

near the W. coaft of America, lying in the latitude of

6j° 35', and 17 leagues from Cape Denbigh, in the direc-

tion of S. 27 W. This ifland is fix or feven leagues

in circuit : fome parts of it are of a middling height, but

in general it is low, with fome rocks lying off the weltcrn

part. The coaft of the continent is, for the mod part, low
land, but up the country fome part of the land was high.

It forms a point oppofite the ifland, which was named
Cape Stephens, and lies in lat. 63 33', and long. 197 41'.

Some drift-wood was feen (fee Third Voyage of Capt.

Cook) upon the fhores both of the ifland and of the

continent ; but not a tree was perceived growing upon
either. One might anchor, upon occafion, between the

north-eaft fide of this ifland and the continent, in a depth of

five fathoms, fheltered from wefterly, Southerly, and eaflerly

winds ; but this ftation would be wholly expofed to the

northerly winds ; the land, in that direction, being at too

great a diflance to afford any fecurity.

STUARTIA, in Botany, received that name from

Linnaeus, at the fuggeftion, as it appears, of Dr. Ifaac

Lawfon, in honour of the famous John Stuart, firft earl

and then marquis of Bute, who, by his deep and extenfive

knowledge of this fcience, and his unbounded devotion to

it, merits in no common degree to be thus commemorated.

His name, thus confecratcd, will doubtlefs remain, when
others innumerable, unworthily fo diftinguifhed, will juftly

be fwept away. Still we cannot connive at the ridiculous

fupererogation of Koenig, who, ignorant perhaps of the

application of Stuartia, eftablifhed a Butea. See our article

Pi.aso, where we have hinted that this Butea may, though

not on the ground of equal pretenfion, ferve to commemo-
rate, as a lover of plants, the daughter-in-law of the above

nobleman. By millake, Linnaeus and fome others have

written the above name Stewartia ; but we reftore the true,

and univerfally well-known orthography.—Linn. Gen. 35^"

Schreb. 470. Willd. Sp. PI. v. 3. 840. Mart. Mill.

Did. v. 4. Ait. Hort. Kew. v. 4. 234. Sm. Exot.

Bot. v. 2. 101. Purfh 451. Juff. 292. Cavan. Diff.

303. Lamarck Illultr. t. 593. (Malachodendron ; Mit-

chell Ephem. Nat. Cur. v. 8. 216. Cavan. Did. 302.

Schreb. ,470. Juff. 27c. Lamarck Illuftr. t. J9J.)
—

Clafs and order, Monadelph'm Polyandrla. Nat. Ord. Co-

lummferti, Linn. Malvacet, Jufl.

Gen. Ch. Cal. Perianth inferior, of one leaf, in five

deep, ovate, concave, permanent fegments. Cor. Petals

3 D five,

Prime. 1 l»v A. Sirahan,
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five, obovate, concave, fpreading, equal, large. Stam.

Filaments numerous, thread-fhaped, Ihorter thati the co-

rolla, difpofed in fcveral rows, united at the bottom into a

fhort cylinder, and connected with the claws of the petals

;

anthers incumbent, of two rounded lobes. Pijl. Germen
fuperior, roundifh, hairy ; (tyles five, cohering or feparate,

thread-fhaped, the length of the ltamens ; ftigmas obtufe.

Peric. Capfulc fuperior, ovate, with five furrows, of five

cells and five valves, the partitions from the centre of each

valve. Seeds one or two in each cell, ovate, fmooth, com-
prelfed.

EfT. Ch. Calyx in five deep fegments. Petals five.

Styles five, cohering or feparate. Capfule fuperior, of

five cells and five valves. Seeds one or two in each cell,

fmooth.

1. S. Malachodendron. Common Stuartia. Linn. Sp.

PL 982. Willd. n. 1. Ait. n. 1. L'Herit. Stirp. 153.

t. 73. (Stewartia; Linn. Aft. Upf. ann. 1741. 79. t. 2.

Duham. Arb. v. 2. 283. t. 78. S. virginica ; Cavan.

DifT. n. 438. t. 159. f. 2. Purfh n. 1. S. marilandica ;

Andr. Repof. t. 397.) — Petals flightly waved. Styles

combined.—Native of fwamps in the lower counties of Vir-

ginia and Carolina, flowering from July to September.

Cultivated by Catefby in England in 1 742, but now very

rarely feen. It flowered at the marquis of Blandford's in

1804. The Jltm is fhrubbv, from five to feven feet high,

bufhy, with round, fmooth, fpreading branches. Leaves

alternate, on fhort Walks, elliptic-oblong, acute, veiny,

from two to four inches in length, more or lefs ferrated
;

fmooth, and of a fine green, above ; paler, and varioufly

downy, efpecially about the rib and veins, beneath. Flowers

lateral, fcarcely axillary, mo'tly folitary, on fhort ftalks,

large and very handfome, with white, concave, wavy, but

not jagged or fringed, petals, an inch and a half or two
inches long. Segments of the calyx broad and ovate, with-

out any Irallea or appendage at the bafe. Anthers purple.

Styles united into a cylinder with five furrows, and five fhort

obtufe Jligmas.

2. S. pentagyna. Curled Stuartia. L'Herit. Stirp. 155.

t. 74. Willd. n. 2. Ait. n. 2. Exot. Bot. t. 110.

Purfh n. 2. "J. Mill. Ic. t. 3." (Malachodendron ova-

turn; Cavan. DifT. n. 437. t. 158. f. 2.)— Petals jagged

and curled. Styles feparate.—On the mountains of Caro-

lina and Georgia, flowering in Auguft. Purfh- The pre-

cife time of its introduction into the gardens of Britain is

not known, this fpecies not having always been clearly dif-

tinguifhed from the foregoing. It was at Kew certainly

long before 178J, when we obtained there fine fpecimens in

flower, under the name of S- Malachodendron. Few fhrubs

are more defirable, yet it is confined to the moll choice gar-

dens, being perhaps rather difficult of cultivation, though
not very tender as to cold. TheJlem is five or fix feet high,

in mode of growth like the lalt. Leaves deciduous, ovate,

acute, varioufly ferrated ; fmooth above ; downy and paler

beneath. Footflalks channelled, bordered, often reddifh.

Flowers axillary, folitary, as large as the former, but of a

more greenifh-white, or cream-colour, often tinged with

red ; the margin of their petals deeply jagged, crifped and
crenate. Calyx with very deep, ovato-lanceolate, hairy

fegments, accompanied by a pair of lanceolate braSleas, of
its own length. Anthers tawny. Germen hairy, deeply
five-lobed. Styles quite diftinft throughout, a little fpread-

ing, fmooth. Stigmas recurved, glandular.

Nothing can be more evident than that thefe two plants

muft conftitute one natural genus. Indeed their feveral

varieties fo nearly approach each other, that the greateft

practical botanifts have been in the habit of confounding

them as one fpecies. Cavanilles indeed, an accurate ob>
ferver, but not accuftomed to contemplate the generic cba-

rafters of plant3 in a philofophical manner, was decidedly

of opinion that thefe two fhrubs mu!t form two diftinft

genera ; for nothing can be more diitinft, in theory, than

one ltyle and five. L'Heritier judged more correftly, and
we have followed his decifion. The S. pentagyna feems to

have taken place of the original Stewartia in our gardens.

All that the younger Linnaeus, the late Mr. Davall, or we
onrfelves at different times, have acquired from various Eng-
lifh collections, is the pentagyna. A fingle fpecimen of S.

Malachodendron from Clayton lies in the old Linnaean her-

barium. This has the ftyles firmly united, fo as to be, in

appearance, itriftly monogynous. Linnaeus, not adverting

to that circumitance, took the plant for Mitchell's Mala-
chodendron, and hence adopted that name as a fpecific appel-

lation, which embroils the hiltory of the genus, and might
with advantage have been changed by L'Heritier to ma-

nogyna.

Stuartia, in Gardening, a genus which contains a hardy

deciduous plant of the North American flowering fhrub

kind, the fpecies of which is the ftuartia, or malachoden-

dron (S. malachodendron). It is an elegant fhrub, which
was introduced here into garden cultivation from Virginia,

in the above country.

Method of Culture.—It is capable of being propagated

and increafed in different ways, as by feeds, layers, and

fometimes by cuttings. In the feed method, after the

feeds are procured frefh from their native fituation, they

fhould be fown, as foon as poffible, either in a border of

light earth, in an ealterly expofure, and covered in to the

depth of from about half an inch to an inch ; or, where

convenient, it would be better and more advantageous to

fow them in pots, and to plunge them into a hot-bed of

dung or bark, under glaffes, giving the feeds occafional wa-
terings immediately after being fown, and the young plants

when come up, and in their early growth ; fhading the

whole moderately from the effefts of the fun, all the while.

It is alfo neceflary to be careful in hardening them gra-

dually, in proper time, to the open air, during the fummer
feafon ; but in the fucceeding winter, they fhould be de-

pofited and kept under a garden-frame, or in a green-houfe,

until the fpring, when they fhould be forwarded as much
as poffible, by plunging them again into a bark-bed for a

month or two, as until towards the approach of the next

fummer, then gradually again hardening them, and letting

them be plunged into the earth of a fhady border, until the

autumn ; at which time they fhould again be removed under

fhelter for all the enfuing winter ; and in the next early

fpring they may be potted off feparately into fmall pots,

which, if plunged into a bark-bed too, will ftrike them

more expeditioufly than where that is not the cafe ;
proper

waterings and fuitable occafional fnade being given them ;

not omitting to harden them as before, continuing to pro-

tect them by means of proper fhelter for another winter

;

and in the fpring after that, at a time when the weather is

fettled, they may be ventured to be wholly turned out of

the pots, and fet out with the balls of earth about their

roots, in the full open ground, in not too funny a fituation.

When cultivated by layers, the young fhoots fhould be cho-

fen for the purpofe, and be laid down in the early part of the

autumn, for the moft part by flit laying ; and in the enfuing

fpring and fummer, in dry times, frequent waterings fhould

be given ; and when fcreened by means of moderate fhade,

in the heat of the fummer feafon, they will root better and

more freely, which they fometimes completely effeft in the

courfe of one year j when, in the early enfuing fpring, they

may
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*ay be taken off and potted off fcparately ; when alfo, if

then plunged into any moderately heated hot-bed for a few

weeks, they will be forwarded conlidcrably by it ; removing

them for the whole of tht fummer to lome fhady border,

and to the lhelter of a frame or green-houfe during the en-

fuiog winter; ar.d in the next fpring, they may be fct out

with balls about their roots into the open ground, where

they are to finally remain.

In the cutting method, the cuttings of the young fhoots

fhould be planted out in pots of good earth during the

fpring and (ummer fcafons, and be then plunged into a bark

hot-bed, when feme of them will probably llrike root, and

become proper plants, which are in iufficient time to be

inured to the open air ; and they are afterwards to be ma-
naged in the fame manner as the feedlings and the layers.

This is a hardy plant, except in the early feedling ftate,

when it is a little tender, and Hands in need of fhelter and
protection from cold, frolty, winter feafons, as has been

feen, until it becomes flrong and inured to the open air,

when it will Hand conftantly in the open fhrubbery quarters

without inconvenience.

It affords variety among fhrubbery plants, and in collec-

tions of the green-houfe and confervatory kinds.

STUB, in Agriculture, a term ligmfying the root of a

plant, with the top cut off. Tojlub, fignifies to grub up the

itumps of trees, fhrubs, brufhwood, &c.

Stub, in the Manege, is ufed for a fplinter of frefh-cut

under-wood, that goes into a horfe's foot as he runs ; and
piercing the fole through to the quick, becomes more or

leis dangerous, according as it fiuks more or lefs into the

foot.

Srvn-IVood, in Rural Economy, the name of fuch wood
36 grows in hedge-rows, and does not properly come under
the names of timber, pollards, or thorns, or the young
wood that is cut from Hubs or Hools. It is obferved by-

Mr. Marfhall, that the harvefting of this, as of timber, de-

pends on fituation, and other circumftances ; and that the

age or fize of cutting mull ever be guided by the demand
in a given diitrift, whether it be for cord-wood, hop-poles,

hoops, Hakes, faggot-wood, or other ware : and further,

that the mode of difpofal is to be determined upon by the

fucceeding crop. If the land be intended to be appro-
priated wholly to coppice-woods, it is generally the mult
eligible way to difpole of the crop as it Hands, by one of
the modes enumerated for felling timber. But if feedling

plants are to be let out for timber Hands, or the young
fhoots from the Hubs to be trained up in the grove manner,
it is requifite that a proprietor mould employ his own
people in reaping the crop, and making it up into fuch
wares as are moH faleable and profitable in the particular

fituations. In regard to the cutting down coppice-woods,
the main obfc i

.-, to cut them in feafon, to take

off the Hems clean and Imooth, with upward Hrokes of the

axe, that the Hubs may fhoot with the greater certainty
;

and to cut them off as low as conveniency will alloiv, in order

that the moots may be few and vigorous in their growth.

STUBBEKIOBING, in Geography, a town of Den-
mark, in the ifland of FalHer ; 10 miles N E. of Nye-
kjobing.

STUBBEN, a fmall ifland on the eaft fide of the gulf
pf Bothnia. N. lat. 63° 31'. E. long. 22° 2'.

S TUBBING, in Agriculture, a term applied to the
grubbing up any fort of Hub or root, either in woods,
hedges, or other places.

STUBBLE, the Hrawy matter of the cut fialks or
ftenws of grain, which are left in the field after reaping.
TJjc ftubble (hpuld, in all cafes, where it is in any quantity,

be collefted either for the purpofe of thatch or litter. The
proper time for cutting over the wheat and rye Hubbies is

September, when Mr. Young advifes their being raked into

heaps, for carting home to the farm-yard for litter. The
Hubble left on the land is not of much advantage as a

manure ; but carted into the farm-yard, it becomes an ex-

cellent manure.

In fome parts of Effex, where the wheat Hubbies are

weedy, they are fet fire to in a dry time, and burnt, which

is faid to be a great deHruftion to weeds. The bean

Hubbies, in fome places in the fame county, when foul, are

hand-hoed ; and in others they not only hand-hoe them
well, but dew-rake and burn the weeds. Some work fuch

ttubbles well with a nidget and harrowa, by which the weeds

are made to rife, and be deffroyed by the feed-earth for the

next crop. Shimming fuch Hubbies well, too, is often

praftifed with great fuccefs.

Some other modes of managing Hubbies, as that of paring

them, and others, are likewife in ule ; but which are men-
tioned under their proper heads.

S'ruBBLE-7W«//.f, a term applied to thofe forts of turnip

crops, which are grown after the Hubbies have been turned

doAr n.

The Hubbies which have been ploughed after finifhing

the harveH, and then fown with turnips, come properly

round for late fpring feed for flicep.

In the Correfted Agricultural Report of the County of
Suflex, it is Hated, that about the village of Petworth it if

a common praftice either to fow flubble-turnips, or rye and
tares in mixture, upon the wheat, barley, or oat erfh. This
admirable praftice of throwing in one crop upon the back
of another, is thought too good a feature in the manage-
ment of the diltrift to be paffed over without particular

notice.

On good dry friable lands, Hubble-turnip crops are

moHly valuable, and of great utility in the above and other

views. See Turnip.
Stubble Breajl-Plough, a term applied to that fort of

pufhing plough, or paring tool of the fpade kind, which is

ufed in lome diflrifts in taking off the Hubbly furface of
lands, in the Hate of tillage.

Stubble Breajl-Ploughing, a name applied to the unufual

and extraordinary praftice of paring or (having off the fur-

face of lands, in the Hate of Hubble, in fome cafes and
diftrifts, as Oxfordfhire, for the purpofe of cleaning them
from couch and other weeds, as well as perhaps for fome
others. The operation is done as in fward land that is

intended for burning ; but the depth cut by the workmen
is not more than an inch or two at moH, which is a fingular

circumHance, if it have the effeft of completely cleaning

the ground, which is aflcited, and which may be fuppofed

to be the cafe ; as the farmers would hardly be at fuch

an expence, if the effeft did not fully anfwer their ex*

pcftations.

The praftice might probably be had recourfe to in

feveral other diltrifts with great benefit, and be performed
in a more ready and cheap manner, by ufing a horfe-plough

properly contrived and conHrufted for the purpofe.

Stubble-Rake, the name of a light implement of this

kind, contrived with long teeth, fometimes made of iron,

ufed for the purpofe of raking up the Hubble by the hand.

See Rake.
Stv nnLE- Horfe-Raie, the name of a rake for collefting

the Hubble together with, which is conHrufted with wheels,

fhafts, and a head fet with Hrong iron teeth, for being em-
ployed by means of a horfe. It is a very ufeful and expedi-

tious tool for this purpofe. See Rake.

j D j STUBBS»
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STUBBS, GEORGE, in Biography, an eminent painter

of animals, was born at Liverpool in 1724. He parti-

cularly excelled in the knowledge of the anatomy of animals,

for wlikh he took great pains in dilleftion, as well as defign.

It is unfortunate that the exercife of his talents was confined

to portrait animal painting, and particularly of race-horfes,

as he was capable of much higher produftions : witnels his

pifture of Phaeton with the horfcs of the fun, and thofe of

the horfe and lion. His knowledge of the nature and ac-

tions of various animals infpire his piftures with peculiar

intereft. Sometimes his colouring was very good, though

never excellent ; and he was defective in the execution of

back-grounds. His long life was mod laborioufly and

ufefully employed. In 1766 he publifhed his Anatomy
of the Horfe, the moll perfect work upon the fubjeft

;

which he drew, and etched himfelf, from a natural figure

which he diflefted for the purpofe. He died in 1806, at

the age of 82. He was an adociate of the Royal
Academy.
STUBEN, or Stubna, in Geography, a town of Hun-

gary, which has fome warm baths ; and in its vicinity, mines

of copper and filver ; S miles N. of Cremnitz.

Stuben, a town of the county of Pludentz ; 1 2 miles E.
of Pludentz.

STUBENBERG, a town of the duchy of Stiria

;

9 miles W. of Hardeberg.

STUBENDORF, a town of Silefia, in the principality

of Neill'e; 3 miles W.S.W. of Ottmuchau.

STUBGEN, in Commerce, a liquid meafure in many
parts of Germany. At Bremen, 45 ftubgens anfwer to

38 Enghfh gallons. A tonne of beer contains 48 llubgens,

or 192 quarters. At Hamburgh, the ahm is = 40 llub-

gens ; and as the ahm contains 10,640 Hamburgh cubic

inches, or 7300 French ditto, or 8836 Englifh ditto, which

are 385 Englifh gallons, 24 llubgens are = 23 Englifh

gallons. An oxhoft
(
— 574 Englifh gallons) of Bourdeaux

or claret wine is reckoned at from 62 to 64 llubgens ; and a

pipe of Spanifh wine at from 96 to 100 llubgens. A tonne

cf beer contains 48 ftubgens, and a lmall ditto 32 llubgens.

A quarteel of train-oil contains 2 tonnes, or 64 ftubgens,

and is reckoned at 2 centners, or 224 lbs., net weight.

See Tab. XXXII. under Measures.

STUBIG, in Geography, a town of Bavaria, in the

bifhopric of Bamberg ; 10 miles N.E. of Bamberg.

STUBLANG, a town of Bavaria, in the bifhopric of

Bamberg; 13 miles N.N.E. of Bamberg.

STUC, or Stucco, in Building, a compofition of white

marble pulverized, and mixed with plaller or lime ; the

whole fifted and wrought up with water ; to be ufed like

common plafter.

This is what Pliny means by marmoratum opus, and alba-

rium opus. See Mosaic, &c.
Of this are made flatties, bults, baffo relievos, and other

ornaments of architecture. See Statue.
A ftucco for walh, &c may be formed of the grout or

putty, made of good ilone-lime, or the lime of cockle-fhells,

which is better, properly tempered and fufficiently beat,

mixed with fharp grit-fand, in a proportion which depends

on the ftrength of the lime : drift-fand is bed for this pur-

pofe, and it will derive advantage from being dried on an
iron plate or kiln, fo as not to burn ; for thus the mortar
would be difcolourcd. When this is properly compounded,
it fhould be put up in fmall parcels againll walls, or other-

w-fe, to mello.v, as the workmen term it ; reduced again to
a f ft putty, or palte, and fpread thin on the walls without
any under-coat, and well trowelled. A fucceeding coat

9

fhould be laid on, before the firll is quite dry, which will

prevent joints of brick-work appearing through it. Much
depends upon the workmen giving it fufficient labour, and
trowelling it down. If this ftucco, when dry, is laid over
with boiling linfeed oil, it will lalt a long time, and not be
liable, when once hardened, to the accidents to which com-
mon ftucco is liable.

Liardet's, or, as it is commonly called, Adam's oil-cement,

or ftucco, is prepared in the following manner : For the

firft coat, take twenty-one pounds of fine whiting, or oyfter-

fhells, or any other fea-fliells calcined, or plafter of Paris,

or any calcareous material calcined and pounded, or any
abforbent material whatever, proper for the purpofe ; add
white or red lead at pleafurc, deducting from the other

abforbent materials in proportion to the white or red lead

added ; to which put four quarts, beer-meafure, of oil ;

and mix them together with a grinding-mill, or any levigat-

ing machine: and afterwards mix and beat up the fame well

with twenty-eight quarts, beer-meafure, of any fand or
gravel, or of both, mixed and fifted, or of marble or ftone

pounded, or of brick-dull, or of any kind of metallic or
mineral powders, or of any folid material whatever, fit for

the purpofe.

For the fecond coat, take fixteen pounds and a half of
fuperfine whiting, or oyfler-fhells, or any fea-fhells cal-

cined, &c. as for the firft coat ; add fixteen pounds and a
half of white or red lead, to which put fix quarts and a
half of oil, wine-meafure, and mix them together as before :

afterwards mix and beat up the fame well with thirty

quarts, wine-meafure, of fine fand or gravel fifted, or ftone

or marble pounded, or pyrites, or any kind of metallic or
mineral powder, &c. This compofition requires a greater

proportion of fand, gravel, or other folids, according to the

nature of the work, or the ufes to which it is to be applied.

If it be required to have the compofition coloured, add to

the above ingredients fuch a proportion of painter's colours,

as will be neceffary to give the teint or colour required.

In making the compofition, the bed linfeed or hempfeed,
or other oils proper for the purpofe, are to be ufed, boiled

or raw, with drying ingredients, as the nature of the work,
the feafon, or the climate requires ; and in fome cafes, bees-

wax may be fubltituted in place of oil : all the abforbent

and folid materials mult be kiln-dried. If the compofition

is to be of any other colour than white, the lead may be
omitted, by taking the full proportion of the other ab-

forbents ; and alfo white or red lead may be fubltituted

alone, inftead of any other abforbent material.

The firft coat of this compofition is to be laid on with

a trowel, and floated to an even furface with a rule or

darby, (i. e. a handle-float.) The fecond coat, after it is

laid on with a trowel, when the other is nearly dry, fhould

be worked down and fmoothed with floats edged with
horn, or any hard fmooth fubflance that does not flain.

It may be proper, previoufly to laying on the compofition,

to moiften the furface on which it is to be laid by a brufh

with the fame fort of oil and ingredients which pafs through
the levigating machine, reduced to a more liquid (late, in

order to make the compofition adhere the better. This
compofition admits of beinp modelled or cafl in moulds, in

the fame manner as plafterers or flatuaries model or call

their ftucco work. It alfo admits of being painted upon,

and adorned with landfcape, or ornamental, or figure-paint-

ing, as well as plain painting. For the invention of this

ftucco, Mr. Liardet obtained a patent in 1773 for fourteen

years, the term of which was extended to eighteen years, in

confequence of an aft of parliament in 1776. For compo-
fitions very fimilar to the preceding, patents were granted

to



S T U S T U
to Dr. Wark in 17^5, Mr. Emerton in 1 77 1, and to Mr.
Rawlinfon in 1772.

Dr. Shaw informs us in liis Travels (p. 286.), that the

cement or mortar ufed in Barbary, which is apparently

of the lame confidence and compofltion with thofe of the

ancients, is made in the following manner : They take two
parts of wood-afties, three of lime, and one of fine land,

which, after being well lifted and mixed together, they

beat for three days and nights incefTantly with wooden
mallet-, fprii kling tliem alternately and at proper times

with a little oil and water, till they become of a due con-

fidence. This compofltion, he add*, i- elm-fly ufed in their

arches, citterns, and terraces ; but the pipes of their aque-

ducts are joined, by beating tow and lime together with oil

only, without any mixture of water. Both thefe com-
pofitior.s quickly alTume the hardnefs of Hone, and fuffer no
water to pervade them : and will, therefore, anfwer the pur-

pofc of ftucco.

For other compofitions of a like kind, fee M<>.

Mortar for Sun-dials, &c. and Plaistekixg. Sec alio

Economical Painting.
STUCI A, in Ancient Geography, a river of Britain, which

Mr. Horfley thinks was the mouth of the river Dovie ;

but both Baxter and Camden imagine it to be Aberillwitli,

or the month of the river Yftwith in Cardiganlhire.

STUCK, in Sail-making, a term ufed for being ditched.

STUCKAW, or Zukaw, in Geography, a town of
Pruflia, in Pomerelia ; 16 miles S.S.W. of Dantzic.

STUCKIUS, John-William, in Biography, a learned

divine and philologilt, was born in 1542 at the convent of

Toflen, in the canton of Zurich ; and after a very liberal

education, and temporary employment as domeltic tutor in

a noble family in France, he fucceeded, in 1568, to the office

of reftor in the public fchool at Zurich, and in 1577 was
appointed profellor of theology in that city. He died in

1607, having obtained diilinguifhed reputation by various

learned works, particularly by his " Scholia on Arrian's

Periplus of the Euxine and Erythrean Seas," and " Anti-

quitatum Convivialium, Lib. IV. in quibus Hebrxorum,
Grxcorum, Romanorum, aliarumque Nationum antiqua

Conviviorum genera et mores explicantur," fol. Tigur.

1 59 1. Moreri.

STUD, in Rural Economy, the name of the place where
ftallions and mares are kept to propagate, &c. It further

fignifies the ftallions and breeding mares themfelves ; alfo

the horfes kept in a ltable. See Breeding of Horses, and

Mare. See alfo Stallion*.

STUDDING-Sails, in a Ship, are certain light fails

extended in moderate and Heady breezes, beyond the fkirts

of the principal fails, where they appear as wings on the

yard-arms : hence fome have called them goofe-tuings.

The origin of the name has been varioufly affigned : fome
have derived Itudding from feud, becaufe the fmall fails

ufed in fcudding are nearly of the fame fize and figure with

the lower ftudding-fails : other's have fought its etymology
in fleddy, becaufe thefe fails feel the efTort of a breeze, and

ferve to pulh the fhip forward, and to give her head-way
;

fo that fhe becomes fufceptible of the power of the helm,

and b retained in a fteddy courfe ; whence flcdding-{a\U,

afterwards corrupted m\o fludding-fwU. Others again de-

rive Itudding from the Saxon fled, to njfijl, whence thofe

fail; which help the fhip's courfe are called^/'hading,fledding,

orfludding-foh.

The top-malt ftudding-fails, or thofe which are fet on
the outfide of the top-fails are fpread below by a boom,
which Hiding out from the extremities of the main and

fore-yards, pufhes out their lower corners ; and their upper

edges, which arc attached to a light pole, are hoiftcd up
to the top-fail-yard-arms. The lower Itudding-fails, which
are fpread beyond the fkirts or leech of the main-fail and
fore-fail, are fixed nearly in the fame manner ; only that the
boom, which extends their bottoms, is generally hooked to
the chains by means of a goofe-neck ; or elfe fwings off along
with the fail to which it is fufpended ; being kept fteddy
behind by a rope called the guy. Falconer.

In the navy lately, an additional fore-top-gallant ftudding-
fail is to be allowed ; and an addition of feven cloths is to
be made to one of the fore-ftudding-fails, and of two
cloths to one of the forc-top-malt ftudding-fails : a fmall
yard is to be illued with the latter, to be laced at the
bottom, fo that it may be hauled out in light winds ; and
eye-let holes are to be made in the foot of the fail one-third
from the tack.

Studding-&m7 Booms. (See Booms.) In the navy lately,

the heels of ftudding-iail booms are to be reduced from the
inner boom-iron, in manner of a top-fail-yard ; and a bolt is

to be placed at the inner end alfo.

STVBDiSG-Sail-Tards. See Yaiids.
STUDEIN, in Geography, a town of Moravia, in the

circle of Iglau ; 22 miles S.W. of Iglau.

STUDENITZ, a village and convent of noble Domi-
nicans of Germany, in the duchy of Stiria j 8 miles S.S.E.
of Windifch Gratz.

STUDLAND Bay, a bay of the Englifh Channel, a
little S. of Pool harbour ; deriving its name from a village

called « Studland ;" 6 miles S. of Pool. N. lat. co° J7'

'

W. long. i°j8'.

STUFEN, a town of Switzerland, in the canton of
Zurich; 9 miles S.S.E. of Zurich.
STUFF, in Commerce, a general name for all kinds of

fabrics of gold, filver, filk, wool, hair, cotton, or thread,
manufactured on the loom ; of which number are velvets,

brocades, mohair, fattins, taffeties, cloths, ferges, &c.
Stuff is particularly ufed for certain kinds of flight

woollen ftuffs, ufed principally for linings, and women's
wear; as linfeys, rateens, &c.

Stuffs, Bleaching of. See Bleaching.
Stuff, Crofs-grained. See Cross-grained.
Stuffs, Fulling of. See Fulling.
Stuff, in Naval Language, any compofltion, or melted

mafs, ufed to fmear or daub the malts, fides, or bottom
of a fhip. That which is chiefly ufed for the lower malts
is fimply turpentine, rofin, or varnilh of pine : for the top-
malts, tallow or butter : for the fides, turpentine, varnilh

of pine, tar, and oil, or tar mixed with oil and red-ochre:

and for the bottom, a mixture of tallow, fulphur, and rofin

or tar, whale-oil and broken glafs ; or any part of thefe

ingredients : and this operation is called giving a new coat

of ftuff to the marts, fides, &c. Falconer. See Pay and
Ship.

Stuff, in Canals, is ufed for the earth or foil in which
thev are dug.

STUFFING. See Congestion.
Stuffing Drains, in Agriculture, a term applied in fome

places to the practice of filling them with wood, ftraw, or
other materials, as is the cuftom in fome inftances of furfacc-

draining. See SvnrAC E-JJrain.

STUGEN, in Geography, a town of Sweden, in the pro-

vince of Jamtland ; 2J miles E. of Olterfund.

STUHLINGEN, the capital of a landgravate in Ger-
many, belonging to the Furftenberg family ; 22 miles N. of

Zurich. N. lat. 47° 48'. E. 26'.

STUHL-WEISSENBURG, or Szekes Fe.iervar, a

royal free town of Hungary, and fee of a bifhop, fituated on

marfhy



S T U
awrftiy ground, occafioned by the river Sarwite. From this

town run three very large caufeways or moles, among which

are churches, houfes, gardens, and meadows, fo that the in-

habitants of thefe fuburba are more numerous than thofe of

the town. This was formerly the place where the kings

were crowned, and generally interred ; but at prefent its

bed houfes are in ruins, and the town is very much decayed.

The number of inhabitants is about 11,000; 84 miles S.E.

of Vienna. N. lat. 47 17'. E. long. 17 50'.

STUHR, a river of Germany, which runs into the

Ochte, 4 miles N. of Delmenhorft.

STUKELEY, William, in Biography, a phyfician of

eminence, and a diltinguifhed antiquary, defcended from an

ancient family in Lincolnfhire, was born at Holbeach, in that

county, in the year 1687. He received his early education at

the free-fchool of his native town, and was entered of Ben'et

college, Cambridge, in 1703 ; and while an under-graduate,

evinced a ltrong propenfity to drawing, and to the ftudy of

antiquities. Being intended for the medical profeffion, how-
ever, his principal attention was directed to botany, and the

other collateral Itudies, which he could purfue at the univer-

fity, until he took the degree of M.B. in 1709. He then

went to London, where he itudied anatomy, and acquired a

knowledge of the praftice of medicine under Dr. Mead, at

St. Thomas's hofpital. He firft fettled as a phyfician at

Bofton, in his native county ; but in 17 17, he removed to

London. On the recommendation of Dr. Mead, he was
elefted a fellow of the Royal Society ; and he was one of

the revivers of the Society of Antiquaries in 17 18, to which

he afted as fecretary for feveral years. He took the degree

of M. D. at Cambridge in 1719, and in the following year

was admitted a fellow of the College of Phyficians in Lon-
don. At this time he publifhed his firft antiquarian effay,

containing a defcription of " Arthur's Oon," and " Gra-
ham's Dyke," in Scotland, with plates. In the year 1722,
being appointed by the College of Phyficians to read the

Gulftonian le&ures, he chofe the ftrufture and hiftory of

the fpleen for his fubjeft ; and in the following year he pub-
lifhed the fubftance of his leftures, in one volume, folio,

with plates, under the title of " The Spleen, its Defcrip-

tion, Ufes, and Difeafes ;" to which he alfo fubjoined,
*' Some anatomical Obfervations, made in the Diffeftion

of an Elephant." In this work, however, he had not the

credit of much originality ; for Haller affirms, that the

plates were copied, without acknowledgment, from Vefalius,

and contained feveral errors. Conceiving that there were
fame remains of the Eleufinian myfteries among the fecrets

of free-mafonry, he became a member of that fraternity,

and was conftituted matter of a lodge. To this fociety he
prefented an account of a Roman amphitheatre at Dor-
chefter. His propenfity to the mveftigation of antiquities,

indeed, continued to influence his purfuits : and being

freatly afflicted with the gout, which generally attacked
im during the winter months, he was accuftomed to take

various journies in the fpriiig for the recovery of his health,

which afforded him many opportunities of gratifying his

curiofity. He generally therefore directed his escurfions
to thofe places, where the indications of the progrefs of
Caeiar's expedition in this ifland may be traced ; and the
eolleftions which he made during thefe travels, were pub-
lifhed in 1724, in folio, with numerous plates, under the
title of " Itinerarium Cunofum ;" and a fecond volume,
containing his defcription of the Brill, or Csefar's camp at

Pancras, in 1725'.

In the following year, 1726, Dr. Stukeley quitted
London, and fettled at Grantham, where he fpeedily ac-
quired aa extenfive reputation, and was confulted by the

STU
nobility and principal families in that neighbouring country.
In 1728 he married a lady of good family and fortune.

The fatigues of the profeffion, however, and the repeated

attacks of gout, which Hill haraffed him, became at length
too great for his ftrength, and he determined to enter the
church. He was ordained at Croydon, in 1720, by arch-

bifhop Wake ; and in the fame year was prelcnted, by lord

chancellor King, to the living of All-Saints in Stamford.
About the time of his entering on his parochial cure, in

1730, Dr. Rogers of that place had juft invented his oleum

arthritkum, which Dr. Stukeley was induced to try, and
having experienced great relief from it3 nfe, both in his

own perfon and in others, he was induced to publifh an
account of its effe&s, in a letter to fir Hans Sloane, in

1733 ; and in the year following, he printed " A Treatife

on the Caufe and Cure of Gout, from a new Rationale."

Befides fome trafts of minor importance relative to anti-

quities, he publifhed, in 1736, the firft number of his " Pa-
lxographia Sacra ; or Difcourfes on the Monuments of

Antiquity that relate to Sacred Hiltory." In this work,
which he intended to continue, he maintains that the heathen

mythology is derived from facred hiftory, and that the

Bacchus of the poets, for example, is the Jehovah of fcrip-

ture, the conductor of the Ifraelites through the wildernefs.

During his refidence at Stamford, he arranged his colle&ion

of Greek and Roman coin6 according to the order of -the

fcripture hiftory ; and from this time his publications were
very numerous.

In 1737 he loft his wife, and afterwards married the only

daughter of the learned antiquary, Dr. Gale, dean of York,
and fifter of his intimate friends Roger and Samuel Gale9

from which period he often fpent his winters in London.
In 1740, he publifhed an account of Stonehenge, which he
regarded as a druidical monument. This was followed by
his account of the remains at Abury, in the fame county

;

and into thefe works he incorporated a great part of a
" Hiftory of the ancient Celts, particularly the firft Inha-

bitants of Great Britain," which he had announced as a,

feparate work: In his " Hiftory of Caraufius," in two
volumes 4to. publifhed in 1757 and 1759, ^e ^as difplaycd

much erudition and ingenuity in fettling the principal events

of that emperor's government in Britain. He publifhed.,

befides, many interefting and valuable tracts, efpecially

three numbers of " Palotographia Bntannica;" fome papers

refpe&ing earthquakes, &c. : but the laft labours of his

life were dedicated to the completion of an elaborate work
on ancient Britifh coins, particularly thofe of Cunobelin, in

which he felicitated himfelf on having difcovered many new
and curious anecdotes relative to the reigns of the Britifh

kings.

Dr. Stukeley was one of the founders of the Egyptian
Society in the year 1741, in which he became acquainted

with the benevolent duke of Montague, who prevailed upon
him, in 1747, to vacate his preferments in the country, and

accept the re&ory of St. George's, Queen-fquare. He
therefore moved his refidence again to London, and had a

retreat at Kentifh Town. In February 1765, he was feized

with a ftroke of the palfy, which terminated his valuable life in

the March following, in the 78th year of his age. He wan

interred in the church-yard of Ealt Ham, in EiTex, in a fpot

which he had chofen when on a vilit to the vicar a fhort

time previous to his death. All his works evince a pro-

found knowledge of ancient hiftory, tinftured indeed with

that propenfity common to his fraternity, of magnifying the

importance of his fwbjefts by the aflumptions of a lively

fancy, and fome credulity. His great proficiency in every

thing connected with druidical hiftory, caufed his familiar

friends



STU S T U

friends to defignate liim as " the Arch Druid of the age,"

an appellation with which he fecms to have been flattered)

fince he concluded a little infeription, winch he placed over

the door of his retreat at Kentifh Town, with words of

iimilar import.

" Me dulcis faturet quies,

Obfcuro politus loco ;

Leni perfruar Otio

Chyndonax Druida."

See Hutchinfon, Biograph. Med. Gen. Biog. Bowyer's

Anecdotes.

STULP. in Rural Economy, a provincial word, fignify-

ing a polt of anv kind.

STUM, in Geography, a town of Pruflia, in the territory

of Manenburg ; 6 miles S. of Marienburg. N. lat. 53 53'.

E. long. 1 8° 52'.

Stum, in the IVine Trade, a term for the unfermented

juice of the grape, when it ha 1
; been ieveral times racked

off, and feparated from it? iediment. The caflcs are for

this purpofe well matched, or fumigated with brimltone,

every time, to prevent the liquor from fermenting, as it

would otherwife readily do, and become wine.

It is this fume of the fulphur from the match that pre-

vents, in this cafe, all tendency to fermentation, and con-

tinues the natural juice of the grape in a fweet Itate, fit

to be readily mixed with wines inftead of fugar ; for which

purpofe it is very much ufed in Holland, and fome other

countries, as alfo for giving a new fret, or brilknefs, to

decayed wines. So that very large quantities of this ft urn

are annually imported to all parts along with the foreign

wines; and after the fame manner a ftum is prepared in

England from the juice of apples which ferves the ordinary

purpofes of the wine-cooper. In preferving this liquor in

this itate, we fee the vaft ule of brimltone, tor it could

never be done otherwife than by the matching of the calks.

Shaw's Lettures, p. 192. See Matching.
Stum, Artificial, an artificial muft, or ftum, as good as

the natural; and as fit for the re-fermenting, fretting, im-

proving-, or making of wines, vinegars, and fpirits, may be

prepared in the following manner :

Take three pounds of fine lump fugar, or fuch as has

been well refined from its treacle ; melt it in three quarts

of water, and add in the boiling, of Rhenilh tartar, finely

powdered, half an ounce : this diflblves with a remarkable

ebullition, and gives a grateful acidity to the liquor: take

the veflel from the fire, and fuffer it to cool, and you have

an artificial muft, which in all refpects relembles the natural

tafte and fweet juice of a white flavourlefs grape, when well

purified, and racked off from its Iediment, in order to make
ftum. If this artificial muft be ftummed, that is, well

fumigated with burning brimftone, it becomes a perfect

ftum, and may be made of any flavour, at the difcretion of

the artilt. Shaw's Lettures, p. 202. See Must.
STUMBLING, in the Manege, Sec. a vice in a horfe,

either natural or accidental.

The natural arife-i from the finews of the fore-legs being

fomewhat too ftraight, which cramps the horfe, and pre
his ufing his legs with the neceflary freedom and nimble-

nefs. The way to cure him is, to cut him of the cord^,

«. e. to make a flit on the top of his nofe, and with a cornet

to raile up the great linews, to cut them afunder, and heal

them up again with a proper falve.

The accidental arifes from a fplint, wind-gall, being foun-

dered, pricked, ftubbed, gravelled, &c.

To fhoe a horfe which (tumbles is a nice point, as he

mutt be fhod quite contrary to thole which tread only upon

the toc9 of their hind-feet ; for his toe muft be taken down
very much, and alio fhortencd, that he may not meet fo

ealily with impediments and ftoncs upon the roads. This
is, however, far from aflording any certain relief.

STUMDORF, in Geography, a town of Pruflia, in the
territory of Marienburg ; 6 miles S. of Marienburg.
STUMMING, in Rural Economy, a provincial term,

fignifying the fuming a calk of cider or other liquor with
burning lulphur, which is thus performed. According to
Mr. Croker, take a ftrip of canvas cloth, about twelve
inches long and two broad, let it be dipped into melted
brimltone ; when this match is dry, let it be lighted and
fufpei.ded from the bung of a cafk, in which there are a few
gallons of liquor, until it be burnt out : the calk muft re-

main (topped for an hour or more, and then rolled to and
fro, to incorporate the fumes of the match with the liquor,

after which it may be filled. When Humming is defigned
only to lupprefs fome flight, improper fermentation, the
brimltone match is quite lufficient. See Cider.
STUMP, a name given to the root part of any folid

body, particularly of trees, &c. remaining after the reft are
taken away. Where the roots are very large, and obfti-

nately tenacious, it has been advifcd to blow them up with
gunpowder. See BLASTING.

Stumps, Apple-tree, &c. Grafting upon, in Field Fruit'
grounds, the practice of inferting the (hoot-fcions of old
trees into the itumps of the branches of them which have
been properly cut away and prepared for the purpofe.
When from, age, or other caufes and circumftances, the
heads of thefe forts of trees begin to fail and die at the ex-
tremities, they are, in fome diftricts of this kind, cut off

near the bottom parts of the principal branches or arms, in

the (lumps of which fuch fcions are placed by means of
crown-grafting. It is remarked, in the Corrected Agricul-
tural Report of the County of Gloucetter, that it is not un-
ufual to fee a fingle (tump of fuch trees there bearing eight
or ten grafts, and in the whole of a tree from fifty to a
hundred. Good new heads are, it is faid, formed by this

method, where the grafts are not made ufe of in too great
an abundance ; and that they come into bearing much fooner
than young trees. A (lock, from the time of its being
grafted, will not probably bear a bufliel of apples in twenty
year6 ; whereas an old tree, grafted in this way, and pro-
perly managed, will bear three times the quantity in half the
time: in point of durability, however, it is inferior; and
therefore the practice is moftly confined to lingle detached
trees, and not extended to whole apple fruit-grounds. See
Grafting.
STUMP or Stock, Scutching, a term ufed to fignify the

ftand over which flax and other fuch materials are broken,
beat, and fwingled, in order to render them loft and free

from the Item parts in drefling them. It confilts of a folid

block part at the bottom, with a (tern about five feet in

height, and a part with a tapering edge upwards at top,

over which the fubftanCe is held \> itii one hand, while it is

(tncken or beaten by 2 properly formed piece of wood held

in the other. See Swingle.
STUMPY Inlet, in Geography, a channel between two

fmall lllands on the coalt of North Carolina. N. lat. 34
24'. W. long. 77° 43'.

STUMSTOWN, a fmall town of America, in Dauphin
county, Pennsylvania, on a branch of Little Swavara, con-

taining a German Lutheran and Calvinilt church united, and

about 20 houfe* ; 24 miles E.N.E. of Harrifburg.

STUNG, Adder-flung. See Adder-stung.
STUNTED, in Rural Economy, a term fignifying fet in

the growth ; a? by bad keep, &c. in animals.

STUPA.
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STUPA. See Stupha.
STUPEFIERS, in Medicine, the fame as narcotics and

opiates.

STUPHAj Stupa, Stupe, fometimes denotes a fomen-

tation.

STUPIO, a name given by fome of the writers in che-

miftry to tin.

STUPKA, in Geography, a town of the duchy of War-
faw, in the palatinate of Kalifh.

STUPOR, a numbnefs, occafioned by an accidental

bandage that (lops the motion of the blood and nervous

fluids, or by a decay in the nerves, as in palfy, &c.

STURA, in Ancient Geography, a river of Italy, in Li-

gonia, which runs perpendicularly into the Orgus, and dif-

charges itfelf into the Padus towards the N.W., very near

Augufla Taurinorum.—Alfo, the name of one of the arms

of the Indus.

Stuka, in Geography, a fea-port town on the S.W. coafl

of the ifland of Negropont. N. lat. 38 8'. E. long. 24
1 j'.—Alfo, a river of France, which rifes in mount Cenis,

and runs into the Po at Turin.

STURBRIDGE, a townfhip of America, in the S.W.
corner of Worcefler county, Mafl'achufetts, containing

28,929 acres, bounded by Woodftock and Union on the

S. and on the N. by Brookfield ; incorporated in 1738, and

including 1927 inhabitants. It is famous for its butter and

cheefe ; 22 miles S.W. of Worcefler.

Sturbridce. See Stourbridge.
Sturbridge, or Stourbridge, the name of a large field

or meadow near Cambridge, on the banks of the river Stour,

in the parifh of Barnwell, celebrated for a fair which is an-

nually held there on the iSth of September, and thirteen

following days, under the authority of the univerfity of

Cambridge. (See Cambridge.) Blomefield, in his Colleg.

Cantab., remarks, that the name does not arife from a bridge

built over the Stour at this place, but from a toll paid at it,

for (leers and young cattle. The fair is well attended by
tradefmen from various parts of England ; and the different

occupations are feparately clafTed in regular ftreets, or rows

cf booths, defignated by their refpe&ive names ; as Cook's-

row, Bookfeller's-row, Sec. ; and one divifion, entitled the

Duddery, is allotted to woollen-drapers, mercers, and whole-

fale dealers in clothes. Almofl every article of wearing ap-

parel and merchandize is here exhibited for fale, and in the

evenings the fair is much reforted to by the lower claffes, for

the purpofes of amufement. A court for the prompt ad-

minillration of juitice is always held during the fair, in

which the mayor of Cambridge, or his deputy, prefides, at-

tended by eight conftables, or red-coats, to preferve de-

corum. The proclamation for this fair is conducted, with

great folemnity, by the vice-chancellor, doctors, and proc-

tors, of the univerfity of Cambridge, and the mayor and
aldermen of the town, drefTed in their official habits. At
a fhort dillance S.E. of Stourbridge Hands an ancient flone

chapel, which now ferves as a repofitory for the flails of

the fair.—Beauties of England and Wales, vol. xi. by J.

Britton and E. W. Brayley.

STURDY, a difeafe in fheep, which is of much im-

portance, equally on account of its frequent occurrence,

and becaufe it conitantly terminates fatally, unlefs when re-

lieved by art.

There are two varieties of it, as flated by Dr. Duncan,
junior, in his ufeful paper on it, in the third volume of the

Tranfaftions of the Highland Society of Scotland ; the

appearances in each of which are as follow. When a fheep

is attacked with t\\ejiijl of thefe varieties of the flurdy, it

ceafes, it is faid, to improve, becomes dull, is apt to loiter

behind, and feparates from the flock. It does not walk
Itnight forward, but often defledls on one fide, or dozes
round in a circle. The eyes glare fleadily in its head, and
feem enlarged, from the pupil being round inttead of oval,

which in healthy fheep is always the caie in the day-time.

Its vilion is impaired, and it does not fee any objeft which
approaches it, until it be very near, whin it ftarts away, and
runs funoufly, without any aim. When caught, it is remark-
ably flupid on being again liberated. In dry weather, it fol-

lows eagerly to that quarter from which the wind blows. It
has a great reluflance at paffing water, as burnsor brooks, and
cannot ealily get through them, but mollly frequents places

where it can hear the found of water. Some time after thefe

appearances have prefented themfelves, in the courfe of per-

haps about three weeks, there appears and is found, on ex-

amining the head, by prefling on it with the thumbs, a re-

markable degree of foftnefs at one part of it, where the fkull

feems to be wanting. But in a few inflances, no foftnefs i;

to be difcovered in any period of the difeafe, but in either

cafe, if not relieved by a proper operation, the animal lofes

the power of Handing, and dies perfectly emaciated. The
continuance of this fort or variety of the difeafe extends or

lads from two months to a year, as the circumftances of the

particular cafe may be.

The fecond or latter of thefe varieties is, however, much
more rapid in its progrefs, in which, in addition to fome of

the above appearances, a great degree of ftupor comes on
in a few days, which is followed by total blindnefs, and no
foftnefs is ever to be found in any part of the fkull or bones

of the head.

The appearances on opening the head in the firft of the

above varieties, are an oval or round bag, which is found
lying between the brain and the fkull, quite unconnected

with any of the furrounding parts, generally fituated be-

tween or beneath the horns. Thefe bags vary much in fize,

being fometimes no larger than a plum, while at others they

are as big as a goofe's egg. They are filled with a clear

fluid, like water, fometimes intermixed with a thin cruit,

when it is of a glutinous or flimy nature. Within, or in

the fkins of thefe bags, are feen, according to fome, many
little white bodies, nits, or the ova of infects. Thefe are

thus defcribed by Mr. W. Hog, which, though in fome
meafure hypothetical, difplay an accuracy of obfervation.

He is induced to believe, from two or three recent cafes and

obfervations, that the diflolulion of the brain, &c. is occa-

fioned by numbers of animalcule, which have been noticed

to be fwimming loofely in the liquor. They refemble ants'

eggs, both in fhape and colour, but are fomewhat fhorter.

However, as all the animals upon which he made the ob-

fervation had been dead for fome time, fo thefe puny inhabit-

ants of the brain were alfo dead ; but if they had been liv-

ing and organized animals, which he has no doubt they

were, there would be multitudes of fo diminutive a fize, as

to be quite imperceptible to the naked eye ; and he is fully

convinced, that if the difeafe was minutely obferved in all

its flages by microfcopical examination, whatever its be-

ginning was, its progrefs would be, by the activity of thefe

animalculae, increafing both in number and fize.

However, in proportion as the difeafe advances, the bag
increafes in fize, and by its preffure caufes the brain to de-

creafe, while the Ikull immediately over the bag becomes
foft and difappears, fo that nothing intervenes between it

and the integuments of the head. Sometimes, but only in

thofe cafes where no attempt has been made to cure or re-

move it, there are many fmall bags, unconnected with each

other, diflributed through the brain or cerebral parts.

In the fecond fort or variety of the difeafe, the water is not

con«
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contained in a bag, but within the fubftance of the brain,

in certain cavities termed its ventricles, and fometiraes in the

hinder parts where it joins with the fpinal marrow, in which

Cafe u i- thought to he quite incurable.

Hard lubftances or excrefcences growing out from the in-

of the flcull, and blows upon the head, occafionally pro-

duce all the appearances ol real llurdy ; but in thefe cafes,

no water is to Ik- found in the parts.

The caufe of the appearances in this difeafe is therefore,

.in paeftionably, preflure on the brain, whether it arile from
accidental contufron, from a bony excrefcence, as in falfe

Hurdy ; or from a collection of water, as in the legitimate

varieties ot it, as feen above. What, however, gives rife to

thefe colK water, is not by any means Co well ileer-

tained. Inflammation of the brain probably precedes its

ellulion in the latter variety of the difeafe; but the genera-

tion of the hydatids, or water-bags in the former fort or va-

riety, is not at all underilood. The difeafe is not conta-

gious ; neither is it peculiar to any foil. It generally affects

Iheep of the hog kind in the beginning months of the fpring

and fummer, and is commonly afcribed to expofure, to tem-

peftuous weather, without Sufficient fhelter.

In regard to the cure of the difeale, as the natural ter-

mination of it is invariably fatal, uolefs thole rare recoveries

which are lometimes the conlequence of accidental blows on
the head, that probably rupture the bags, be excepted ; and
more efpecially as the mutton in this difeafe is good, the

focner an attempt is made to relieve the animal by the proper

operation, the better ; for want of which relief, although it is

extremely fimple. and not unfrequently fuccefsful, thoufands

of fheep are iuflered to pcrifh through carclcllneSs or ig-

norance. The cure in thefe cafes may be attempted in three

different ways as by tapping, trepanning, and wiring.

Where the bag is fcated any where in the crown ot the head,

fome fuppofe that the molt readv and the gentleft method
is to tap it in the place where the fkull is foft, and to let the

water run out. This is molt commouiy performed by means
of an awl, or large corking pin, though an inltrument with

a fmall tube in it, termed a trocar in furgery, might be
eafily contrived and formed, which would drain it off in a

more complete manner. By this operation, if the inltru-

ment be not pufhed too far, the animal is nothing the worfe,

it is faid, whether it recover or not. But what is very re-

markable, this plan is not, it is faid, fuccefsful on all farms

alike, of which many inllances are known. An old fhepherd

has often been heard to remark, that in the courfe of thirty

years' experience, not one fheep out of twenty which he

had tapped on his own farm had died, while it was very rare

that he could cure any on fome of the neighbouring ones.

He conftantly performs it with a corking pin. Others aflert,

that in their neighbourhoods, more fheep have been cured by
this operation than by any other, in performing which, the

fheep is adviled to be laid on its back, and the pin to be in-

ferted in an oblique manner ; if water follow, the cure is

faid to be certain ; but even though it fhould not follow, pro-

vided the bag be pricked into, it is often fuccefsful in re-

moving the difeafe.

In the mode of cure by means of trepanning and extract-

ing the bag or cyft, the description of which is accurately

given below, there are feveral circumltanccs to be carefully

attended to.

The animal being properly fecured, and the head placed

in the moft convenient pofition, the part to be cut being

uppermott, the Ikin is to be divided by an incilion an inch and
a half in length, croffed by another of the fame length at

right angles to it. The Ikull, wl ich is quite foft, is then

to be cautioufly divided in the fame manner, until the bag

,
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with the fluid in it appear clear at the bottom of the inci-

fion, which it commonly does. The foft fkull is now to be
turned back, or a bit cut out of it, fo as to render the-

It fhould then betaken hold of by
a pair of blunt forceps, and be gently moved backwards and
forwards, to loofen it from its connections, which are gene-

rally very (lender. This may alio be done by means of a

crow's-quill, or any blunt-pointed inilrumcnt, carried fre-

quently round it. The note of the animal is now to be
held, fo as to reftrain its breath, which may force the bag
from its Situation. The operator is to continue moving
and pulling it, (lopping the breathing of the fheep at in-

tervals, until it is quite extracted. The (kin after this is

to be laid neatly down again, and a cloth lpread with tar

placed and tied over the wound above the dry lint, which

is folded and laid on it, to prevent either cold in the fpring,

or flies in the iummer from injuring it. This is to be allow-

ed to remain for two days when the dreffings may be

changed, and a bit of cloth lpread with hog', -lard, frefh

butter, tar, or fome other ointment, applied on the

wound. The dreffings fhould be changed every fecond day,

for ten days or a fortnight, alter which time, in ordinary

cafes, it will reqni ire attention, being generally

healed up. The Ikull grows over it in about a month, and
then becomes of its ulual hardnefs ; and the animal is

equally healthy, as if no diicale had previoufly exifted.

It is faid that the fenfes return after the operation in a

few hours, and that the next day the fheep feems to be quite

relieved.

When, in confequer.ee of rafhnefs or inattention, the bag
containing the fluid has been ruptured, which lometimes

happens, it is very difficult, and in many cafes impoflible,

to extract the lac. The belt pradticc, in this Situation of
things, is, it is faid, to place the animal in Such a poSition,

as that all the fluid may run out and be difcharged

;

wafhing the wound with Spirits, and trying to extract, if

pofiible, the remains oS the Sac, then circfiing it with a

mixture of tar and balilicon, or either feparately, then turn

the animal, which has now lolt its (tupid appearance, into

a good pallure. The damps and cold of nights fhould

be avoided, as they tend to produce inflammation, which
very loon deltroys the animal. In this cafe, the admiffion

of the external air, and the irritating dreffings, caufe the

fides of the fac to adhere : this, however, is not always the

cafe, it is laid, a after a week or two, the appearances of the

difeafe have been known to return, after the alleviation

which the operation conftantly produced. When this hap-

pens, it is almoft impoffible to extract the bladder or bag
entire, on account of the inflammation, from the cutting

caufing ftrong adhetion. In this caSe the bag may be
opened, and a little Ipirits or port wine injected by means
of a Syringe, which has been known, in more than one caSe,

to prevent a return oS the fymptoms. This operation

fhould not, where poSSible, be performed in hot or very

warm weather, as maggots are extremely apt to breed in the

wound. In frolt, too, inflammation is liable to be pro-

duced, which may alfo at that time render it improper. In

thefe cafes, the Sheep fhould be fattened for the butcher as

foon as pofiible.

In refpect to the operation of wiring, it is defcribed in

this manner by Mr. J. Hog. In cafe the fkull fhould feel

n the forehead, then the operation muft be performed

by thrufting a itiff fharpened wire up each noftril, until it

upper part of the P<ull. If this mode of

cure were not well authenticated by daily experience and

n, it might, it is faid, appear a very fevere and

dangerous operation or practice, as the wire goes quite

3 E through
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through the brain in two different places ;
yet a tar greater

number of fheep are cured in this way than by any other.

The above perfon hat; cured many both ways, he fays, and

killed a part too ; but thofe which he killed were gene-

rally with the wire, becaufe, if the other fail of producing

the defired effeft, the wire is conltantly applied to as a

lad refource ; and many have been feet) cured by it which

were apparently palt all means of recovery.

By fome of thefe means, properly made ufe of, this

difeafe will be found to be moftly capable of being effectually

removed.

STURGEON, Acipenfer Jlur'io of Linnaeus, in Ich-

thyology, a very well-known, large, and fine-tailed filh,

caught in many places, and fometimes in the river Thames,
being one of thofe fillies called anadromi by authors, which

fpend a part of their time in the fea, and a part in rivers.

It never goes into the fea to any great diftance, and

is never caught there of any very great fize. The fea

ferves for its production ; but it is only in large rivers that

it grows to its ufual fize. It is found in the main ocean,

in the Mediterranean, Red, Black, and Cafpian feas, whence
it afcends the rivers connefted with them in April and May,
to depofit its fpawn, which is very abundant.

This fifh is admired for the delicacy and firmnefs of its

flefh, which is as white as veal, and extremely good when
roalled. It is generally pickled. The fturgeon which we
receive comes either from the Baltic rivers, or North
America. Thofe cured at Pillau were reckoned the belt,

though of late they are rivalled by thofe brought from

America, in the rivers of which country they abound in

May, June, and July ; at which time they leap fome yards

out of the water, and, falling on their fides, make a noife to

be heard in it ill weather at fome miles diftance.

The fturgeon grows to a great fize, to the length of

eighteen feet, and to the weight of five hundred pounds ;

but in our rivers it is feldom taken of that bulk ; the nofe

is long, flender, and pointed ; the eyes very fmall, with the

noltrils near them ; in the lower part of the nofe are four

cirri ; the mouth is placed far beneath, is fmall, without

teeth, and unfupported by any jawbones, fo that the

mouth of a dead fifh is always open, but when alive, clofed

or opened at plealure by certain mufcles ; the body is long,

pentagonal, and covered with five rows of large bony tuber-

cles ; the whole under-fide of the fifh is flat ; on the back,

near the tail, is a fingle fin ; and it has alfo two peftoral

fins, two ventral, and one anal fin ; the tail is bifurcated,

the upper part being much longer than the other ; the

upper part of the body is of a dirty olive-colour, the

lower part filvery ; the middle of the tubercles white.

This fifh, in the manner of its breeding, is an exception

among the cartilaginous fifh, being like the bony oviparous,

fpawning in winter. Cavear is made of the roes, and
ichthyocolla of the found of the fturgeon. (Ray and
Pennant.) The variety called by Pliny and others Attilus,

Adella, Adano, and Adalus, and the Rhodius of Ronde-
letius, is found in the Po, and alfo in fmaller rivers and
lakes. It was held in high eftimation by the Romans.
The other fpecies of Acipenfer are the following : the

A. ruthenus, or iterlet, with a itraight fubulate fnout, cirri

near the mouth, and entire lips. It is found in the Cafpian
fea, and in the rivers connefted with it, rarely in the

Baltic, and alfo in the lake Mseler and Pomerania. The
A. hufo is defcribed under Huso. The A. fchypa has an
obtufe fnout and cirri near its apex, with bifid lips. It is

found in the Cafpian fea, and in the lake Oka of Siberia.
Some have doubted whether this be" a dillindt fpecies from
the A. iturio or sot. The A. Jlellatus, or kofter, has a
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fpatulate fomewhat recurved fnout, with its cirri near the

mouth, and entire lips. It is found in the Cafpian fea,

from which, in the beginning of May, it afcends in large

fhoals into the rivers ; and it le alfo common in the Danube.
It is very fertile, infomuch that the female yields more
than 300,000 eggs. Sturgeon ir, reckoned one of the royal
fifties.

Sturgeon Bank, in Geography, a fhoal in the gulf of
Georgia, extending from Point Roberts to Point Grey.
Sturgeon Lake, a lake of North America, on whofeeaft

bank is fituated Cumberland Houfe, in N. lat. 53 ^6', and
W. long. 102 15'. The diftance between the entrance of
the lake and Cumberland Houle, is eitimated at twenty-

miles. The mud which is carried down by the Safkat-

chewine river, has evidently formed the land that lies be-

tween it and the lake, for the diltance of twenty miles

in the line of the river, which is inundated during one-

half of the fummer, though covered with wood. This lake

forms an irregular horfe-fhoe, one fide of which runs to the

N.W., and bears the name of Pine-ifland lake ; and the

other, known by the name already mentioned, runs to the

eaft of north, and is the largeft ; its length being about
twenty-feven miles, and its greateit breadth about fix miles.

In N. lat. 54° 16', the Sturgeon-weir river difcharges itfelf

into this lake, and its land appears to be almolt the fame kind

of rock that forms the N. fide of the lake, and alfo the W.
fhore of the lake Winipie, and is almolt a continual rapid.

Its direft courfe is about W. by N., and with its windings,

it is about thirty miles. It takes its waters into the

Beaver lake.

Sturgeon Lake is alfo a lake of North America, N.E.
of lake Superior, in N. lat. 49 30', and W. long. 92 .

Sturgeon Creek. See Kittery.
Sturgeon River, a river of Canada, which runs into lake

Huron, N. lat. 44 $\'. W. long. 81°.

STURIUM, in Ancient Geography, one of the Stcechades.

STURK. See Stirk.
STURKS, in Rural Economy, a term applied to yearling

cattle.

STURLESON, Snorro, in Biography, a celebrated

Icelandic writer, ftyled the Herodotus of the North, was
born in the diltrift of Dale, in the year 1178. At three

years of age he was put to fchool under the learned John
Loptfon, a diftinguifhed character at that period, with

whom he remained till the time of his death, in 1 197.
Though of noble defcent he was poor, till by marriage he

fo much increafed his property, as to become the richeft man
in the ifland, excepting the fon of his deceafed preceptor.

He was remarkably fond of parade ; and when he went to

the courts of juftice, was ufually attended with feveral hun-

dred armed men. He poffeffed fix large farms, and feveral

on a fmaller fcale. After the death of his father-in-law,

in 1202, he removed to Borg, the inheritance of his wife;

but in 1209 he went to refide at the farm of Reikholt, in

the improvements of which he fpared neither time nor ex-

pence. He furrounded his manfion and church with a very-

high rampart, to ferve as a fecurity in time of danger ; and

by means of a fubterraneous channel, conftructed of ftone,

conveyed water from the neighbouring warm fprings of

Skribla, to a bath, Mill denominated after the founder,

Snorroiaug, which was paved with hewn ltone, and bor-

dered by feats of the fame material. This building has

furvived the depredations of 600 years. In 12 13, Snorro

was chofen fupreme judge over the whole ifland. About
the fame period he acquired great reputation abroad by his

poetical talents. He compofed a poem in honour of the

powerful northern earl, Haco Galiu, which he fent to him
the
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the fame year from Iceland, and in return for the civility

he received many valuable prefents. In i j 1 8 he proo

to Norw.iv, where he was in great favour with the king,

Haco, and fever*] of the nobility. Under the government

of this fovereign, he was appointed to various offices and

went feveral times to Iceland, in order to promote his pa-

tron's views in regard to that ifland. It having been deter-

mined to fend troop: thither from Norway, either for the

purpofe of conquering the country, or for obtaining fatis-

faction on account of fome a«£ts of violence committed by

the inhabitants againft Norwegian merchants, Snorro pre-

vented this expedition, by his remonftrances to one of the

king's friends ; but he engaged, on the other hand, with

the afliftance of his brother, to brim: the ifland under the

king's authority without bloodfhed, and promifed to lend

his ton to Norway, as a pledge of what he had undertaken.

When Snorro fet out on this million, he received, befides

other prefents, a fhip completely equipped. Having re-

turned to Iceland in 1220, nothing farther was done:
either Snorro found it impoflible to carry his defigns into

execution, in confequence of dilturbances which agitated the

ifland, and in which he himfelf had a (hare, or he endea-

voured, through a view to private advantage, to deceive

both the king and his own countrymen. He was at enmity

with his relations, among whom were his brother, his

nephew, and his three fons-in-law, who had all repudiated

their wives. Finding himfelf too weak to contend with

his numerous enemies, he quitted Iceland in 1237, and went
again to Norway, where he arrived at the moment when
duke Skulc was preparing to deprive his fon-in-law, king

Haco, of the crown, and to place himfelf on the throne in

his dead. Snorro efpoufed the party of the duke, but

returned to Iceland in 1239. Gifiur Thorraldfen, a rela-

tion of king Haco, by whom he had been railed to the rank

of earl, was one of Snorro's fons-in-law, but had now become
his bitter enemy. In 1240, king Haco fent him a mellage,

after he had got rid of duke Skule, either to bring Snorro

a prifoner to Norway, or to put him to death. At firft,

Giflur intended to execute his murderous defigns at the

place where juftice, as it was called, was ufually adminif-

tered ; but finding this inconvenient, he fell upon him at his

refidence, where he was afiaflinated, in the 63d year of his

age. Snorro was unquestionably a great and learned man ;

his " Heimfkringla, or Chronicle of the Norwegian Kings,"

has been printed at various times, and under different forms.

A Danifh tranflation of it by Claufen, with Worm's pre-

face, was publifhed at Copenhagen in 1633 and 1657. It

was printed at Stockholm in Icelandic, Swedifh, and

Latin, in 1697, 2 vols. fol. But the moft elegant edition

is faid to be that of Schbning, publifhed in Icelandic, Danifli,

and Latin, which was printed at Copenhagen in 1777 and

1783. This was printed at the expence of the crown-prince:
the Latin tranflation and notes were by Scheming ; but the
Danifh is that of Claufen, revifed by J. Olafsen. By this

important work, which throws fo much light on the earlielt

hiftory of Norway, Snorro rendered much fervice to pof-

terity. But his merit does not reft on this alone, fince he
is commonly confidered as the author of the profe Edda,
edited by Refenius in 1665, which is founded on thofe old

poem3 faid to have been collected by Szmund, and on that

account called " Edda Sxmundi." The Edda of Snorro
is a poetic manual, or fort of Scandinavian art of poetry,

confiding of three parts. In the firft, which may be com-
pared to Ovid's Metamorphofes, or Hefiod's Theogony,
are related all thofe fables contained in the works of
Skalda. The fecond part is a treatife on poetical phrafeo-
logy or fynonymy, which (hews in what manner the Skalda

gave names to different things : and the third, called Skalda,

treats of alphabetical characters, their divrfion, and the

relation tiiey bear to mufical tones; of poetical licences,

metre, &c. The kill part h:: blifhed. Not-
withilanding tl merit ol Snorro, he is defcribed as

a cunning and deceitful man ; unlleady in his friendship,

fond of money, as well as ambitious, and of a violent and

quarrelfomc difpofition. Gen. Biog.

STURLITZ, in Geography, a town of Croatia; 18

miles S.W. of Novi.

STURM, James, in Biography, was born of a family

of eminence at Strafburgh, in 1489, and elected at the age

of twenty-five into the lenate of his native place. He was

an active promoter of the Reformatio.;, and deputed to the

imperial diet, afiemblcd on that occafion. When the depu-

ties of the reformed were excluded, in 1529, from the diet

at Spire, Sturmius boldlv entered his proteft againfl the

meafure, and on behalf of his constituents and the other

confederates, declared, that if good citizens were thus di-

verted of their privileges, contrary to the culloms of the

empire, it could not be expected that they fhould contri-

bute to the public expenccs. This proteflai'wn on his part gave

rife to the appellation of " Proteftants." Amongft other

offices of important trutt, which were committed to him, he

was one of the ambaffadors fent in 1536 from the ftates of

Germany to Henry VIII. of England. By his influence a

college was eflabliihcd at Strafburgh in 1538, and at his

death he left to its fupport a considerable legacy. Sleidan,

in his « Hiftory of the Reformation," availed himfelf of

much valuable information communicated by Sturmius, of

whom it is recorded, that being fcandalized by the violent

difputes among the Reformers concerning the Lord's

Supper, he abftained for many years from receiving it.

After having feveral times ferved his ilate as mayor, and

having been ninety-one times delegated from it on public

bufinefs, he died in high elteem, at the age of fixty-four.

Gen. Biog.

Sturm, John, was born at Sleida, near Cologne, in

1507, and ftudied at Liege and Louvain, in which laft city

he fet up a prefs, and joined Refcius, the Greek profefl'or,

in printing feveral Greek books. In 1529 he transferred

his printing-prefs to Paris, where he delivered lectures on the

claffics and on logic. He married there ; but being fuf-

pected of an attachment to the new opinions, he removed

to Strafburgh, where he was appointed firfl rector of the

newly appointed college, which flourifhed greatly under his

care, as he was well verfed in the learned languages,

wrote Latin with purity, and had a good method of teach-

ing. By his influence the college was raifed, in 1566, by

the emperor Maximilian II., to the rank of an univerfity.

The benefactions of Sturm to refugees from France and

other parts, on account of their religion, injured his own cir-

cumstances ; and his life was difquieted by the perfections

of the Lutheran miniflers. His own fentirr.cnts were thofe

of Zuinglius, though he conformed to the mitigated Lu-
theranifm which he found at Strafburgh. However, in pro-

cefs of time, as the minifters became rigid on the fubject of

confubftantiation, he withdrew from the religious fervices,

and at length, when he was obliged to declare his opinion,

he was deprived of his office at the age of 67 years. Be-

fore his death he became blind, and terminated his life in

1689, in his 82d year. Sturm was the editor of many
works, which gave him reputation in the learned world.

From the Greek he tranflated Ariftotle's books on Rheto-

ric, and the works of Hermogenes concerning oratory ; and

he compofed fome original treatifes on the method of teach-

ing thofe arts. Several of his letters are contained in the

3 E 2 Latin
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Latin correipondence of Roger Afcham, printed at Oxford.

Bayle. Moren.
Sturm, or Sturmius, John-Christopher, born at

Hippollfein in 1655', was a profefTor of philofophy and

mathematics at Altdorf, where he died in 1703. In 1670
he publifhed a German tranflation of the works of Archi-

medes, and afterwards many books of his own compofition.

The titles and dates of feveral of them are as follow : " Col-

legium experimental curiofum," 4to. Nuremberg, 1676 ;

" Phylicaeleftiva et hypotlietica," 2 vols. 4to. Nuremberg,

1675, sprinted at Altdorf 1730; " Scientia Cofmica,"

fol. Altdorf, 1670; " Architecrurjs Militaris Tyrocinia,"

fol. 1682 ;
" Epiftola de Veritate propofitionum Borelli de

Motu Animalium," 4to. Nuremb. 1684; " Phyficse Con-
ciliatrix Conamina," 8vo. Altd. 1684; " Mathefis enu-

cleata," 8vo. Nuremb. 1695 ;
" Mathefis Juvenilis," Nu-

remb. 2 vols. 8vo. 1699 >
" Phyficse modernae Compen-

dium," 8vo. Nuremb. 1704; " Tyrocinia Mathematica,"

fol. Leipfic, 1707; " Prseleftiones Academicse," 4to.

1722 ; " Prseleftiones Academics," Strafburg, i2mo.
STURMINSTER, or Sturminster-Neyvton, in

Geography, is a fmali market-town in the hundred of Stur-

minller Newton-Caftle, in the Sherbourne divifion of the

county of Dorfet, England. It is fituated eight miles S.W.
from Shaftfbury, and 11 1 miles W.S.W. from London j

and is divided into two parts, viz. Sturminfter, which lies

on the north fide of the river Stour, and Newton or New-
ton-Caftle on the fouth. The latter is a fmail hamlet, and a

diftinft tything. Sturminfter and Newton feem fometimes to

be fynonimous names for the fame vill ; but Newton is often

the general name in ancient records, perhaps on account of

the manor-houfe, the occafional refidence of the abbots of

Glaftonbury, being fituated there. Both thefe vills com-
pofe one manor, and are joined together by a caufeway, and

a bridge of fix arches over the Stour. Sturminfter, if not

of Roman origin, was known in the early ages of the

Saxons. The ruins of an ancient caftle ftand on a hill, and

are furrounded by a high vallum, and deep ditch, on the

fouth-weft and part of the eaft : near the centre is a fmall

artificial mount, or keep. The manor was held by the

abbey of Glaftonbury, by a grant from king Edgar
;

having been formerly bequeathed by Alfred to his fon

Ethelwald. Edmund Ironfide confirmed this grant in 1016,

when it contained feventeen hides. After the diilolution,

Henry VIII. gave the manor, rcftory, and vicarage, to his

queen, Catharine Parr. On her death, Edward VI. granted

the eftate to his fitter, Elizabeth, who, when fhe came to

the crown, gave it to fir Chriftopher Hatton : after having

many intermediate poil'eil'ors, it finally paffed to the noble

family of Rivers, in which it it ill continues. This town,
according to the population return of the year 181 1, con-
tained 325 houfes, and 1461 inhabitants. Two fairs are

held annually, and a weekly market on Thurfdays.
On a lofty eminence, called Hambledon-hill, itanding in

the parifhes of Child Ockford, Shroton, and Hanford, are

confiderable remains of an extenfive fortification. Bifhop
Gibfon fuppofed this camp to have been formed by the

Danes ; but Aubrey was informed that Roman coins had
been ploughed up on the top of the hill. The eminence is

divided by a deep and narrow vale from another, called Hod-
hill, fituated partly in the parifh of Stour-Paine, and partly

in that of Hanford. On the fummit is an old fortification,

in form of a Roman D.—Hutchins's Hittory of Dorfetfhire,

fol. vol. ii. Beauties of England and Wales, vol. iv. by J.

Britton and E.W. Brayley.

STURNHOSEN, a town of Pruffia, in the province
of Ermeland; 17 miles E. of Heilfberg.

1

STURNUS, the Stare, or Starling, in Ornitholngy, i

of birds of the order Pafleres, of which the ge-

neric character is as follows: Bill lubnlatc, angular,

preded, bluntifh ; the upper mandible is entire, fomewhat
open at the edges ; the nollrils arc furrounded with a promi-

nent rim : tongue notched and pointed. There are

feventeen

Species.

Vulgaris ; Common Starling. Bill vcllowifh ; body
black, with white dots. This is very common in our own
country, and is found in other parts of Europe, Afia, and
America. It is about nine inches long, and builds its pell in

the hollows of trees, eaves of houfes, towers, or rocky cliffs ;

it lays from four to five eggs, which are of a palifh-green

colour. In the winter leafon, ftarlings affemble in valt

flocks in marihy places ; feed on worms and infefts ; are

very docile, and may eafily be taught to fpeak. The
flefh is bitter, and fcarcely eatable. The other charafter-

illics of this fpecies are, that their quill-feathers and tail are

of a dufky hue ; the former are edged with yellow on
the outer fide, the latter with a dirty-green ; lefler co-

verts edged with yellow, and (lightly glolled with green
;

the legs are of a reddilh-brown. Male is fhining, with pur-

ple, green, and gold.

During the winter months, ftarlings crowd together in fucli

clofe and well-arranged battalions, that no bird of prey dare

to penetrate their ranks. This manner of flight, which is ex.

tremely ufeful in defending them againft rapacious birds, ren-

ders them a more eafy prey to the wiles of the bird-catcher,

who difpatches among them a number of birds of their own
kind, each having a glued thread tied to its leg, by which
fome of them are entangled and brought to the ground.

Their love of fociety not only prompts them to allociate

with birds of their own fpecie6, but with others in no way
allied to their tribe. In the fpring and fummer they are fre-

quently feen with crows and choughs, and even with pigeons.

It is, however, principally towards night that the ftarlings

unite in large companies, as if to put themfelves in fufficient

force to brave its dangers. Then they affemble in a flock,

and after various evolutions, rufh with fuch impetuofity into

the midft of the thicket, where they fpend the evening in

chattering, till darknefs puts an end to their converfation.

In the morning, at day-break, the noify conference is re-

fumed, till they depart or feparate in fearch of food. Star-

lings feldom take the trouble of building nelts for themfelves,

but generally take poffeflion of the deferted abodes of fome
other birds.

Their docility, and the beauty of their plumage, have ren-

dered ftarlings great favourites. They are frequently taught

to fpeak, and fing fong-tunes. Their vocal powers are,

however, acquired by education, and in the domellic ftate,

they fupport a mufical character much better than in the

wild.

There is in the productions of Nature a continual ten-

dency to variety, which is clearly exemplified in molt, of

the tribes of birds, and which the diftinft, and almoft infu-

lated charafters of the ftarling, have not been able to defeat.

Hence naturalifts have enumerated five varieties of the com-
mon ftarling, of which the firft (independently of that

already defcribed) has a white body ; the fecond is white
;

the crown, neck, wings, and tail, are black ; the third is

white, but above the eyes and near the bill are two black

fpots ; and the fourth is cinereous, with black bill and legs.

Capensis ; Cape Starling. Blackifh beneath ; the fides

of the head are white. It inhabits the Cape of Good
Hope, and is the fize of the laft. The black and the white,

which
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which are the only colours of this bird, are diftributed very

like to thofe of our pies. The bill is thicker and longer

than that of the European darling, and its diftinguiihtng

marks are two large white (pots ol rra on each fide

of the head. In the middle of theft- arc placed thetwo ears.

LrjDOVrciANoa j Lonifiana Starling. The fpecific cha-

racters of thele are, that they are fpottcd with grry and

brown, beneath they are yellow ; the head and eye-brows

are marked with a white I chin is black. A variety

is varied with brown, mldifh, and blackifh, beneath yellow ;

brealt with a curved black band ; the three lateral tail-

feathers are white. The ftarlin gs of Louiliana are obferred

ill great flocks in the interior regions of North America.

By their manner of flight, as well as their fhape, they indicate

a near approach to our European kinds. The lower parts of

the body are yellow, the upper brownifh-grey ; and they

are diltinguilhrd by a large dark-coloured fpot upon the

breaft. The American darlings are inferior to thofe of Eu-
rope in the powers of fong ; they are from nine to eleven

inches long ; their bill is whitifh, tipt with brown ; the

cheeks are yellow ; the wings and tail are of a rcddifh-grey
;

the legs alfo are grey.

CONTRA ; Indian Starling. Brown ; eyc-fpot, bar on

the wings, and belly, white. It inhabits India, and is thought

to be a variety of the S. capenfis. The body of this fpe-

cies is blackifli ; the ring on the upper part of the neck

white ; the upper wing-coverts are marked with white fpots;

the legs are of a pale yellow.

* CiNCi.us ; Water-ouzel; Crake. Black, with a white

bread. This fpecies is common to our own country, other

parts of Europe, and northern Perlia. It is about feven or

ei^ht inches long ; frequents waters, and feeds on aquatic in-

fects and fmall fifh ; it is a very folitary bird, and breeds in

the holes of banks ; makes a curious neft of hay and fibres

of roots, lined with dead leaves, and having an entrance of

green mofs. The chin is white ; the tail black ; belly fer-

ruginous ; in the young bird it is white ; the legs are of a

pale blue before, and black behind.

Milibaris; Magellanic Starling. Grey; breaft and
chin red. It inhabits the Falkland iflands, and is eleven

and a half inches long. Behind and under the eyes is a white

fpot ; the lores are red ; on each fide the neck is a black

blotch ; the vent and fub-forkcd tail are black.

Moritanus. Cinereous ; lower part of the head and
chin varied with cinereou- and white ; belly fpotted with

reddifh, hoary ; the bill is tipt with black. This fpecies

inhabits the alpine parts of Perfia ; it is the fize of a

•ommon lark, builds in hollow rocks, and feeds on infects.

Lovca. Spotted with brown and white, chin and breaft

fcarlet. It inhabits Chili, and is larger than S. vulgaris
;

it builds in holes on the ground, and lays three cinereous

eggs, varied with brown ; it fings well, and is eafily

tamed.

Me.mcanvs ; Mexican Starling. Blue varied with
black. It inhabits South America, and is about the fize

of the S. vulgaris. The bill and eyes are black ; irids pale-

yellow ; the head is fmall.

Obscuros; Brown-headed Starling. Black, but the

head is brown, whence its trivial name. It inhabits New
Spain.

Zevlanicvs ; Ceylonefe Starling. Line over the eyes

and one on the fides of the head black ; body grey, varied

with ochrey and white fpots and crefcents ; quill-feathers

green ; tail marked with green and black lines. It inhabits

Ceylon, and imitates the notes of other birds. The bill is

black, the head yellowifh ; the legs are of a blueifh-

grey.

Fusrus ; Brown Starling. Olive ; eye-band blueifli
;

bill and legs redd'fh. This is found chiefly in China. The
belly is yellowifh ; the tail long.

Viitinis ; Green Starling. Green, beneath blucifh ; a

tuft of black and white feathers on the front and chin. This
inhabits China. Above the front, and behii d the eyes, a

white fpot, and two on the (boulders : quill-feathers and
(hafts of the tail-feathers white, legs blueafh.

SERICEUS ; Silk Starling. Pale-grey ; wings and tail

black ; the former with a tranfverfe white bar ; head ochre-

v [low. It inhabits China, and is the fize ot the S. vul-

garis. Bill and legs orange or red ; the plumage is filky.

Caiiimi CATUS. Bill and legs black ; at each angle of
the mouth a pendent orange wattle. It inhabits New Zea-
land, and is ten inches long. The female is of a rufty-

brown, with very fmall wattles. The male is black ; the

back and wing-coverts ferruginous.

Collaris ; Collared Starling. Blackifli brown, fpotted

with brown ; the flanks are rufous, the chin is white fpotted

with brown. This fpecies is found chiefly in Switzerland

and Italy ; fize of a field-fare ; it is a folitary bird ; wags its

tail, feeds on feeds, fings with a very weak voice, and builds

on the ground, or in the clefts of rocks. The upper man-
dible is brown, lower yellowifh, tipt with brown ; breaft

brown-afh ; the belly is rufous ;
quill-feathers blackifli, the

edge at the tip and inner fide reddifh ; tail brown ; legs of

a horn-colour.

Dauuricus. Body above violet-black ; beneath afhy-

white ; the head and neck blueifh-afh ; crown with a violet-

black ftreak ; but in the female it is brown. This fpecies is

found chiefly among the ozier plantations of Dauuria ; it is

above fix inches long, and feeds on vegetables and infefts.

The bill is black, and more convex than in others of its

tribe; the tongue is blackifh ; the irids brown ; downy eye-

lids and lores white. The head of the female is cinereous ;

the back is of a grey-brown ; the wing-coverts of the

male are black ; hlky-green ; the fecondaries tipt with

white ; the quill-feathers are black ; the two inner ones tipt

with whito ; the primary ones are tipt with green ; the tail

is fub-forked, greenifh-black ; the coverts violet ; legs

blueifh-black.

STUTHOF, in Geography, a town of Pruflia, in the

Frifch Nerung ; 14 miles N.N.W. of Elbing.

STUTHY. See Stithy.
STUTINUM, a town of Bohemia, in the circle of

Chrudim
; 3 miles S. of Chrudim.

STUTTGARD, or Stuttgart, the capital of Wur-
temberg, and refidence of the king, fituated in a delight-

ful country on the Nafenbach, about two miles from the

Neckar. The town is not large, but contains two well-

built fauxbourgs. It is the fee of a bifhop, which was re-

moved from Beutelfpach in the year 1321. The ftreets are

large and (traight, and the houfcs liandfome. The royal

palace is a magnificent building, and was begun in the

year 1746. Stuttgard contains an academy of painting,

fculpture, and architecture, eltablifhed in the year 1701 ;

and manufactures of (tuffs, (ilk (lockings, and ribbands.

The origin of this town is uncertain ; in the year 1 285, it

was befieged, without fuccefs, by the emperor Rodolphus I.

;

but in 1287, he reduced count Eberhard to fuch ftraits,

that he was compelled to promife the demolition of the

walls of the city. In the years 1520 and 1567, the whole

city was lurrounded with walls; in 1546 and 1547, it fuf-

fered greatly by the Spaniards; in 1634, and the following

years, by the Imperialius ; and in 1688, 1693, and 1707,
by the French : 40 miles N.W. of Ulm. N. lat. 48 45'.

E. long. 9 18'.

STUT-
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STUTZENBERG, a town of Auftria; 5 miles N.E.

af St. Polten.

STUYVER, in Coinage. See Stiver.

STUZZAITZA, in Geography, a town of European
Turkey, in Macedonia ; 80 miles N. of Saloniki.

STY, (Hordeolum,) a fmall inflammatory tumour on the

edge of theeye-lids. See HoRDEOU M.

Sty, Pig, in Rural Economy-, a term ufed to fignify the

place where pigs are confined and kept, efpecially when of

the fmall, rude, unfinished kind, fuch as are connected with

cottages. See H0G-6V7, Piggery, PiG-Ca/e, Sec.

Improved ities of this fort are made by raifing the feed-

ing and (leeping places a little above each other, and both

above the yards.

STYCA, in Cordage. See Stica.

STYGIA Aqua, a term ufed fometimes to exprefs

aqua regia ; fometimes for the other ftrong acid fpirits.

STYGIAN Liquors, a term which fome chemifts

apply to the corrofive acid fpirits, as aqua regia, from
their efficacy in deftroying or difTolving mixt bodies.

STYLE, in Botany. See Stylus.
Style, in Chronology, denotes a particular manner of ac-

counting time, with regard to the retrenchment of todays
from the calendar, in the reformation made of it under

pope Gregory XIII. See Calendar.
Style is either old or new.

Style, Old, is the Julian manner of computing, which
obtains in fome Proteftant ftates, who refufed to admit of

the reformation.

Style, New, is the Gregorian manner, followed by
the Catholics, and others, in confequence of that reform-

ation.

The Julian, or old ftyle, agrees with the Julian year,

which contains 363
d 6h .

The Gregorian, or new ftyle, agrees with the true folar

year, which contains only $6$
A
5

1
' 48™ 455

s
.

In the year of Chrift 200, there was no difference of

ftyles, but now there has arifen a difference of 1 1 days

between the old ftyle and the new, the latter being fo

much before-hand with the former ; fo that when the

Catholics, e. gr. reckon the 21ft of May, thofe who ufe

the old ftyle reckon the 10th.

There are feveral places where the new ftyle obtains even

among Proteftants ; and it is not unlikely that the old ftyle

may, in time, dwindle quite away.
At the diet of Ratifbon in 1700, it is decreed by the

body of Proteftants of the empire, that 1 1 days ftiould be

retrenched from the old ftyle, to accommodate it, for the

future, to the new. And the fame regulation has fince

paffed into Sweden, Denmark, and into England, where
it was eftablifhed by 24 Geo. II. c. 25, which ena&s, that

in all dominions belonging to the crown of Great Britain,

the fupputation, according to which the year of our Lord
begins on the 25th day of March, (hall not be ufed from
and after the laft day of December, 1751 ; and that from
thenceforth, the' lit day of January every year (hall be
reckoned to be the firft day of the year : and that the na-

tural day next immediately following the 2d day of Septem-
ber 1752, (hall be called and reckoned the 14th day of Sep-
tember, omitting the 1 1 intermediate nominaldays of the com-
mon calendar ; and that the feveral natural days fucceeding

the 14th, (hall be called and reckoned forwards in numerical
order from the 14th day of September. Moreover, it is

enafted, that all kinds of writings, &c. (hall bear date

according to the new method of fupputation, and that all

courts and meetings, &c. feafts, falls, &c. (hall be held

and obferved accordingly. And for preferving the calen-

STY
dar in the fame regular courfe for the future, it is enafted,
that the feveral years of our Lord 1 800, 1900, 2100, 2200,
2300, &c. except only every 40odth year of our Lord, of
which the year 2000 (hall be the firft, (hall be common
years of 365 days, and that the years 2000, 2400, 2800,
&c. and every other 40odth year from the year 2000 in-
cluiive, (hall be leap years, confifting of 366 days. Sec
Bissextile and CALENDAR.
The following table (hews by what number of days the

new ftyle differs from the old, from 5900 years before the
year of Chnft's birth, to 5900 years after it. The days under
the fign — (Wz. from 6000 years before to 200 years after
Chrift) are to be fubtra&ed from the old ftyle to reduce
it to the new; and the days under the fign + (viz. from
200 to 5900 years after Chrift) are to be added to the old
ftyle to reduce it to the new.

N.B. All the years mentioned in the table are leap yean
in the old ftyle ; but thofe only which are marked with an
L, are leap-years in the new.

Days 1

Years before Days Years before diff.
Years after Days

din".Chrift. dirt.
and

CI

after

rift. and
Chrift.

— + +

5900 46 1900 16 L. 2000 J 3
5800 45 1800 "5 2100 H
5700 44 I7OO 14 2200 15

L. 5600 44 L. 1600 '4 2300 16

5500 43 1500 13 L. 2400 16

5400 42 1400 12 2500 «7
53oo 4i 1300 11 2600 18

L. 5200 4i L. I200 1

1

2700 '9
5100 40 I IOO 10 L. 2800 '9
5000 39 IOOO 9 2900 20
4900 38 900 8 3000 21

L. 4800 38 L. 800 8 3100 22

4700 37 700 7 L. 3200 22
4600 36 600 6 3300 23
4500 39 500 5 3400 24

L. 4400 35 L. 400 5 3500 25
4300 34 300 4 L. 3600 25
4200 33 200 .3 3700 26
4100 32 IOO 2 3S00 27

L. 4000 3 2 L. 2 3900 28

3900 3i Aft. Chrift. L. 4000 28

3800 30 IOO — 1 4100 29
3700 29 200 + 4200 3°

L. 3600 29 300 1 4300 3 1

3500 28 L. 400 1 L. 4400 3 1

3400 27 500 2 4500 32
33°° 26 600 3 4600 33

L. 3200 26 700 4 4700 34
343100 25 L. 800 4 L. 4800

3000 24 900 5 4900 35
2900 23 1000 6 5000 36

L. 2800 23 1 1 00 7 5100 37
2700 22 L. 1200 7 L. 5200 37
2600 21 1300 8 5300 38

2500 20 1400 9 5400 39
L. 2400 20 IJCO 10 55°° 40

2300 J 9 L. 1600 10 L. 5600 40
2200 18 1700 1

1

5700 4i

2100 '7 1800 12 5800 42
L. 2000 17 1900 13 5900 43

Style,



STYLE.

Style, in Dialling, denotes the gnomon or cock of a

dial, railed on the plane of it, to project a fhadow.

Style, in Grammar, is a particular manner of delivering

a man's thoughts in writing, agreeably to the rules of fyn-

tax ; or, as P. Buffier more accurately defines it, the man-

ner in which the words, contlru&ed according to the laws

of fyntax, are arranged among themfelvcs, fuitably to the

genius of the language.

This definition lixrs the notion of ftyle to fomething de-

terminate, which before was very vague and arbitrary
;

whence many authors, even of note, confounded it with

fyntax itfelf.

From the definition it appears, that the ftyle fuppofes or

includes the fyntax ; and that fyntax does not extend fo

far as tlyle ; for the fyntax may be very ju It, where the

ftyle is wretched.

Indeed, againft what particular rule of grammar the

fault is committed, it is fcarcely poflible always to deter-

mine prccifely ; the talte and vile of a language being fo

exceedingly delicate and precarious. It is true, a fault in

ftyle is not lefs a fault agaiult grammar than is a fault in

fyntax ; only the former is lefs precife and palpable than

the latter.

A very common error in grammarians, F. Buffier adds,

is to confound two kinds of ftyles in one ; the grammatical

ftyle, or that directed by the rules of grammar ; and the

perfonal ftyle, which depends lefs on the grammar than on

the perfon that writes ; whether with regard to his parti-

cular talte and genius or with regard to his matter, or the

kind or character of his work.

There are a great many differences between the two : the

moll eflential is, that the one may be diverfified an infinite

number of ways, and the other cannot. In effect, the per-

fonal ftyle is naturally variable, according to the different

geniufes, humours, and complexions.

It is the imagination that acts, that conceives, that pro-

pofe?, and that exprefles things according to its character,

which is different in all men ; and which is to be varied ac-

cording to the particular kind of the work.

Hence arife the gay, the grave, the florid, the jejune,

the copious, the concife, the poetical, the epiltolary, and
the burlefque ftyles.

Thefe perfonal ftyles are all independent of the gram-
matical ; and we have authors who excel in the one, yet are

miferably defective in the other. The perfonal ftyle is not

under the direction of grammar, but of the imagination,

or rather of rhetoric, that art having to do directly with

our thoughts, as grammar with our words.

This, however, may be faid, that grammar is far from
being able to vary the fame words of a phrafe with equal

perfection ; and that generally there is but one way of de-

livering them in the tafte and genius of the language.

But in the perfonal ftyle, where the imagination comes
to be concerned, a fentence may be varied infinite ways, ac-

cording to the kind of the writing, whether oratorical,

poetical, Sec.

1 i a pbilofophical ftyle. 'the only erd is accurately to ex-

plain our thoughts to others ; thence the particular rules to

be oblerved by a philofophcr, in delivering his doct:

naturally follow : fuch

i. Not to deviate from the received fignifications of

terms.

2. That the fame terms be always taken in the fame
fenfe.

3. To fix the meaning of fuch words as have only a

vague fenfe.

4. To fignify objects effentially different, by different

names.

From thefe rules, the ufe and neceffity of terms of art

appear, and we fee with how little reafon they are vulgarly

condemned. -

5. The philofophcr ought always to make ufe of proper

expreffions, and ufe no more words than what are precifely

necefl'ary to eitablifh the truth of his doctrines. Wolf.
Dif. Prxlim. Logic, c. 5.

Style, in Jurifprudencc, the particular form or manner of

proceeding in each court or juriidiction, agreeable to the

rules and orders eftablifhed in them. Thus we fay, the ftyle

of the court of Rome, of the court of chancery, of parlia-

ment, of the privy council.

Style, in Muflc. See Stilo.
Style, in Oratory and Poetry, is reftrained wholly to what

F. Buffier calls the perfonal ftyle. Accordingly it may be
defined to be the peculiar manner in which a man exprefles

his conceptions by means of language.

Style has always fome reference to an author's manner of

thinking. In other words, ftyle is nothing elfe than that

fort of expreffion which our thoughts molt readily afiume.

Hence, different countries have been noted for peculiarities

of ftyle, fuitcd to the different temper and genius of their

inhabitants. Thus, the eaftern nations animated their ftyle

with the ftrongclt and molt hyperbolical figures. The Athe-
nians, a polifhed and acute people, formed a llyle accurate,

clear, and neat. The Afiatics, gay and loofe in their man-
ners, affected a florid and diffufe ftyle. The like fort of cha-

radteriltical differences are commonly remarked in the ftyle of

the French, the Englifh, and the Spaniards.

Words being the copies of our ideas, there muft always be

a very intimate connection between the manner in which

every writer employs words, and his manner of thinking
;

and from the peculiarity of thought and expreffion which be-

longs to him, there is a certain character imprinted on his

ftyle, which may be denominated his manner. This cha-

racter refults from the whole tenor of his language, and com-
prehends the choice which he makes of tingle words, his

management of thefe in fentences, the degree of his pre-

cifion, and his embellifhment by means of mufical cadence,

figures, and other arts of fpeech. Although different fub-

jects require to be treated of in different forts of ftyle ; fo

that the ftyle of orations, for inftance, (hould be different

from that of treatifes of philofophy ; and different parts of

the fame compofition require a variation in the llyle and

manner
;

yet, amid this variety, we Hill expect to find,

in the compolitions of any one man, fome degree of uni-

formity or confiltency with himfelf in manner ; or fome
predominant character imprefled on all his writings, which
fhall be fuited to, and flicw moft, his particular genius and

turn of mind. The orations of Livy and of Tacitus differ

much in flyle from the reft of their hillory ; and yet in

Livy's orations, and in thofe of Tacitus, we are able to trace

one diflinguilhing manner of each hiftorian ; the magnificent

fulnefs of the one, and the fententious concifenefs of the

other. In general, characters of ftyle were particularly re-

garded by the ancient critics : accordingly, Dionyfius of

Halicarnaflus diltributed them into three kinds, which he

calls the aujlerc, the florid, and the middle. By the aultere,

he means a llyle diltinguifhed for Itrength and firmnefs,

with a neglect of fmoothnefs and ornament ; for examples

of which he gives Pindar and jEfchylus among the poets,

a;d Thucydides among the prole writers. By the florid, he

means a ftyle ornamented, flowing, tweet, depending more
upon numbers and grace than itrength ; and as initances,

he
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he mentions Hefiod, Sappho; Anacreon, Euripides, and

principally Ifocrates. The middle kind is the jnll mean be-

tween thefe, comprehending the beauties oi both ; in which

clafs he places Homer and Sophocles among the poets, and

in profe, Herodotus, Demolthenes, Plato, and even Arif-

totle, thus unaccountably extending his clals fo as to com-

prehend under one article, as to ftyle, Plato and Ariltotle.

Cicero and Quinftilian make a three-fold divifi >n of ltyle,

though with refpeCt to different qualities of it, in which they

are followed by molt of the modern writers on rhetoric : the

Jimplex, tenuc or fubtile ; the grave or -vehement ; and the

medium, or temperatum genus dicendi : or, in other words, the

low or plain, the lofty or fublime, and the middle, temperate,

or equable. See Styi.i:, in Grammar, iupra.

The feveral characters are diftinguifhed from one another,

both by the thoughts ; nd by the language.

The low, orJimple ftyle, pertains to fubjefts that arc cither

common things, or to Inch as mould be treated in a plain

and familiar way ; and, therefore, piain thoughts are moil

fuitable to it, and diftinguiih it from the other characters

of ityle. By plain thoughts are meant fuch as are fimple

and obvious, and feem t ) n!e naturally from the fub|ect,

when duly conlidered t fo that any one, upon fir Lt hearing

them, would be apt to imagifie they mult have occurred to

himfelf.

Cicero's account of the fight between Milo and Clodius,

in which Clodius was killed, is a remarkable inllance of

natural plainnefs and fimplicity. Pro Mil. c. 10.

There are two properties of plain thoughts, one of which

ought conftantly to attend them in common with all thoughts,

and the other is often neceffary to animate and enliven this

character. The firll of thefe is jultnefs and propriety, which

is what reafon dictates in all cafes ; and the other property,

which mould often accompany plain and fimple thoughts,

is, that they be gay and fprightly ; becaiife the fewer

ornaments this ltyle admits of, the greater fpirit and viva-

city are requifite to prevent its being dry and jejune

;

care, however, fhould be taken, lelt, while fancy is too

much indulged, thejuftnefs of the thoughts mould be over-

looked.

As to the language proper for the low ftyle, it may be

obferved, in general, that the drefs ought to be agreeable to

the thoughts, plain, fimple, and unaffefrted : elegance, or a

proper choice of words and exprefiions, including both pu-

rity and perfpieuity, fhould be an object of primary attention.

Epithets fhould be ufed fparingly, becaufe they enlarge the

images of things, and contribute very much to heighten the

ftyle. The compofition in this kind of ftyle does not re-

quire the greateft accuracy and exaCtnefs. A feeming negli-

gence, as it appears more natural, is fometimes a beauty.

Short fentences, or thofe of a moderate length, are belt

fuited to this character. Such a harmony of numbers, pro-

portion of the feveral parts, and ltudied cadence, as are evi-

dently the effects of art, fhould be avoided : and yet it is ne-

ceffary to obferve fome proportions in the members, fo that

neither the ears be too much defrauded, nor the fenfe ob-

fcured. As to order, the plained and cleareft difpofition,

both of the words and members of fentences, and what is

moft agreeable to the natural conftruftion, belt fuits with this

character, of which perfpieuity is one of the principal beau-
ties : and a proper connection likewife of fentences, with a

regular order in the dependence of things one upon ano-
ther, very much contributes to this end. As to dignity of
language, we may obferve that tropes fhould be ufed cau T

tioufly. Verbal figures, which ferve chiefly to enliven an
expreffion, and give an agreeable turn, are often not impro-

per for this character : nor the figures of fentences wholly
to be excluded, efpecially fuch iefly uf d in reafonin?
or demonftration. But thofe which are more peculiarly

adapted to touch the paffions, or paint things in the ftrong-

ell colours, are the more proper ornaments of the higher
ftyles.

Upon the whole, pure nature, without any colouring or
appearance of art, is the diffngiiifhing mark of the low
ftyle ; the defign of which is to make things plain and intelli-

gible, and let them in an eafv light. And, therefore, the
proper fubjedls of it are epHtl s dialogues, philofophical

diflertations, or any other ditcourfes that ought to be treated

in a plain and familiar manner, without much ornament, or

addrefs to the paffions. A freedom and eafe both of thought
and expreffion, attended with an agreeable humour and plea-

fantry, are its peculiar beauties that eng ge u : and as the

plain ftyle admits of fewer ornaments than theJlorid, and has

little more to recommend it than its own native beauty and
fimplicity, the greater is the art neceffary to render it agree-

able and entertaining.

Middle, or equable ftyle, pertains to fubjeCls that are of
weight and importance, and which, therefore, require both
a gravity and accuracy of expreffion ; and the diltinguifhing

marks of this ftyle are fine thoughts. A fine thought, as

diftinguifhed from plain thoughts on the one hand, and lofty

thoughts on the other, may deferve that character from fome
or other of the following properties, viz. i. Gravity and
dignity, an inltance of which occurs in Cicero's fpeech to

Caefar (Pro Marcell. c. 8.) when he fays, " It has often

been told me, that you have frequently faid, you have lived

long enough for yourfelf. I believe it, if you ever lived, or

was born for yourfelf only."

2. Beauty and elegance : this property is exemplified in

the fine compliment which Pliny pays to the emperor
Trajan, when he fays, " It has happened to you alone, that

you was father of your country, before you was made fo."

Paneg. c. 21.

3. Delicacy. A delicate thought is that which is not
wholly difcovered at once, but by degrees opening and un-
folding itfelf to the mind, difclofes more than was at firll

perceived. To this property Ouinclilian (Inft. Orat.

lib. viii. c. 2.) feems to refer, when he fays, thofe things

are grateful to the hearers, which, when they apprehend,

they are delighted with their own fagacity ; and pleale them-
felves as though they had not heard, but difcovered them.

Of this kind is that of Pliny (Paneg. c. 22.) fpeaking of

Trajan's entry into Rome : " Some declared upon feeing

you, they had lived long enough ; others, that now they

were more delirous to live."

4. Novelty, which is applicable not only to things abfo-

lutely new, but to the fame thought fet in a different light,

or applied to a different occafion. Thus Cicero (De Orat.

lib. iii. c. 1.) fays of Craffus : " Crailus always excelled

every other perfon, but that day he excelled himfelf:" and

alfo of Casfar (Pro Marcell. c. 4. ), " You had before con-

quered all other conquerors by your equity and clemency,

but to day you have conquered yourfelf
;
you feem to have

vanquifhed even viftory herfelf, therefore you alone are truly

invincible."

As to the language proper to the middle ftyle, it may be

obferved in general, that as the proper fubjeCts of it are

things of weight and importance, though not of that ex-

alted nature as wholly to captivate the mind, and divert it

from attending to the diction ; fo all the ornaments of

fpeech and beauties of eloquence have place here. Ele-

gance, confifting in the choice of fingle words, of thofe that
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are mod full and expreifive, and of proper epithet3, and the

moll accurate compofition in all the parts of it, have place

here. Periods the moll beautitul and harmonious, and of a

due length, and wrought up with the mod exaft order, juft

cadency, eafy and fmooth connexion of the words, and

Bowing numbers, are the genuine ornaments, which greatly

contribute to form this character. But the principal dif-

tinction of llyle arifes from tropes and figures. By thefe it

is chiefly animated, and railed to its different degrees or

characters, as it receives a lefs or greater number of them ;

and thole either more miid, or more itrong and powerful.

As to tropes, thofe which afford the moll lively and pleafing

ideas, elpecially metaphors, fuit the middle character. Vir-

gil's Eclogues are written in the low Ityle, agreeably to

the language of lhepherds ; and his Georgics in the middle

ilyle, fuited to the nature of the fubjeft, and the greateft

men in Rome, amufing themfelves in rural affairs, who
were the perfons for whom they were defigned. Ac-
cordingly, in the former (Eclog. v. ver. 37.) the following

verfe occurs

:

" Infelix lolium et fteriles nafcuntur avense :"

In Englifh :

" Wild oats and darnel grow inltead of corn."

In the latter (Georg. lib. i. ver. 154.) the fame fentiment

is thus expreffed :

" Infelix lolium et fteriles dominantur avense :"

In Englilh :

" Where corn is fown, darnel and oats command."

Upon which fome critics have remarked, that where the

fame fenfe is intended, inllead of the proper word nafcuntur,

grow, the author fubftitutcs a metaphor, dominantur, com-

mand.

Figures, both of words and fentences, alfo belong to this

ftyle ; which admits of the fined defcription, moll lively

images, and brighted figures, that ferve either for delight,

or to influence the paffions, without tranfport or extacy,

which is the property of the fublimc. The mod confider-

able embellifhments, that form the middle or Jlorid llyle, are

defcription?, the profopopeia, fimilitudes and comparifons,

and the antithefis. Thefe, and fuch like florid figures, are

fometimes found in hiftorians, but more frequently in ora-

tor* ; and indeed thi= middle character, in the whole of it, is

bed accommodated to the fubjefts of hiltory and oratory.

Cicero has excellently defcribed this dyle in the following

paffage : " Eft ftylus quidam interjeetus, intermedius, et

quafi temperatus ; nee acumine inferioris nee fulmine utens

fuperioris, vicinus amborum, in neutro excllens, utriufque

particep6." The farre author calls it the jlorid and polijhed

llyle ; as in this all the graces and beauties of language are

principally to be ufed.

Sublime ftyle is that which is the mod noble, as well as

the moll difficult part of the province of an orator : and, in-

deed, the nobled genius and greated art are both requifite

to form this character ; becaufe the jwlleft propriety, joined
with the greatcft ftrength and highe ft elevation of thought,
is required to complete the true fublimc. Lofty and grand
fentiments are the bafis of this character of ftyle ; and,
therefore, Longinus advifes thofe who afpire at this excel-

lence, to accultom themfelve*. to think upon the nobleft

fubjects. Lofty thoughts are principally thofe which relate

either to divine objects, or to power, wifdom, courage,
beneficence, and fuch other things as are of the higheft
efteem among mankind. Of the former fort is Cicero's de-

Vol. XXXIV.

claration to Cxfar, in his interceflion for Ligarius, when he

fays, " Men in nothing approach nearer to Deity, than in

giving life to men :" and an inltance of the latter fort occurs

on the fame occafion, when he fays, " Your fortune has

given you .nothing greater than a power, nor your nature

than a will to fave many." Of the fame kind is the reply

of Porus the Indian king, when, after his defeat by Alex-

ander, being brought before him, and afked how he expc&ed

to be treated, he anfwered, " Like a king:" or that of

Casfar chiding the pilot, who was afraid to let out with him

in a ftorm, " Quid times ? Csfarem vehis." It is proper

to remark, that the truefublime is confident with the greateft

plainnefs and limplicity of expreffion : and, generally fpeak-

ing, the more plain and natural the images appear, the more

they furprife us. Of this kind is the expreffion of Caefar,

upon his viftory over Pharnaces, " I came, I faw, I con-

quered." But there cannot be a greater or more beautiful

example of this, than what Longinus has taken notice of

from Mofes: "The legiflator of the Jews," fays he,

(left. 9.) " no ordinary perfon, having a juft notion of the

power and majefty of the Deity, has expreffed it in the be-

ginning of his laws in the following words : And God faid :

What ? Let there be light, and there was light. Let the

earth be made, and it was made." The image of a thing is

fometimes much heightened, when it is expreffed in fo un-

determined a manner, as to leave the mind in fufpence what

bounds to fix to the thought. An inftance of this kind

occurs in Milton's defcription of the fall of Satan. Parad.

Loft, book ii.

" And to this hour

Down had been falling."

As to the language proper for the fublime ftyle, elegance,

compofition, and dignity, which comprehend all the pro.

perties of ftyle, are to be particularly regarded. With
refpeft to elegance, thofe words and expreffions chiefly con-

tribute to form the fublime, which are moft fonorous, and

have the greateft fplendour, force, and dignity ; and they

are principally long words, which are preferable to ihort

ones, and efpecially monofyllables ; compound words rather

than fimple ones; and alfo epithets, the ufe of which con-

tributes in a particular manner to this chara&er. The force

of compofition is fo great, as Longinus obferves (feft. 39. ),

that fometimes it creates a kind of fublime, where the

thoughts themfelves are but mean, and gives a certain ap-

pearance of grandeur to that whieh otherwife would feem

but common. Sublimity arifea from the feveral parts of a

period fo connected, as to give force as well as beauty to the

whole. The periods, therefore, in this character of ftyle,

fhould be of a proper length ; neither too fhort, fo as to

lofe their juft weight and grandeur ; nor too prolix, fo as to

lofe their force, by becoming heavy and unwieldy. And
more efpecially, nothing fhould be admitted that is fuper-

fluous, which very much enervates the force of a fentence.

Befides, the order and difpofition of the feveral words and

members of a fentence fhould be regarded ; as the different

placing of one or two words will fometimes wholly deftroy

the grandeur of a fentence, and make it extremely flat.

Another thing to be attended to in compofition, is the con-

nection of words, with regard to the found ; that the pro-

nunciation, in paffing from one to another, may be molt

agreeable to the ear, and bell fuited to the nature of the

fubjeft. Soft and languid founds are very unfuitahle to this

charader : and, in this refpect, therefore, our tongue, by

its multitude of confonants, is more fuited for fublime dif-

courfes than fome other modern languages, which abound

with vowels. The dignity of ftyle depends on the proper

2 F uff
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ufe of tropes and figures, which, when they are lively and

(trong, give a force and energy to a difcourfe, on which its

fublimity depends. Metaphors are peculiarly fuited to raife

and animate the Kyle : and as to figures, whether verbal, or

thofe which conlilt in the fenfe, the nature of this character

will eafily direct to fueli as are moft proper. The chief figures

that feem belt fuited for this purpofe are defcription, enu-

meration, fimilitude, antithefis, and apoftrophe. The fub-

1'tmc Ityle is proper for laudatory difcourfes or panegyric ;

but the fublimity (hould appear rather from the elevation of

the thought, attended with a fimplicky of exprefiion, than

from the ornaments and drefs of the language. Though,
upon the whole, grandeur and majefty of exprefiion conlti-

tute the proper marks of this character, with relation to the

language, as beauty and fplendour are of the middle ftyle.

Ward's Orat. vol. ii. feet. 35—39.

Of the five fources of the fublime afiigned by Longinus,

viz. boldnefs or grandeur in the thoughts, the pathetic, the

proper application of figures, the ufe of tropes and beautiful

exprefiions, and a mufical ftrufture and arrangement of

words: the two firll are only allowed by a late excellent

"writer to have any rel .tion to the fublime ; the other three

ha-ing no more relation to the fublime than to other kinds

of good writing
; perhaps lefs to this than to any other

fpecies whatever, becaufe it requires lefs the affiltance of

ornament. The foundation, he obferves, of the fublime in

compofition, mult be always laid in the nature of the object

defcribed, which (hould be fuch, as if exhibited to us in

reality, would raife ideas of that elevating, awful, and mag-
nificent kind, which we call fublime. And, befides, ft mult

be fet before us in fuch a light as is moft proper to give us a

clear and full impreffion of it : it mult be defcribed with

ftrength, with concifenefs, and fimplicity. As for what is

called the fublime Ityle, it is, fays this writer, for the molt

part, a very bad one ; and has no relation whatever to the

real fublime. Perfons are apt to imagine, that magnificent

words, accumulated epithets, and a certain fwelling kind of

exprefiion, by riling above what is ufual or vulgar, contri-

butes to, or even forms the fublime. Nothing, he fays,

can be more falfe. In general, in all good writing, the

fublime lies in the thought, not in the words ; and when
the thought is truly noble, it will, for the moft part, clothe

itfelf in a native dignity of language. The fublime, indeed,

rejects mean, low, or trivial exprefiions ; but it is equally

an enemy to fuch as are turgid. The main fecret of being

fublime, is to fay great things in few and plain words : and
it will be found to hold, without exception, that the molt
fublime authors are the fimpleit in their ftyle.

The faults oppofite to the fublime are chiefly two : the

frigid and the bombafl. The frigid confifts in degrading an

object, or fentiment, which is fublime in itfelf, by our mean
conception of it ; or by our weak, low, and childifh de-

fcription of it. The bombafl lies in forcing an ordinary or
trivial object out of its rank, and endeavouring to raife it

into the iublime; or in attempting to exalt a fublime object

beyond all natural and reafonable bounds. This is alfo

called fujl'mn or rant. Shakfpeare is not unexceptionable
in this refpect. Dryden and Lee in their tragedies abound
with it. Blair's Lectures on Rhetoric, vol. i. left. 4.

Dr. Campbell, in his Philofophy of Rhetoric, vol. ii.

p. 4. oblerves, that, befides purity, which is a quality en-
tirely grammatical, the five fimple and original qualities of
ftyle, conlidered as an object to the understanding, the ima-
gination, the pafiions, and the ear, are perfpicuity, vivacity,

depending on the choice of words, their number, and their

arrangement, elegance, which conititutes dignity of manner,
animation, and mufic.

All the qualities of a good ftyle, fays Dr. Blair, may be
ranged under the two heads of perfpicuity and ornament.
For all that can be required of language is, to convey our
ideas clearly to the minds of others, a:.d, at the lame time,
in fuch a drefs, as by pleafing and interefting them, (hall

molt effectually (trengthen the impreflions we endeavour to
make.

Perfpicuity, confidcred with relpect to words or phrafes,
requires, according to this writer, thefe three qualities,

purity, propriety, and precifion. The former is the ufe of
fuch words, and fuch eonilructions, as belong to the idiom
of the language which we fpeak ; in oppofition to won! or
phrafes that are imported from other languages, or that ai\

obfolete, or new coined, or ufed without proper authority.

Propriety is the feleition of fuch words in the language, as

the belt and moft eltablifhed ufage has appropriated to thofe

ideas which we intend to exprefs by them. And as the
words which a man ufes to exprefs his ideas, may be faulty

in three refpects ; not exprefiing the idea which the author
intends, but fome other which refembles it ; or exprefiing

that idea incompletely ; or, again, exprefiieg it, together
with fomething more than he intends : precilion is oppofed
to all thefe three faults, but chiefly to the lalt. The proper
oppofite to precifion is a loofe ftyle.

In the conltruction of fentences, according to this writer,

the moft eilential properties are clearnefs and precifion,

unity, ftrength, and harmony. The firft is oppofed to
ambiguity in the arrangement of words in a fentence ; and
is to be attained by observing exactly the rules of grammar,
as far as thefe can guide us, and by placing the words or
members moft nearly related as near to each other as pofiible,

fo as to make their mutual relation clearly appear; parti-

cularly, that adverbs may always be made to adhere clofely

to the words which they were intended to qualify ; that,

where a circumftance is thrown in, it may be determined bv
its place to one or other member of it ; and that every rela-

tive word which is ufed may inltantly prefent its antecedent

to the mind of the reader without the lead obfeurity. In
order to preferve the unity of a fentence, the fcene, during
the courfe of the fentence, (hould be changed as little 33

pofiible ; things, which have fo little connection, that they

could admit of being divided into two or three fentences,

(hould never be crowded into one fentence ; all parenthefes

in the middle of fentences (hould be avoided, and the fen-

tence (hould be always brought to a full and perfect clofe.

The (trength of a fentence is fuch a difpofition of the feveral

words and members, as (hall bring out the fenfe to the beft

advantage ; as (hall render the impreflion, which the period

is defigned to make, moft full and complete, and give every

word and every member its due weight and force. For this

purpofe, care (hould be taken to prune the fentence of all

redundant words and members ; particular attention (hould

be had to the ule of copulatives, relatives, and all the par-

ticles employed in tranfition and connection ; the capital

word or words (hould be difpofed of in that place of the

fentence, where they will make the fulled impreflion ; the

members of fentences ought to go on rifing and growing in

their importance above one another, fo as to form a climax
;

the conclufion (hould feldom confiit of an adverb, prepoft-

tion, or any inconliderable word ; and in the members of a

fentence, where two things are compared or contrafted to

one another, where either a refemblance or an oppofition is

intended to be exprefied, fome refemblance in the language

and conftruction (hould be preferved.

In the harmony of periods, we may confider agreeable

found, or modulation in general, without any particular ex-

prefiion, and the found fo ordered, as to become expreffive of
the
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tbc fenfe. The iirll depends on the clioice ol words, and

the arrangement of them, with rclpccl to winch no writer

equal* Cicero, who waa tond, perhaps to an excels, of the

plena ac numeroja oratio.

There are two things on which the mufic of a fentence

chiefly depends, v.~. the proper diltribution of the feveral

members of it, and the clofe or cadence of the whole,

which Ihould be fo contrived, that the found (hould be

made to grow to the latl ; the longell members of the

period, and the fulk It and molt fonorous words, being re-

ferved for the cooclufion. This rule, however, ought to

be obferved with reltriction ; for all unmeaning words, in-

troduced merely to round the period, or fill up the melody,

camblemrnta nurnrrorum, as Cicero calls them, are great ble-

milhes in writing. Of found adapted to the fenfe there are

two degrees, via. the current of found, adapted to the

tenor of a difcourfe, and a particular refemblance effefted

between fome object and the founds that arc employed in de-

fci ibinjj it.

The fecond quality of ltyle is ornament, which arifes partly

from a graceful, Itrong, or melodious conllructionof words,

and partly alfo from figurative language, which is prompted
either by the imagination or the paffions. Figures con-

tribute to the beauty and grace of ftyle, by enriching

the language, and rendering it more copious ; by bellow-

ing dignitv upon ltyle ; by giving us the pleafure of enjoy-

ing two objects prefented together to our view without con-

fulion ; the principal idea, which is the fubjedl of the dif-

courfe, along with its accelfory, which gives it the figurative

drefs ; and by giving us frequently a much clearer and more
ftriking view of the principal object, than we could have if

it were expreffed in fimple terms, and divefted of its accef-

fory idea. See Figure, Trope, Metaphor, &c.
With refpedt to the ufe of figures, Dr. Blair obferves,

that neither all the beauties, nor even the chief beauties of

compolition, depend upon tropes and figures ; that, in order

to their being beautiful, they mult always arife naturally from
the fubjeft ; that they muft not be employed too frequently

;

and that, without a genius for figurative language, none
fhould attempt it.

This writer confiders the various kinds of ftyle ; the firft

and molt obvious diltinttion is that which arifes from an au-

thor's fpreading out his thoughts more or lefs ; and which
forms what are called the diffufe and the concife Ityles.

Each of thefe has its advantages, and each becomes faulty

when carried to the extreme. Difcourfes that are to be
fpoken, require a more copious ftyle than books that are to

be read. Of concifenefs, the two moil remarkable examples
are Tacitus and Montefquieu in l'Efprit de Loix. Of a beau-

tiful and magnificent diffufenefs, Cicero is the mod illuf-

trious inltance ; Addifon alfo and fir William Temple be-

long to this clafs.

The nervous and the feeble are generally held to be charac-

ters of ltyle, of the fame import with the concife and dif-

fufe. They often coincide, infomuch that diffufe writers

have generally fome degree of feeblenefs, and nervous
writers will generally be inclined to a concife expreflion.

However, thee arc inllances of writers who, in the midfl

of a full and ample ftyle, have maintained a great degree of
ftrength. Livy is an example ; and in the Englifh language
Dr. Barrow. One of the molt complete moaels of a
nervous ltyle is Demollhene6, in his Orations.

The reftoration of king Charles II. feems to be the era of
the formation of our prefent ltyle in Great Britain. Lord
Clarendon began, fir William Temple polifhed the language
Hill more, and the author who formed it more than any one

into its prefent Hate, is Dryden. Since his time, confider-

able attention has been paid to purity and elegance of ltyle ;

but it is elegance rather than Itrength, that forms the diltin-

guilhing quality of moll of the good Englifh writers.

Style, with regard to the degree of ornament employed
to beautify it, feems to rife in the following gradation, vis.

a dry, plain, neat, elegant, and flowery manner. The dry
manner excludes ornament of every kind ; and content with
being underllood, it has not the lealt aim to pleafe either the

fancy or the ear. Arillotle is a complete example of a dry
ltyle. A plain ltyle rifes one degree above a dry one. A
writer of this character gives us his meaning in good lan-

guage, diltincl and pure, but fecks no farther ornament

;

either becaufe he thinks it unneceflary to the fubjeft ; or
becaufe his genius does not lead him to delight in it, or be-
caufe it leads him to defpife it. Dean Swift is placed at the

head of thofe that have employed the plain ftyle ; and
among our philofophical writers, Mr. Locke comes under
this clafs. The neat ftyle makes ufe of ornament, but that

not of the highcll or moll 1'parkliug kind. The attention

of a writer of this character is fhewn in the choice of his

words, and in a graceful collocation of them, rather than in

any high efforts of imagination or eloquence. A familiar

letter, or a law paper on the driell fubjedt, may be written

with neatnefs ; and a fermon, or a philofophical treatife, in

a neat ftyle, will be read with pleafure. An elegant ltyle

exprefles a higher degree of ornament than a neat one ; and
is, indeed, the term ufually applied to ftyle, when poffeffing

all the virtues of ornament, without any of its exceffes or
defefts. To this clafs we may refer Addifon, Dryden,
Pope, Temple, Bolingbroke, Atterbury, and a few more.
When the ornaments applied to ftyle are too rich and

gaudy in proportion to the fubjeft ; when they return upon
us too fait, and flrike us either with a dazzling luftre, or
a falfe brilliancy ; this forms what is called a Jlorid ltyle :

a term commonly ufed to fignify the excefs of ornament,-

It is not only pardonable, but even a promifing fymptom in

young people, that their ltyle fhould incline to the florid

and luxuriant, but it is not entitled to the fame indulgence
from writers of maturer years. Without a foundation of
good fenfe and folid thought, the moll florid ltyle is but a
childifh impolition on the public.

Among the characters of ltyle we may reckon that of

fimplicity, or a natural ltyle, as diltinguilhed from affecta-

tion. Simplicity, with refpe£l to ltyle, ftand6 oppofed to

too much ornament or pomp of language, and in this fenfe

thefimple ftyle coincides with the plain or neat ltyle. Sim-
plicity, as it regards ltyle, may alio denote the eafy and na-

tural manner in which our language exprefles our thoughts,

and Hands oppofed to affectation or ornament, or appearance
of labour about our ftyle j and this is a diilinguilhing excel-

lence in writing. Of this fimplicity, Homer, Hefiod, Ana-
creon, Theocritus, Herodotus, and Xenophon, among the

Greeks ; Terence, Lucretius, Phaedrus, and Caefar, among
the Romans ; and Tillotfon, fir William Temple, and
Addifon, among Englifh writers, are diftinguilhed models.

Dr. Blair mentions another character of ltyle, which he

diftinguilhes by the name of the "vehement ; which always

implies ftrength, and is not by any means inconfillent with

fimplicity ; but in its predominant character is diltinguilhable

from either the ftrong or the fimple manner. It has a pecu-

liar ardour ; it is a glowing llyle ; the language of a man
whole imagination and paffions are heated, and llrongly

affedled by what he writes ; who is therefore negligent of

leffer graces, but pours himfelf forth with the rapidity and

fulnefs of a torrent. This belongs to the higher kinds of

3 F i oratory j
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oratory ; and, indeed, is rather expected from a man who is

fpeaking, than from one who is writing in his clofet. The
orations of Demofthenes furnifh a full and perfeft example

of this fpecies of ftyle. Among Englifh writers, lord Bo-

lingbroke has molt of this character, though mixed indeed

with feveral defefts. Blair's Leftures on Rhetoric, &c.

vol. i. paffim.

As to the choice of ftyle, in the general, the nature of

the lubjeft is to determine it. Such ftyle, fays Cicero, is

to be chofen, as expreflea great things magnificently, middle

things moderately, and low things fubtilely, or acutely :

but more particularly, as thefe are three branches of the

duty of an orator, to teach, to delight, and to move ; the

fimple ftyle is ufed to teach, the middle to delight, and the

fublime to move.

Again, the fimple or low ftyle is fit for comedy ; the

fublime for tragedy ; and the middle for hiltory. Caefar, it

is true, rather ufed the fimple than the intermediate ftyle,

but then he wrote commentaries, not a hiltory, as is obferved

by Tully.

Again, the fimple ftyle is fit for bucolics and eclogues ;

the intermediate ftyle for georgics ; and the fublime for epics

:

which triple difference we eafily difcover in Virgil, though
he fometimes mixes them all in the -#£neid itfelf, ufing the

fimple ftyle in the fifth book, where he defcribes games, and

the intermediate in the beginning of the poem. Care is ftill

to be taken, that the ftyle be not flat and dull, on pretence of

being fimple.

M. Boileau obferves, that in all languages, a mean
thought, expreffed in noble terms, is better liked than the

nobleft thought expreffed in mean terms : the reafon he gives

is, that every body cannot judge of the force and jultnefsof

a thought : but fcarcely any but perceives the meannefs of

words. The latter we find by our fenfes, the former only

by our reafon.

It is neither eafy nor neceffary, fays Dr. Blair, to deter-

mine what is precifely the beft ftyle. Some general qualities,

indeed, there are of fuch importance, as fhould always, in

every kind of compofition, be kept in view ; and fome de-

fects we fhould always ftudy to avoid. An oftentatious, a

feeble, a harfh, and an obfeure ftyle, for inftance, are

always faults ; and perfpicuity, ftrength, neatnefs, and fim-

plicity, are beauties always to be aimed at. But as to the

mixture of all, or the degree of predominancy of any one
of thefe good qualities, for forming one peculiar diftinguifli-

ing manner, no precife rules can be given ; nor is it eafy to

point out any one model as abfolutely perfeft. Dr. Blair

propofes the following directions concerning the proper me-
thod of attaining a good ftyle in general : leaving the parti-

cular character of that ftyle to be either formed by the fub-

jeft on which we write, or prompted by the bent of genius.

For this purpofe, we mould ftudy clear ideas on the fubjeft

concerning which we are to write or fpeak ; the frequent

practice of compofing with attention and care isindifpenfibly

neceffary : we ought to render ourfelves well acquainted with
the ftyle of the beit authors, and yet, at the fame time, be
cautious in avoiding a fervile imitation of any one author
whatever : we fhould always ftudy to adapt our ftyle to the

fubjeft, and alfo to the capacity of our hearers, if we are to

fpeak in public : and it mould be remembered, that atten-

tion to ftyle ought not to engrofs us fo much, as to detract
from a higher degree of attention to the thoughts. " Cu-
ram verborum," fays the great Roman critic, " rerum volo
effe folfcitudinem." Left, on Rhet. left. xix.

The chief faults in ftyle are, its being tumid andfivollcn, or
rt/Jand puerile, orflif, or loofe, or dry and jejune.

Style, a Tumid, is that immoderately fluffed with big
words and fentences ; fuch are thofe verfes of the emperor
Nero, ridiculed by Perfius :

" Torva mimalloneis implerunt cornua bombis,

lit raptum vitulo caput ablatura fuperbo

Baflaris, et lyncem moenas flexura corymbis, &c."

Style, Frigid or Puerile, is that which affefts certain

trifling ornaments, infipid jefts, remote and ftrained allu-

fions, redundant defcriptions, &c. Such, e. gr. as a Cen-
taur's riding himfelf; more golden than gold, &c. Of this

vice, that paffage of Virgil feems guilty.

" Num capti potuere capi ? Num incenfa cremavit

Troja viros ?"

In the puerile ftyle, the writer runs on in a fpecious ver-

bofity, amufing his reader with fynonimous terms and iden-

tical propofitions, well-turn :d periods, and high-founding

words ; but, at the fame time, ufinp thofe words fo indif-

ferently, that the latter can either affix no meaning to them
at all, or may almoft affix any meaning to them he pleafea.

See Sublime Style, fupra.

Style, Loofe, is that which, wanting articles, numbers, &c.
fluftuates here and there, not connected or joined together :

or, a loofe ftyle, in oppofition to precifion, generally arifes

from a fuperfluity of words ; and the great fource of it is

the injudicious ufe of fynonimous words. This is a fault

fo frequent, efpecially in young writers, that it is needlefs

to give inftances of it.

Style, Dry or Jejune, is that which is deftitute of orna-

ment, fpirit, &c.
The ancients made a notable diftinftion of ftyle, into

Laconic and jifiatic.

Style, Afwtic, is that which is very florid, diffufive, and
prolix ; or where abundance of words are ufed to exprefs a

little matter : thus called by the Greeks from the people of
Afia, who aftefted fuch redundancies, in oppofition to the

Style, Laconic, which is diltinguifhed by its exceeding

concifenefs, and by comprehending much matter under a few
words.

Such, e. gr. is that anfwer returned by the Lacedaemo-

nians, to a long epiftle of an enemy, threatening to deftroy

them with fire and fword : u,Ji, if; that is, do if you can :

or that returned by the fame people to king Philip, de-

manding fome extravagant thing of them, a, non, no. Or
that of Cleomenes, the Spartan general, to the ambaffador

of Samos ;
" As to what you have faid, the firft part I do

not remember ; the middle I do not underftand ; the laft I

do not approve." Or that epiftle of Archidamus to the

Elei, who were preparing war againft him. Archidamus
to the Eleans : " It is good to be quiet." Or that of Ciefar

to the Roman fenate, after his conquering Pharnaces, king

of Pontus : " Veni, vidi, vici ; I came, I faw, I conquered."

Style of Dialogues. See Dialogue, and Loiv Style,

fupra.

Style, Epiflolary. See Epistolary.
Style, Hiflorical, is of a middle nature between that of

a poet and an orator, differing from both not only in the

ornamental parts, but likewife in the common idioms and

forms of exprefllons. As hiftory is a narrative of fuch fafts

as are fit to be tranfmitted to pofterity, for the ufe of man-
kind, and th« better conduct of human life, the firft law in

writing it is, as Cicero obferves (De Orat. lib. ii. c. 15.), not

to dare to fay any thing that is falfe ; and the next, not to be

afraid to fpeak the truth : that on the one hand there be no

fufpicion of affection, nor of prejudice on the other. The
fuper-
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fuperftru&urt of thefe foundations confifts partly in things,

and partly in the ftyle or language. The former requil

order of times, and defcription of places : and becaule in

gnat and memorable events, we are defirous to know tirll

their caufes, then the actions themfelves, and lallly their

confequenccs ; the hiftonan fhould take novice of the fprings

or motives that occafioned them ; and in mentioning the

facts themfelves, mould not only plate what was do

faid, but likewife in what manner; and in treating i

their conlequences, (hew if they were the effects of chance,

wifdom, or imprudence. Nor fhould he only write the ac-

tions of great and eminent perfois, but likewife defcnbe

their characters. As to the Ityle, he fays, ( De Clar. Orat.

c. 75.) that nothing is more agreeable in hiftory than brevity

of expreflion, joined with purit) and perfpicuity And he

add', in the place above citid, that it ought to be fluent,

fmooth, and even free from that harfhnefs and poignancy,

which are ufual at the bar.

Dionyfius (Epift. ad Cn. Pomp.) makes decency a prin-

cipal virtue in an htflorian ; which he explains by faying,

that he ought to preferve the characters of the perfons, and

the dignity of the actions of which he treats : and, therefore,

an hill.irical ftyle fhould be animated with a confiderable de-

gree of life and vigour.

Painting and imagery form no fmall part of the hifto-

rian's province, though his colours are not fo ftrong and

glittering a; thole of the poet or orator. He ought,

therefore, to be well acquainted with the manners of men,

and the nature of the pafiions, both of which he is often

obliged to defcribe : in the former of which Herodotus

excels, and Thucydides in the latter, as Dionyfius has ob-

ferved. From thefe feveral requifites, an hiltorical ftyle

feems, upon the whole, to agree bed with the middle

character.

As to compofition, which refpects the ftructure of fen-

tences and the feveral parts of them, Demetrius (De In-

terpret.) remarks, that an hiftorical period ought neither to

rife very high, nor fink very low, but to preferve a medium
;

1. e. thefe period* (hould neither be fo full and fonorous, a3

are frequent in oratory, nor yet fo fhort and flat, as in dia-

logue. This fimplicity, he fays, becomes the gravity and

credit of hiftory, and diftinguifh.es it from oratory on the

one hand, and dialogue on the other.

The periods bed fuitcd for hiftory arc thofe which, being

of a moderate length, will admit of a juft rife and cadency,

and may be pronounced with eafe. The harmony of periods

arifm^ from fuch a pofition of the words as renders the

found pleafant and agreeable, ought alfo to be regarded in

hiftory. And as to dignity, which refpecls the ufe cf

tropes and figures, Dionyfius fays, that hiftory (hould be

erabelbfhed with fuch figures as are neither vehement, nor

carry in them the appearance of art. This obfervation

coincides with that of Cicero (De Orat. lib. ii. c. 14.) in

comparing Xenophon and Callifthenes, two Greek hiftorians.

Hiftorical ftyle, however, admits of confiderable varieties

from the different nature and dignity of the fubjeft. The
lives of particular perfons do not require that ftrength and
majefty of exprefiiun, nor all thofe ornaments of language,

which fuit an hiflory of the Roman empire : and, accord-

ingly we find the ftyie of Nepos and Suetonius very different

from that of Livy : the former being fmooth and cafy,

fcarcely rifing above the low character, and the latter often

approaching near to the fublime. And other hiftorians have

obf rved a medium between thefe. Ward's Orat. vol. ii.

l«a 45.
Stye, Lapidary and Marotk. See the adje&ives.

Stvle of an Orator confifts of the low, middle, and fub-

lime chara&ers, as they are applied by him in the different

parts ot his province. The orator has three things in view,

viz. to prove what he allerts, to represent it in an agreeable
light, and to move the pafiions ; and each of thefe parts of
his province, requires a different Ityle. The low ftyle is moft
proper for proif a: d information : the middle ftyle is moft

1
ire a d entertainment ; becaufe it confifts of

fmooth ai d weil-tunitO periods, harmonious numbers, with
florid and bright figure :-. But the fublime ie neceffary, in

order to fway and influence the paflions. Here the ora-

tor calls in all the affillance both of nature and art : the
moft railed and lofty thoughts, clothed with the brighteft

and ftrohgeft colouring, entei into this character.

The introduction fcarcely rifes above the middle ftyle ; and
if it carry in it an air of pleafantry and good humour, it is

generally the more apt toema^p the attention.

The qualities of a good narration are clearnefs, brevity,

and probability. The lirlt arifes from the choice of proper
words, and fuch tropes as have been rendered moft familiar

by ufe ; brevity requires moderate periods, whofe parts are

but little tranfpofed : and a plain and fimple drefs, without
ornament or colouring, is belt fuited to reprefent things pro-

bable : all which are tiie properties of the low ftyle. In the

proportion there can be no room for ornament. In the cool
reafoning and debate of confirmation, the low ftyle is cer-

tainly the molt proper: but as the orator's method of rea-

foning often differs very much from that of the philofopher,

and he endeavours not only to convince the judgment, but
to affect the paffion6 in a great variety of ways ; his ftyle is

very different according to the nature and circumftances of
the caufe. The ftyle of confutation is much the fame with
that of co:,firma'ion.

In that part of the conclufion, called recapitulation, the
language ought to be forcible and ftrong, rather than florid,

becaufe brevity and concifenefs are neceffary qualities. But
in the other branch of the conclufion, which is an addrefs
to the paflions, all the fprings of eloquence, fays Quir.ctilian,

(Inft. Orat. lib. vi. cap. i.) are to be opened. Now we are
palt the rocks and (hallows, all the fails may be hoifted ; and
as the greateft part of the conclufion confifts in llluftration,

the molt pompous language and ftrongeft figures have place
here. Regard, however, mult be had in every part of a
difcourfe to the nature of the fubjeft, the time, place, and
perfons, and other circumftances, by all which the ftyle is

to be regulated. Ward's Orat. vol. ii. feet. 46. See Style,
fupra.

Style, St^o;, a kind of bodkin of gold, filver, brafs,

iron, or bone, pointed at one end, for cutting the letters,

and flat and broad at the other, for erafing any thing to be
altered ; with which the ancients wrote on plates of lead, or
on wax, &c. and which is ftill ufed to write on ivory leaves,

and paper prepared for that purpofe, &c.
This is the origin of all the other fignifications of the

fame word in Englifh. See a Diflertation on the Style of
the Ancients, in Phil. Tranf. N° 450. p. 157. or Eames's
and Martyn's Abr. vol. vii. part iv. p. 39.

Style, Stylus, in Surgcrv, denotes a long Iteel inftrument,

which dimiufhes to a point at one end, fo as to be of a coni-

cal form ; ferving either to expand and open, or to be thruft.

into any part.

The ftyle is frequently to be thruft in red-hot in can-

nulas, and to be pulled out again immediately : it is put in

and drawn out iucceffively, as often as is neceffary. Jn
order to do this, it is uleful to have two ftyles to be put
in alternately.

STYLEPHORUS, in Ichthyology, a genus of fifties of

the order Apodes. The generic character is as follows

:

The
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The eyes are pedunculated, Handing on a fhort, thick cy-

linder ; the fnout is lengthened, dire&ed upwards, retrac-

tile towards the head by means of a membrane ; the mouth

is without teeth ; it has three pair of gills beneath the

throat ; the pectoral tins are fmall ; dorfal as long as the

back ; the caudal (hort, with fpinous rays ; the body is very

long, and comprell'ed.

This very fingular genus, which confifts of a fingle fpe-

cies, was firft defcribed in the year 1788, from a fpecimen

at that time introduced into the Leverian mufeum, and

figured in the firft volume of the Linnsean Tranfattions

:

the engraving is copied by Dr. Shaw in his fourth volume.

The following is a deicription of the

Species.

Chordatus, or Silvery Stylephorus, with extremely long

caudal threads.

The head of this extraordinary animal bears a diltant

refemblance to that of the genus Syngnathus ; which fee. The
roitrum, or narrow part, which is terminated by the mouth,

is connefted to the back of the head by a flexible leathery

duplicature, which permits it to be either extended in fuch

a manner that the mouth points directly upwards, or to fall

back, fo as to be received into a fort of cafe formed by
the upper part of the head. The eyes are placed at the

top of the head : thefe are of a form very nearly ap-

proaching to thofe of the genus Cancer, except that the co-

lumns or parts on which each eye is placed are much broader

or thicker than in that genus ; they are alio placed clofe to-

gether, and the outward furface of the eye, when magni-

fied, does not fhew the leaft appearance of a reticulated ftruc-

ture. The colour of the eyes, as well as of the columns on

which they ftand, is a clear chefnut-brown, with a fort of

coppery glofs. Below the head, on each fide, is a confi-

derable compreffed femicircular fpace, the fore-part of

which is bounded by the covering of the gills, which cover-

ing feems to confift of a fingle membrane, of a moderately

ftrong nature. Beneath, on each fide, are three fmall pair

ot branchise. The body is extremely long, and compreffed

very much, and gradually diminifhes as it approaches to the

tail, which terminates in a firing or procefs of an enormous

length, and finifhes in a very fine point. This firing, or

caudal procefs, is llrengthened throughout its whole length,

or at leaft as far as the eye can trace it, by a fort of double

fibre or internal part. The peftoral fins are very fmall, and

fituated almoft immediately behind the cavity, on each fide

the thorax. The dorfal fin, which is thin and foft, runs from

the head to within about an inch and a half of the tail, when it

feems fuddenly to terminate ; perhaps, in the living animal, it

may proceed quite to the tail. From this point commences
a fmaller fin, which conftitutes part of the caudal one. The
caudal fin is turnifhed with five remarkable fpines, the roots

or originations of which may be traced to fome depth in the

thin part of the tail. The general colour of this fifh is a

rich filver, except on the flexible part belonging to the rof-

trum, which is of a deep brown : the fins and caudal procefs

are alio brown, but not fo deep as the part juft mentioned.

There is no appearance of fcales on this fifh. It was from the

fingular figure and fituation of the eyes, that it was named
the ftylephorus : the trivial name chordatus was taken from
the extraordinary thread-like procefs of the tail. It is a

native of the Weft Indian feas, and was taken between Cuba
and Martinico, near a fmall clufter of little iflands about
nine leagues from fhore, where it was obferved fwimming
near the furface. The whole length of this uncommon fi(h,

from the head to the extremity of the caudal procefs, is

about thirty-two inches, of which the procefs itfelf mea-

fures twenty-two. In Dr. Shaw's fourth volume is a very
good reprcfentation of it, and in the Linnxan Tranfafrtions

the engraving is of the natural fize of the fifh itfelf.

STYLES of Hunting. Sec Hunting.
STYLET, Stiletto, a fmall dangerous kind of po-

niard, which may be concealed in the hand ; chiefly ufed in

treacherous affafiinations.

The blade is ufually triangular, and fo flender, that the

wound it makes is almoft imperceptible. The ftiletto is

ftri£Uy prohibited in all well-dilciplined Hates.

STYLIDEiE, in Botany, a natural order, eftablifhed

by Mr. R. Brown, Prodr. Nov. Holl. v. 1.565, and named
from its principal genus. (See Stylidium.) Its characters

are the following.

Calyx luperior, in from two to fix deep divifions, either

two-lipped or regular, permanent. Corolla of one petal,

its limb in five or fix fegments, irregular, rarely equal, im-

bricated in the bud ; not quickly deciduous. Stamens two ;

their filaments combined longitudinally with the ityle, fo as

to form a column ; anthers two-lobed, occafionally fimple,

lying over the Itigma
;

pollen globofe, fimple, fometimes

angular. Germen of two cells, lometimes but incompletely

fo, from the fhortened partition, containing many feed?,

moftly crowned either with a lolitary gland in front, or with

two oppofite ones ; ftyle one ; ftigma either undivided or

cloven. Capfule of two valves and two cells, with a paral-

lel, occafionally incomplete, partition, which at length fe-

parates from the indexed margins of the valves. Seeds

attached to the axis of the partition, erect, fmall, fometimes

ftalked ; albumen of the fhape of the feed, flefhy, rather

oily ; embryo included, minute.

The plants are herbaceous, or fomewhat fhrubby, not

milky, with or without a lezfyflem ; their pubefcence, when
prefent, fimple, either headed with a gland, or acute.

Lea-vet fcattered, in fome inftances whorled, undivided ;

their edges naked or fringed ; crowded at the root in thofe

fpecies which have no ftem. Flowers either fpiked, race-

mofe, corymbofe, or folitary, terminal, rarely axillary, their

partial flower-ftalks generally with three bradeas. See
Fors>tera,Levenhookia, and Stylidium, the only known
genera of this order.

STYLIDIUM, was firft fo called by the writer of the

prefent article, who fent fpecimens under that name to La-
billardiere and Swartz, and the latter publifhed an account
of the genus in the Tranfaftions of the Natural Hiftory

Society of Berlin, v. 5. Labillardiere has alfo adopted it,

and our countryman Mr. Brown has greatly enlarged

the number of known fpecies in his Prodromus. Mean-
while this fame genus was publifhed in our Exotic Bo-
tany by the name of Ventenatia, now otherwife applied ;

fee that article. Stylidium therefore is eftablifhed, for the

curious New Holland genus before us ; and refers to the

little column, ri/Ai^iov, which fupports and combines both an-

thers and ftigma. Loureiro has indeed preoccupied this

very name, Fl. Cochincb. 221, in favour of fome rubiaceous

fhrub that happened to have a feven-cleft flower ; but there

is great probability of his genus not being a good one, and
we hope our Stylidium will remain undithirbed.—Sm. Introd.

to Bot. 353. Swartz Nov. Act. Soc. Nat. Scrtit. Berol.

v. 5. Willd. Sp. PI. v. 4. 146. Labill. Nov. Holl. v. 2.

63. Brown Prodr. Nov. Holl. v. 1. 566. Ait Hort.
Kew. v 5. 222. (Ventenatia; Sm. Exot. Bot. v. 2. 13.)

—Clafs and order, Gynandria Diandria. Nat. Ord. Cam-
panulacea, Linn. Jull. Stylidea, Brown.

Gen. Ch. Cal. Perianth fuperior, of one leaf, in two
deeply feparated lips, one divided, the other three-cleft, per-

manent. Cor. of one petal ; tube cylindrical, various in

length8
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length, often crowned with glands ; limb in five unequal,

ovate-oblong, Spreading fegmcnts, one of them a kind of

lip, much (mailer than the reft, and ufually detlexed, moltly

accompanied with a fmall appendage, on each fide, at the

bafe. Stam. Column linear, longer than the limb, approxi-

mated to the lip, curved and recurved, irritable underneath,

flying over to the other Gde of the fl.nver when touched, its

iummit then becoming deflexed ; anthers feffile at the top,

of two vertical lobes, fubfequently greatly divaricated,

burlting longitudinally. Pi/1- Germen interior, round-

i(h-ovate ; ilyle none, except the column ; lligma between

the anthers, and at firil covered by them, afterwards rather

prominent, ohtufe, undivided. Perk. Capfule ovate-oblong,

or linear, of two cells and two valves, with a parallel in-

complete partition. Seeds numerous, fmall.

Eff. Ch. Calyx two-lipped, fupcrior. Corolla tubular,

five-cleft ; one fegrr.ent fmallcil. Column reclining, curved

and recurved. Anthers of two widely feparated lobes.

Stigma undivided, between the anthers. Capfule incom-

pletely two-celled, with many feeds.

This is chiefly a New Holland genus, and highly re-

markable for the irritability of the column in every fpecies,

as far as has been obferved. That part, when touched un-

derneath, at its outer curvature, flies over, by a fudden

fpring, to the oppoiite fide of the flower, thus fcattering

the pollen, with force, upon the Sigma. The fpeciea are

forty-five in Mr. Brown's work ; SwartZ has two Eaft

Indian ones, all either herbaceous or fomewhat fhrubby,

with or without a leafy Jlem. Leaves undivided. Inflo-

re/eence various. Corolla purple, white, or violet ; rarely

yellow
;
generally clothed externally with glandular hairs

;

its tube (lightly twilled as the flower expands. Brown.
We have remarked in Exot. Bot. that no flower can be

more truly gynandrous, and that Stylidium fhews the charac-

ter of the clafs Gynandria really to exift in nature, which
fome botanifls, contemplating only certain genera, erro-

neously fo clafled, have doubted. We could never take the

Gynandria for a natural clafs, or order, on that account,

well knowing that not half a dozen of the really natural

orders can be absolutely dehv.cd hy a technical character.

Mr. Brown divides Stylidium into two principal Sections,

each of which is fubd'vided into many more. We (hall

feleft examples. Three fpecies only have as yet found their

way even into the Kew garden.

Section I. Capfule fwelling, nearly ovate, fometimes fpheri-

cal, fometimes oblong.

A. Leaves radical, tapering at their lafc, with membranous

Jcales between. Stem none. Stalks racemofe. Calyx-lips deeply

cut. Three fp< .

S. pilofum. Hairy-ftalked Stylidium. Brown n. I.

Labill. Nov. Holl. v. z. 63. t. 213.—Stalk fomewhat
branched, clothed with glandular hairs. Leaves flat, lan-

ceolate-fwordlhaped.—Native of the fouth part of New
Holland, where it was gathered by both the authors cited.

The/rtjT;«are numerous, erect, a (pan long, narrow, acute,

fmooth, tapering at each end. Stalks hollow, round, erect,

a foot and half high, denfely hairy. Clufler fomewhat
compound, of numerous flowers, whofc calyx-lips are fo

deeply divided, that the a hole calyx appears to confifl of

five (harp leaves.

Sect. I. B. Leaves radical, crowded, without intermediate

Jcales. Calyx lips/lightly cut. Striks leajlefs. Six fpecies

S- armeria. d Stylidium. Labill. Nov.
Holl. v. 2. 66. t. 216. Br. n. j.—Leaves linear-fword-

fhaped, entire. Stalk fmooth. Clutter fimple, downy.
Lip without an appendage. Found by Labillardiere at

Cape Van Dicmcn. The root feem; in fome degree creeping.

Leaves much fhorter, broader, and more Spreading, than in

the lall, without any appearance of fooljlalks. Clujler of

few flowers.

S. graminifolium. Grafs-leaved Stylidium. Swartz as

above, f. i v Willd. n. 1. Br. n. 7. Ait n. 1. (Ven-

tenntia major; Sm. Exot. Bot. v. 2. 13. t. 66. " Can-
ch Ilea ferrulata ; Labill. in Ann. du Mul. v. 6. 414. t. 64.

f. 2 ")—Leaves linear, finely toothed. Floweri nearly

fpiked. Whole flower-llalk hairy. Lip with appendages

at the bafe.—Native of the neighbourhood of Port Jack-

fon, as well as of the fouth coaft of New Holland. Sent

to Kew in 1 803, by Mr. Peter Good. A green-houfe,

perennial, herbaceous plant, flowering moll part of the

furnmer. The edges of the narrow, rigid, eredt leaves, are

rough with minute teeth. Stalk from one to two feet high,

or more, erect, llraight, round, hairy and glandular from
top to bottom. Flowers light purple, numerous, nearly

feiiile, in a long lax fpike.

S. lineare. Linear Stylidium. Swartz as above, f. 1.

Willd. n. 2. Br. n. 8. ( Ventenatia minor; Sm. Exot.
Bot. v. 2. 15. t. 67.)—Leave 3 thread- fhaped, comprelled,

minutely toothed. Cluller limple. Partial flower-ftalks

nearly as long as the germen. Common ilalk fmooth,

(lender. Lip with appendages at the bafe. Found near

Port Jackfon, and fent us with the former by Dr. White.
Smaller in all its parts than graminifolium, with flowers
nearly of the fame colour, or a little darker. Capfule lefs

inflated.

Sect. I. C. Leaves radical, crowded, without intermediate

fcales. A few fcattcred, never whorled, bratleas fometimes on

thejlalk. Calyx-lips deeply divided. Ten fpecies of Brown,
to which we add Swartz's two Eall Indian ones.

S. fpathulatum. Spatulate Stylidium. Br. n. 14.

—

" Leaves fpatnlate, entire ; clothed on both fides with glan-

dular hairs. Clulter many-flowered, fmooth, as well as the

radical flower-ilalk. Mouth of the tube crowned with

gland?. Lip with appendages."—Gathered by Mr. Brown
on the fouth coalt of New Holland.

S. glaucum. Glaucous Stylidium. Br. n. 15. Labill.

Nov. Holl. v. 2. 64. 214?—Leaves lanceolate-fpatulate, en-

tire, clothed on both fides with glandular hairs. Clutler of
few flowers, rather corymbole, fm< oth ; its common llalk

bearing a few bracteas—Native of the fouth coatl of New
Holland. Mr. Brown is not quite certain whether Labil-

lardiere's fynonym belongs to this or the lad. His figure

reprefents a fmall fpecies, four or five inches high, with a

tuberous root; fmall flowers, on long, braclcatcd partial

Jlalks ; and a large tuft of radical, nearly lanceolate, leaves,

about an inch long, which he fays are mod glaucous

beneath.

S. tenellum. Little Malacca Stylidium. Swartz as

above, f. 3. Willd. n. 3.—Leaves elliptical, ohtufe ; radi-

cal ones crowded. Stalk fimple, (lightly comprefled.

Clufter fomewhat branched.— Native of the Ealt Indies,

near Malacca. Stalk ox Jlem an inch or two high. Leaves
half an inch long ; the lower ones crowded ; upper alter-

nate. Clujler of three or four S\< wers, fimple, fometimes

furmfhed with a fhort branch. Willdenow.

S. uliginofum. Marlh Ceylon Stylidium. Swartz as

above, f. 4. Willd. n. 4.—Leaves round'fll. Bracteas

roundifh-ovafe, very minute. Stalk fomewhat panicled.

—

Native of Ceylon.

—

Stalk a fpan high, round, erect.

Leaves as long as the nail, crowded at the root. Bratleas

on the common Halk few, alternate, very minute. Willd.

Nothing beii / I concerning the calyx or capfule,

we cannot be ceitain that the two lad fpecies properly belong

to this dtvifion, or even to this fection.

8 Sea.
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Seft. I. D. Stalk-leaves, or braRcas, whorled. Calyx-

lips deeply divided. Five fpecies.

S. luteum. Yellow Stylidium. Br. n. 20.—" Stalk

fmooth, without a joint. Brafteas whorled below ; Scat-

tered and dillant above. Leaves radical, linear. Calyx-

lips rather gibbous at the bafe. Month of the corolla

crowned ; its lip without appendages."—Gathered by Mr.
Brown, on the fouth coaft of New Holland.

S. Jcandens. Climbing Stylidium. Br. n. 24. Ait.

n. 3.—" Stem climbing. Leaves linear, tipped with afpiral

tendril. Mouth of the corolla crowned ; lip with ap-

pendages. Column downy in the upper part."—Found on

the fouth-weft coalt of New Holland, by Mr. Peter Good,
and Mr. Brown. The former fent it to Kew in 1805. It is

marked by Mr. Aiton as a perennial green-houfe plant,

flowering in July and Augult. We have never feen a fpe-

cimen.

Seft. 1. E. Stem fomewhat fhrubby. Leaves fcaltered,

numerous. Two fpecie-.

S. fruticofum. Shrubby Stylidium. Br. n. 25. Ait.

n. 2. (S. glandulofum ; Salif. Farad, t. 77.)—Leaves
linear, decurrent, fmooth. Mouth of the corolla half-

crowned ; lip with appendages.—Gathered on the fouth

coaft of New Holland, where Mr. Brown alfo found it, by
Mr. Peter Good, who fent it to Kew in 1803. This is a

little ihrubby green-houfe plant, flowering from May to

Augult, and not difficult of increafe by cuttings. The
Jlem is about a foot high, bufhy, much branched, round,
fmooth. Leaves copious, crowded, fpreading every way,
about an inch long, narrow, rather flefhy, pointed, fmooth,
dark-green. Panicles terminal, compound, hairy and vif-

cid. Flowers light, rofe-coloured, with four crimfon
fpots ; their mouth furniftied with two yellow, acute glands

;

their appendage with two more, and bearing a large tumid

S. corymbofum. Dwarf Corymbofe Stylidium. Br.

n. 32.—" Stalk round, corymbofe. Leaves radical, linear

with a bnftlv point. Calyx-lips deeply divided."— Ga-
thered on I', fouth coaft of New Holland, by Mr. Browt.
r
T\\eflalk is two or three inches high.

Sett. 2. B. Stem leafy. Flowers either alternate orfolitary.

Capfule linear, nearly cylindrical, of thefame thicknefs at the

top. Four fpecies.

S. inundatum. Water Stylidium. Br. n. 33.—" Stem
branched ; leafy below its divifion. Leaves linear. Larger
fegments of the corolla obovate ; fmaller linear ; mouth
naked ; lip without appendages, united to the bafe of the
tube."—Difcovered by Mr. Brown on the fouthern coaft of
New Holland. The jlem is only about an inch and a half

high.

S. diffvfum. Spreading Stylidium. Br. n. 35.—" Stem
thread-lhaped, branched, loofely fpreading. Leaves linear

;

thofe of the ftem remote. Two larger fegments of the co-

rolla divided; mouth crowned; lip without appendages,
united to the bale of the tube."—Found by Mr. Brown in

the tropical part of New Holland.

Seft. 2. C. Stalks jingle-flowered, from the bofoms of the

crowded bratleas, or leaves, about the top of the Jlalk or

branches. Capfule nearly cylindrical, of equal thicknefs at the

top. Three ipecies.
/

S. guttatum. Spotted Stylidium. Br. n. 38.—" Stalk

fimple. Flowers cluftered, nearly ieffile, amongft leafy

brafteas. Mouth of the corolla crowned ; lip with appen-
dages. Radical leaves linear."—Found by Mr. Brown on
the fouth coaft of New Holland.

S. pedunculatum. Slender-italked Stylidium Br. n. 39.—" Stalk fimple. Flowers umbellate, with capillary par-

tial (talks, Brafteas linear. Segments of the corolla un-
equal ; mouth naked ; lip without appendages. Radical

gland on its di(k. NeBary, according to Mr. Salilbury, of leaves lanceolate."—Found by fir Jofeph Banks, in the

two yellow, ovate, unequal glands, at the bafe of the tropical part of New Holland.

column, whofe dilated fummit, beyond the anthers, is fringed Seft. 2. D. Stem leafy. Cluflers terminal. Capfule com-

with hairs. The fame writer juftly obferves that the lobes prejfed, lanceolate or linear, contracted at the fummit. Five

of the anthers are oppofite to each other, not, as in molt fpecies.

vegetables, parallel.

S. tenuifolium. Slender-leaved Stylidium. Br. n. 26
" Leaves linear, almoft fetaceous, feffile, fiightly hairy.

Mouth of the corolla naked ; lip with appendages."—Found
by Mr. Brown in the neighbourhood of Port Jackfon.

Seft. I. F. Tube of the corolla very fhort ; lip projecting

forward. One fpecies.

S. calcaratum. Spurred Stylidium. Br. n. 27.—" Stem
with few flowers. Leaves oval. Mouth of the corolla naked ;

S. brevifcapum. Short-ftalked Stylidium. Br. n. 40

—

" Stem fimple. Leaves thread-fhaped, compreffed ; the

upper ones clofely crowded. Clulter ftalked, fomewhat
panicled, with a villous rachis, Capfule lanceolate, downy,
with equal valves."—Gathered by Mr. Brown, after the

flowers were faded, on the fouth coalt of New Holland.

S. falcatum. Falcate Stylidium. Br. n. 42.—" Stem
fcarcely branched, fiightly downy as well as the rachis.

Leaves linear. Spike ftalked, fomewhat racemofe. Cap-
fegments fomewhat toothed; lip without appendages."— fules lanceolate, divaricated, both cells fertile, the upper
Difcovered by Mr. Brown on the fouth coalt of New Hol-
land. A diminutive fpecies.

Seft. 2. Capfule linear, or linear-lanceolate.

A. Stem none. Flowers either fpiked or corymbofe ; rarely

almojl folitary. Five fpecies.

S. capillare. Capillary Stylidium. Br. n. 28.—" Stalk
capillary, with one or two flowers. Leaves radical, oval.

Calyx fmooth, very acute. Limb of the corolla in three

principal fegments, the middle one cloven ; mouth crowned
with glands ; lip without appendages."—Gathered by fir

Jofeph Banks and Dr. Solander, the original difcoverers of
this genus, in the tropical part of New Holland. The very
(lender flalk is only an inch or two in height.

S. rotundifo/ium. Little Round-leaved Stylidium, Br.
n. 30.—" Stalk capillary, with from one to four flowers.

Leaves radical, roundifti. Calyx-lips undivided. Four feg-

ments of the corolla nearly equal ; mouth naked."—Found
by Mr. Brown in the tropical part of New Holland.

molt clofed, but half the width of the other."—From the

fame country. Brown.
Seft. 2. E. Limb of the corolla in two principal deep feg.

ments, each <f them cloven. Capfule linear. One fpecies.

S. alfnoidcs. duckweed Stylidium. Br. n. 45
" Stem ereft. Leaves ovate ; the floral ones oppofite.

Flowers axillary, feflile, folitary, without brafteas."— Ga-
thered in the tropical part of New Holland by fir Jofeph

Banks, and feen by Mr. Brown in a dried ftate only.

STYLIFORM, in Jnatomy, a procefs of the temporal

bone. See Cranium.
STYLITES, riAmi;, SanSi Columnares, or Pillar Saints,

in Ecclefiajiical Hiflory, an appellation given to a kind of

folitaries, who ftood motionlefs upon the tops of pillars,

raifed for this exercife of their patience, and remained there

for feveral years, amidft the admiration and applaufe of the

ftupid populace.

Of thefe we find feveral mentioned in ancient writers, and

3 even
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even as low as the twelfth century, when they were totally

fuppr

The founder nf t he order was St. Simeon Stylites (fee

Sim: horet in the filth century, who lirlt

took up his abode 00 a column fix cubits high ; then on a

fecond of t /reive cubits, a third of twenty-two, a fourth of

thirty-fix, and on another of forty cubits, where he thus

palled thirty feve i years ol his life.

The extremiti.- columns were only three feet in

diameter, with a kind of rail or ledge about, that reached

almoll to the girdle, fomewhat refembling a pulpit. Tl

was no lying down in it. The faquirs, or devout people

of the Eall, imitate this extraordinary kind of life to this

day.

STYLOBATION, or Styxobata, in Archiieaure, the

fame with the pedeltal of a column. It is fometimes taken

for the trunk ot tli I, between the cornice and de-

bate, and then called truitcus. It is alfo called by the name
of abacus.

STYLOCORYNA, in Botany, fo named by Cavanilles,

from . Ifwi, a club, hecaufe of the club-

fhaped figure of that organ.—Cavan. [c. v. 4. 45.—Clafs

and order, Pentandria Momgynia. Nat. Ord. Rubiaceet,

Juff.

Gen. Ch. Cat. Perianth fuperior, of one leaf, tubular,

with five teeth, permanent. Cor. of one petal, funnel-

fhaped ; tuhe thrice as long as the calyx ; limb in five deep,

oblong, equal, widely fpreading fegments, twice the length

of the- tube. Stam. Filaments rive, very fhort, inferted into

the top of the tube, between the fegments of the limb ; an-

thers erect, linear, acute, the length of the limb, heart-

Ihaped at the bafe. Pijl. Germen inferior, globole ; ftyle

club-fhaped, as long as the ftamens ; lligma fimple, acute.

Peru. Berry fplierical, pulpy, crowned with the calyx, of

two cells ; feeds numerous, angular, hard, imbedded in

pulp.

Eff. Ch. Corolla funnel-fhaped ; limb in five deep equal

fegments, longer than the tube. Berry of two cells, with
many feeds, crowned by the calyx. Stigma fimple. An-
thers erect, pointed.

I . S. racemofa. Cluttered Stvlocoryna. Cavan. Ic.

t. 368—Found in the Philippine iflands, and efpecially

near Cavite, three leagues from Manila, by Louis Nee, in

November, 1793, when it was laden with flowers as well as

berries. This is a fmall tree, whole trunk is twelve feet, or

more, in height, with a grey bark, and an ample tuft of
branches. Leaves oppolite, (talked, elliptic-lanceolate,

pointed, entire, fmooth, with one rib and many veins, thn-e

or four inches long. Footjlalks about half an inch in length,

combined and clafping the item at their bafe. Clujlers axil-

lary, folitary, alternate, much branched, forked, many-
flowered, fmooth, with a pair of fmall awl-fhaped brafteas

under each fubdivilion. Calyx fmooth. Corolla yellowifh-

w'nite, hairy in the throat. Berry fmooth, the fize of a
fmall pea.

This genus mould be introduced into the Linnoean fyitem

near Bert'uri, Willd. Sp. PI. v. 1. 980.
STYLOID, in Anatomy, from the Latin Jlylus, an instru-

ment empl lyed by the ancients in writing on their tablets, a

name applied to fome bony procefics, and parts connected
with them. The Ityloid procefs of the temporal bone is the

mod remarkable of thefe : there is alfo fuch a procefs be-

longing to the radius and ulna. The Ityloid ligament is the

{lender thread palling from the ityloid procefs of the tem-
poral bone to the os hyoides.

STYLO-GLOSSUS, a mufcle of the tongue. See
Deglutition.
Vol. XXXIV.

STY
STYLO-HYOIDEUS, a mufcle of the 09 hyoides.

See DeGLI in
STYLO-MASTOIDEUM Foramen, an opening of

the 1
i bone. Si e Cba •mm.

STYLCM'HARYNGEUS, a mufcle of the pharynx.

See iii i.i 1 rmoN.
STYLOSANTHES, in Botany, a name compofed of

r:,\o:, a column, and avSo,, a flower, and applied by profefl'or

Swart/, to the prefent genus, we fhould have luppofed to

allude to the elevation or the flower upon a kind of pillar,

formed out of the bafe of the calyx, which character is

peculiarly remarkable in this genus. The author of the

name and of the genus, however, explains it otherwife.

" The Ityle," fays he, " inclofed in the tube of the calyx,

elevates the corolla above the brafteas."—Swartz Prodr.

108. " Stockh. Tranf. for 1789. 296. t. 11." Ind.

Occ. 1280. tab. Schreb. Gen. 505. Willd. Sp. PI. v. 3.

1165. Purfh 480. Michaux Boreal-Amer. v. 2. 75.

Lamarck Did. v. 7. 478. Illuftr. t. 627. — Clafs and

order, Diadelphia Decandria. Nat. Ord. Papilionace<c,

Linn. Leguminofa, .lull.

Gen. Ch. Cal. Perianth inferior, of one leaf; tube

very long, bearing the corolla and ttamens : limb fmall, in

five deep unequal fegments ; the two hinder ones con-

verging ; two lateral ones obtufe ; the foremoll lanceolate,

pointed, longer than the reft. Cor. papilionaceous : Stand-

ard roundilh, emarginatc, reflexed, fpreading, larger than

the wings and keel : wings tapering at the bafe, rounded at

the extremity, converging : keel minute, incurved, pointed,

divided at the bafe. Stam. Filaments ten, all combined in

the lower part, feparate above, divided to the bafe in front,

but ftanding clofe together ; anthers oblong, concealed in

the keel. Pi/l. Germen oblong, comprefled, in the bottom
of the tube of the calyx below the corolla ; ftyle vertical,

very long, running through the tube into the corolla, in-

clofed in the keel with the ftamens ; Itigma lobed, downy.

Peric. Legume rather comprefled, of one or two roundilh,

gibbous, fingle-feeded joints, angular at the back ; the

upper one hooked, bearing the withered parts of the flower

on its fummit. Seeds oblong.

Elf. Ch. Calyx tubular, very long, bearing the papilio-

naceous corolla. Germen below the corolla. Legume of

one or two joints, hooked at the point.

1. S. procumbent. Procumbent Stylofanthes. Willd.

n. 1. Swartz Ind. Occ. 1282. Stockh. Tr. as above,

t. 11. f. 1. Lamarck Illullr. f. 1. (Hedyfarum hama-

tum a ; Linn. Sp. PI. 1056, excluding the reference to

Burmann. Am. Acad. v. 5. 403. Anonis non fpinofa

minor glabra procumbens, flore luteo ; Sloane Jam. v. 1.

187. t. 119. f. 2. Trifolium n. 1 ; Browne Jam. 298.)

—

Leaflets elliptic-lanceolate, lineated, fmooth. Spikes many-
flowered. Brafteas fmooth, pointed. Stem procumbent,

downy.—Native of dry grafly fields, in Jamaica and Hif-

paniola. Swartz.. Root perennial. Stem rather (hrubby,

procumbent, round, branched, ftraight, leafy, from two
to fix inches long ; its branches fmoother, afcending. Leavei

ilalked, ternate ; with two fheathing, decurrent, downy
Jlipulas, united to each footjlalk ; leaflets half an inch long,

nearly feffile, entire, pointed, with one rib and many oblique

veins prominent beneath, channelled above. Spikes ter-

minal, nearly feffile, enveloped in Jlipulas, and fheathing

membranous brafteas. Flowers yellow, about the fize of

Cicer arietinum, open in the middle of the day. Legume of

one or two joints, tipped with a ftrong hook.

2. S. vifcofa. Clammy Stylofanthes. Willd. n. 2.

Swartz Ind. Occ. 1285. Stockh. Tr. as above, t. 11.

f. 3. Lamarck Illuftr. f. 2. (Hedyfarum hamatum ;

3 G Lima.
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Linn. 8p. PI. 1056. Loto pentaphyllo filiquofo villofo

fimilis, Anonis 11011 fpinofa, foliis cilti inftar glutinofis ct

odoratis ; Sloane Jam. t. i. 186. t. 119. f. 1. Trifolium

11. a ; Browne Jam. 299.)—Leaves ovate, fringed ; downy
and glutinous on both fides. Spikes of few flowers.

Brafteas fringed. Stem downy and glutinous, ere£t.

—

Native of fandy rather hilly fpots, in the fouthern part of

Jamaica, often intermixed with the foregoing. Swartz.

This agrees with the former in general habit, except in

growing upright, and in the glutinous, fragrant, more
liifpid, blackifli furface of the herbage. The Jl'ipulas are

(Ireaked with red. Flowers yellow, turning red as they

fade, fewer in number than thofe of the preceding, or the

following. Their Jlandard is purple at the bafe.

3. S. mucronata. Pointed Downy Stylofanthes. Willd.

n. 3. (Arachis frucicofa ; Retz. Obf. fafc. 5. 26. Tri-

folium procumbens zeylanicum hirfutum, loti facie ; Burm.
Zeyl. 226. t. 106. f. 2.)—Leaflets elliptic-oblong, fringed

;

rather hairy beneath. Spikes many-flowered. Brac/teas

fringed. Stem finely downy Native of dry fituations in

Ceylon and Tranquebar. This is, no doubt, different

enough from the laft, being devoid of all rigid glutinous

pubefcence, and clothed with foft hoary down ; but there

appears more difficulty, as Retzius fufpe&ed, in diftin-

guifhing it from the firit fpecies. Theflem is perhaps twice

as long, but feems procumbent, like that, as Burrmann
defcribes it ; not ereft, as in the fpecific chara&er given by
Retzius and Willdenow. The branches are numerous, finely

downy. Leaflets tipped with a fmall point. Flowers, in

the dry fpecimen from Koenig, tinged with purple.

4. S. elatior. Taller Stylofanthes. Willd. n. 4. Swartz
Stockh. Tr. as above, t. 11. f. 2. (S. hifpida ; Purfh

48c. Trifolium biflorum ; Linn. Sp. PI. 1088. Arachis

aprica ; Walt. Carol. 182.) — Leaflets elliptic-lanceolate,

fmooth. Spike6 of two or three flowers. Brafteas linear-

lanceolate, coarfely fringed. Stem fmooth on one fide

;

downy on the other.

—

In dry gravelly fields and woods,

from Pennfylvania to Carolina, flowering in July and

Auguft. Flowers yellow, fmall. Purfh. The Jlem is

either ereft or procumbent, leafy, but little branched, a

foot or more in height, very remarkable for having one fide

only, oppofite to the infertion of each leaf, denfely downy.

Leaflets above an inch long. Common foetflalk fhort.

Bratteas and upper Jl'ipulas clothed and fringed with ftrong

yellow briftles.

5. S. guianenfis. Guiana Stylolanthes. Willd. n. 5.

Swartz Stockh. Tr. as above. (Trifolium guianenfe

;

Aubl. Guian. 2. 776. t. 309.)—Leaves lanceolate, pointed.

Spikes capitate, many -flowered, villous. Stem ereft,

branched, hairy all round.—Found by Aublet, in the mea-
dows of Macouria in Guiana, flowering in June. The root

is annual. Stem a yard high, branched, very hairy in every

dire&ion. Leaflets near an inch and a half long. Flowers
fmall, yellow, many together in each fhort roundilh head.

Tube of the calyx very long and {lender. Legume hairy, of

one joint only.

STYLUS, in Botany and Vegetable Phyflology, the ftyle

of flowers, is the part ferving to elevate the Stigma above
the Germen. (See thofe articles.) This is not an eflential

organ, many flowers having the Itigma, or ftigmas, quite

feffile upon the germen. In luch cafes the order of the

plant, in the Linnxan fyftem, is determined by the number
of thofe ftigmas ; witnefs Viburnum and Sambucus. But
where a fimple ftyle is prefent, however numerous the

ftigmas may be at its fummit, the flower is confidered as

monogynous. That impregnation mutt take place through
the ityle, or ttyles, is evident ; but it is no lels certain that

11

neither the pollen, nor even its elaftic and fubtle contents',

can be, in every inftance, conveyed, all through the ftyle,

to the embryo of the feed. There is much more realon to

prelume, that fecundation is accomplifhed by a fympathy be-

tween the embryo and the iligma. Styles are iometimci
partially or entirely deciduous as the germen ripens, but
they often become enlarged and hardened for a iubiequent

purpofe. In Clematis, Dryas, &c. they grow out into

feathery wings, ferving to waft the feed to a diftance ; in

Geum, and many of the umbelliferous tribe, they form
hooks, by whicli their feeds flick to the coats of animals.

The latter purpofe, on the contrary, in various fyngene-

fious, or proper compound flowers, is accomplifhed by
peculiar appendages to the feed itfelf, the ltyles of this

family being, if we miflake not, always tranfient avd de-

ciduous ; as alfo in grades, whofe appendage", deflined to

a (imilar purpofe, are affixed, not to the feed itfelf, but to

its enveloping hulks. This laft-mentioned natural order

affords a moft remarkable inftance of difproportionately long

ltyles in the Maize, Zea, where thofe parts refemble a pen-

dant filk taflel, more out of the way, as it feems, of the

pollen, than ufual. But the downy, though fmall, ftigmas,

are well calculated to catch and retain fome of the copious

dully fhower, which falls from the abundant anthers above.

The Zea, however, has been well adduced as a witnefs,

that the fubftance of the 'pollen itfelf cannot pafs through
fo long and impervious a part as the ftyle of this plant.

STYMBARIA, in Ancient Geography, a town of Mace-
donia, belonging to the Deuriopas. Strabo.

STYMMATA, formed of rwfw, I thicken, a word ufed

by fome authors to exprefs the ftiff ointments. The an-

cients uled the word both for the more folid and ftiff oint-

ments, and for the ingredients which gave thofe ointments

that confidence : they alfo called by the fame name the

feveral fweet ingredients which they put into their oint-

ments, to give them a fragrancy, and preferve them from
corruption ; fuch were the powders of fpikenard, mint,

amomum, and the feveral fpices.

STYMPHALIA, ru^pa^ta, in Antiquity, a fellival at

Stymphalus in Arcadia, in honour of Diana, called from
that place Stymphalia.

Stymphalia, in Ancient Geography, a country of Mace-
donia, in which was lituated the town of Gyrcona.
STYMPHALIDES Aves, in Fabulous Antiquity, birds

of an extraordinary fize, which, in their flight, are faid to

obfeure the fun. They fed only on human flefli ; but Her-
cules, by the help of Minerva, drove them out of Arcadia

by the noife of cymbals.

STYMPHALUS, or Stymphale, in Ancient Geo-

graphy, a town in the N.E. part of Arcadia, nearly S.E.
of Pheneos, and N.E. of Orchomene. Here was a temple

of Diana Stymphalides, and alfo a ftatue of this goddefs

in gilt wood. The temple was ornamented with the figures

of birds, called Stymphalides ; and behind it were ftatues

of young women with the tails of birds. Near Stymphalus

was a fountain, the water of which, according to Paufanias,

was condii&ed by Adrian to Corinth, though a diftarxe of

at leaft feven leagues, through mountains and acrofs rivers.

—Alfo, a river of Arcadia, which commenced a little S.E.

of mount Cyllene, and difcharged itfelf towards the fouth

into a lake of the fame name. This lake was rendered

famous by the deltruftion of certain large bird?, which

Hercules had killed upon its banks. Others fay that they

were driven away by the found of a cymbal. Some have

explained this fable by telling us that robbers laid wafte the

country, and robbed paflengers on the confines of this lake.

Thefe Hercules with his companions deftroyed ; and hencs,

it
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it is faid, fprung the fable of the birds Stymphalides, whom
this hero ia (aid to have banifhcd, having invented a kind

of braxen timbrels to fright them away, and which are faid

to have been given to him by Minerva. The crooked

talons that arc afcribed to them are perfectly applicable to

robbers, as well as the wing*, the head, and iron beak, with

javelins of the fame metal, which they darted at thofe who
attacked them, a": we are told by Euripides and Claudian

;

the import of which is, that they were armed with lances

and We are further told, that they were trained

up by the god Mars, to intimate that they were very war-

like Hercules contrived a method of diflodging them from

the woods where they (heltered themfelvcs, by frighten-

ing them with the found of his timbrels, and thus cut them

off.

STYPANDRA, in Botany, a New Holland genus of

Mr. Brown's, named from r"T»i, tow, or any Jimi/ar fub-

ftance, and avr?, a man, becaufe the filaments are denlely

bcirded or tufted in their upper part.—Brown Prodr. Nov.

Holl. v. I. 278.—Clafs and order, Hexandria Monogynia.

Nat. Ord. Coronarit, Linn. Afphodeli, Jufl. Afphodelcit,

Brown.
Gen. Ch. Cat. none. Cor. of one petal, in fix deep,

equal, oblong, fpreading Tegmenta, deciduous. Stam. Fila-

ments fix, tapering, curved, and fmooth in the lower part,

denfely bearded in the upper ; anthers oblong, terminal,

attached by their emarginate bafe, becoming revolute after

the pollen is dilcharged. Pijl. Germen fuperior, roundifh;

ftyle thread-maped, the length of the (tamens ; ftigma

fimple. Peric. Capfule roundifh, triangular, of three cells

and three valves. Seeds few in each cell, oval, fmooth, with

a naked fear, and a itraight embryo.

Eff. Ch. Corolla in fix deep equal fegments, deciduous.

Filaments tapering and fmooth at the bafe ; denfely bearded

above. Stigma fimple. Capfule of three cells and three

valves, with feveral fmooth feeds.

A genus of perennial herbaceous plants. The root is

tuberoiH, creeping, with cluttered, thread-lfiaped fibres.

Leaves linear-fword-fhaped, ftraight ; thofe of the (tern in

fome inflances numerous, two-ranked, with clofe, entire

(heaths ; in others fewer, half fheathing at the bafe. Flowers

corymbofe, or fomewhat panicled, their partial ftalks rather

umbellate, jointed under the corolla, blue or whitifh ; the

beard of their filaments yellow.

Mr. Brown thinks this genus may poflibly hereafter be

divided, its tirft. fedtion being molt akin to Diane/la, the

fecond to Anthericum ; and that under the latter (hould be

arranged Anthericum coarilatum and cteruleum of the Flora

Peruviana, p. 67. t. 299.

Seft. I. Flowers drooping; their partial Jlalhs "without

iraSeas. Stem-leaves two-ranked, with undivided Jhcaths.

Seeds opaque.

1. S. glauca. Brown n. 1.—All the leaves diitinft, re-

verfed ; one of their edges reflexed at the bafe.—Found by
Mr. Brown near Port Jackfon, New South Wales.

2. S. imbricata. Br. n. 2.— Leaves imbricated; their

margins fimple at the bafe.—Gathered by the fame botanill,

on the fouthern coatt of New Holland.

Seft. 2. Flowers erect"; their partial Jlalhs braQeated at

the bafe. Stem-leaves alternate, half Jlieathing at the bafe

;

radical ones two-rankrd, equitant. SeedsJhining.

3. S. ctfpitofa. Br. n. 3.— Radical leaves fword-fhaped,

rough-edged : thofe of the Item fhorter, fmooth, below
its firft or fecond divifion. Branches of the corymb un-

equal. Flower-ltalks umbellate, fmooth as well ar. the co-

rolla. — Found by Mr. Brown near Port Jackfon. The
radical haves are from nine to twelve inches long, either

folded or flat. Flower-Jlalks from three to five 111 each
umbel.

4. S. umbellata. Br. n. 4. — Radical leaves linear,

fmooth-edged. Branches of the corymb alternate. Flower-
ltalks umbellate, fmooth as well as the corolla.—Native
of the fame country. Radical leaves narrow, from four
to eight inches long. Flower-Jlalks two or three to-

gether.

5. S. fcabra. Br. n. 5. — Radical leaves linear ; thofe

of the Hem nearly like them. Stalks of the corymb alter-

nate, rather hifpid as well as the corolla.—Gathered by-

Mr. Brown, on the fouthern coaft of New Holland. The
radical leaves are either folded or flat ; thofe of the item
from three to five in number.

STYPHELIA, fo named by Dr. Solander, from rvfst.o;,

hard and rigid, alluding to the habit of all the fpecics.

—Sm. Bot. of New Holl. 45. Brown Prodr. Nov. Holl.
v. 1. 537. Ait. Hort. Kew. v. 1. 322—Clafs and order,

Pentandria Monogynia. Nat. Ord. Epacridee, Brown.
Gen. Ch. Cal. Perianth inferior, of five, equal, creft,

lanceolate leaves, with four, or more, fmaller, imbricated
fcales at the bafe, permanent. Cor. of one petal, tubular,

elongated ; tube nearly cylindrical, with five tufts of hairs

near the bafe withinfide j limb in five deep, revolute, equal
fegments, bearded on the upper fide. Nedtary of five

glands at the bale of the germen. Stam. Filaments five,

thread-fhaped, equal, inferted into the tube, and projecting

beyond its orifice ; anthers incumbent, oblong, of one cell,

burtting lengthwife. P'Jl. y
Germen fuperior, roundifh,

furrowed , Ityle thread-fhaped, longer than the ftamens
;

ftigma obtufe, notched. Peric. Drupa but flightly fuc-
culent, oval or globular. Seed. Nut hard and folid, of five

cells, with a pendulous kernel in each.

Eff. Ch. Outer calyx of four, or more, imbricated
fcales. Corolla tubular, elongated, with five internal tufts

of hairs near the bottom ; limb revolute, bearded. Fila-

ments prominent. Drupa rather dry, of five cells.

Mr. Brown, in confideration of the vaft extent of the
original genus Styphelia in New Holland, almoit rivalling

perhaps that of Erica in fouthern Africa, has feparated
therefrom feveral genera, of fome of which we have given
an account in their proper places. (See Leucopogon, Lis-
santiie, Melichrus, Monotoca, Neediiamia, Oligar-
rhena, Pentachondra, and Stenanthera.) An ob-
fervation of the differences in number of the fcales of the
outer calyx, termed by him, not exadtly in conformity to Lin-
nsean principles, bracleas ; of the fmoothnefs or hairinefs of
the limb, or fome other part, of the corolla ; of the propor-
tion of ihejlamens, aud of the number of cells in the drupa,
which latter character he alone has had fufficient opportu-
nities of examining, have afforded this corredl and accurate
obferver fufficient means for the eitablifhmcnt of very com-
modious, if not always perhaps naturally dillinft genera.

Of thefe, Leucopogon feems to us one of the beft, and it is

fortunately very extenfive ; Monotoca, Needhamia, and Oli-

garrhena, however, though fmall genera, are well defined.

The learned author is, neverthelefs, fo well aware of cer-

tain connecting or intermediate marks of affinity, which con-

cern other genera, that he candidly propofes the arrange-

ment in queftion for future confideration only. It feemo to

us at leaft as good, and likely to be as permanent, as the

Linnaean genera of the natural order of Ajperifolie, which
have not yet been difputcd.

The Styphelia are, as Mr. Brown obferves, ereft or afcend-

ing fhrub;-, branched, and in general nearly fmooth. Their
leaves are fcattered, (harp-pointed, on very fhort footftalk*

Flowers axillary, either drooping or fpreading, handlomej
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ufually one, rarely two or three, on a ftalk. Their nefta-

riferous glands are rarely combined. Seven fpecies only, as

far as has yet been difcovered, remain in this genus, all

natives of New Holland, and all, except one, of New
South Wales, near Port Jackfon.

. i. S. longifoHa. Long-leaved Styphelia. Br. n. i.

—

Leaves lanceolate, elongated, laper-pomtcd, fmooth-edged ;

rather concave on the upper fide. Branches downy.

—

A native of the country near Port Jackfon, for a fine fpe-

cimen of which we are indebted to fir Jofeph Banks. This

fpecies has not yet appeared in our garden';. It appears to

be a tall Jhrub, with many round, ltraight, downy, leafy

branches. Leaves nearly feffile, broad at the bafe, thence

becoming (lightly ovate, and tapering gradually to a fharp,

ltraight, pungent point ; their length from an inch and a

half to two inches and a half ; both furface?. fmooth ; the

upper even ; lower clofely llriated with parallel fubdivided

ribs. Flowers folitary, nearly feffile, very handfome. Calyx

fmooth, a:i inch long. Corolla twice as much ; as far as

we can judge by a dried fpecimen, it feems yellowifh, or

of a tawny hue : the limb is covered on the upper fide with

long and (lender hairs of its own colour ; tube externally

very fmooth.

2. S. lata. Gay Styphelia. Br. n. 2.—Leaves elliptic-

oblong, imbricated, glaucous, rough-edged, nearly flat,

fhorter than the flowers. Branches downy. Stem ereft.

—Gathered near Port Jackfon, by Dr. White and Mr.
Brown. The leaves are feffile, about an inch long, various

in breadth ; fomewhat downy above, at lead when young ;

faintly llriated at the back. Calyx of the fame length,

reddifh, finely bearded at the tip. Corolla twice as long,

orange-coloured or reddifh, elegantly contrattcd with the

glaucous foliage. Stigma fomewhat capitate, thejlyk, as

well as the Jlamens, projecting above half an inch beyond

the revolute corolla.

3. S. adfeendens. DifFufe Styphelia. Br. n. 3. —
" Leaves lanceolate, flat

;
glaucous and manifeftly ftriated

beneath ; rough, with a tooth-like fringe at the margin.

Stem diffufe, with afcending branches." — Gathered by
colonel Paterfon in Van Diemen's ifland.

4. S. la/ifo/ia. Broad-leaved Styphelia. Br. n. 4. —
" Leaves broad-ovate, acute, imbricated, rough-edged ; ra-

ther concave above. Flowers almoll erecL"— Found by
Mr. Brown, near Port Jackfon. We are not certain of

having feen fpecimens of this, any more than of the la!l.

5. S. viridijlora. Green-flowered Styphelia. Br. n. 5.

Ait. n. 1. (S. viridis ; Andr. Repof. t. 312.) — Leaves

obovate-oblong, flat, obtufe, with a fpinous point ; fmooth

and even above ; minutely roughifh at the margin ; fpread-

ing widely as well as the folitary flowers.— Found near

Port Jackfon, by fome of the earlieft fettlers in that country,

who fent feeds in 1791 to Melfrs. Lee and Kennedy ; and
from thefe a folitary plant was raifed. The perfe&ly green

Jloiuers, with brown anthers and Jlyle, render this fpecies

remarkable. It blofToms in a green-houfe in ttie fpring,

but requires delicate management with refpect to water in

winter, being certain to perifh if kept wet at that feafon

for any length of time. TheJletn is two feet, or more, in

height, erect, branching, leafy, finely downy. Leaves ra-

ther longer, and more ubovate, or obtufe, than in our
fecond ipecies, and lefs glaucous. Flowers rather longer

than the leaves, but the proportion of their calyx and
corolla feems, in fome degree, variable.

6. S. trifiora. Three-flowered Styphelia. Br. n. 6.

Ait. n. 2. Andr. Repof. t. 72.—Leaves elliptic-lanceolate,

flat, fmooth in every part, rather glaucous. Branches
fmooth. Flowers.approximated, from one to three on each

ftalk.—Native of the country near Port Jackfon. Firft

raifed, it is faid, by George Hibbert, efq. in 1796. A
green-houfe flirub, flowering from June to Augull, and
very beautiful. In fize it yields to none ot the genus.

The crowded leaves are more or lefs obovate, or elliptic-

lanceolate, paler and finely llriated beneath. Flowers af-

fembled toward:; the ends of the branches, but foon fur-

mounted by them ; each axillary Jhdk often bearing three

large fpreading flowers, fometknes but one or two. The
calyx is reddifh. Tube of the corolla, as well as the frfa-

merttt, rofe-coloured ; the reft of t he flower yellow.

7. S. tubifiora. Crimfon Styphelia. Sm. Bot. of New1

Holl. t. i 4 : Willd. Sp. PI. v. 1. 835. Br. n. 7. Ait.

n. 3.—Leaves linear-obovatc, (lightly revolute ; convex and
roughifh above. Flowers drooping Communicated in a

dry itate, with coloured drawings* from the neighbourhood
of Port Jackfon, in 1791, by Dr. White. Sir Jofeph
Banks is mentioned as having introduced this plant at Kcw
Ml 1802, but it has not yet bloffomed. Thcjlem is bufhy,
with hairy branches, at leaft wliile young. Leaves much
fmaller and narrower than any of thole above defcribed, with

pungent points like all the reft. Flowers copious, folitary,

Angularly fplendid and elegant, twice or thrice as long as

the leaves, a little drooping, the hairy fegments of their

corolla of a deep rich crimfon, the tube paler and yellowifli.

Style capillary, very long.

STYPTIC, s-Wfcwwj formed of fvQu, adjlringo, in Medi-
cine, ajlringent ; a remedy that has the virtue of flopping

blood, or of binding up the aperture of a wounded veffel.

The fervice, nettle, Solomon's feal, &c. are ftyptics.

There are various ftyptic waters, and powders of great

efficacy, in molt of which vitriol is the principal ingre-

dient.

.The ufual ftyptic water is made of colcothar calcined, or

vitriol diffolved with burnt alum, fugar-candy, the urine

of a young man, &c.
Dr. Colbatch's ftyptic powder has been famed ; though

Mr. Cowper, in the Philofophical Tranfaftions, gives us

a number of inftances, in which it was applied with very

little or ill fuccefs in human fubjefts; but he gives us others

made in dogs, where it anfwered well.

M. Tournefort obferves, from the analyfis he has made
of ftyptic and attringent plants, that acids and earths always

prevail' in them; though fome of them yield an urinous

ipirit. On this principle he afferts, that their fait is

analogous to alum, and that there is fomewhat of fal am-
moniac in their texture. But Chomel notes, that this does

not hold univerfally.

Styptic Powder of Helvetius, in Pharmacy, a compofi-

tion of alum and dragon's blood. In the Edinburgh Dif-

penfatory, two parts of alum are directed to be made into

powder with one of the dragon's blood : others ufe equal

parts of both. See Med. EfT. Edinb. vol. iv. art. 7.

This medicine is faid to be extremely ferviceable in ute-

rine haemorrhages, either to correft the too frequent re-

turn of the menfes, or their too great abundance ; alfo

to flop the flooding, to which women with child are fubjeft,

and to moderate the flow of the lochia. It has alfo been

found to have furprifing good effefts in the fluor albus.

In violent bleedings it may be given in the quantity of

half a drachm every half hour, and it fcldom fails of flopping

the bleeding before the quantity of three drachms, or half an

ounce, has been taken.

Heifter alfo, in his " Compendium Medicinse Pra&icie,"

p. 143, recommends this powder, or alum alone, with

a decoftion of hnfeed, from Helvfctius's " Traite des Pertes

de Sang."
Styptic,
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Styptic, Eaton's, a medicine famous for curing frefh

wounds in a very fmall time, and immediately Hopping their

bleeding.

The method of curing frefh wounds in a few days with-

out fuppuration, whore neither nerves, large veflels, bones,

nor any of the vifcera arc concerned, has been a practice

lonu ago ufed.

The French were a long time very fond of a ftyptic ball,

made of the filings of iron and tartar, mixed to a con-

fidence with French brandy, which was afterwards pub-

lifhed by Helvetius, and from him has been generally

known by the name of Helvetia's ftyptic. This was ex-

tolled with us as one of the greateft medicines in the world

for the cure of wounds, bruifes, and external injuries of all

forts; but the author never faid fo much about it ; he only

modeftly introduced it into the world as an ufeful tiling for

a firft drefiing of frelh wound* with people who lived too

far off for the immediate afliftance of a furgeon ; and he

mentions feveral cafes in which it ought not to be ufed.

In fine, he publifhed it as a good medicine under proper re-

ftric\ions ; but we made it an univerfal one. The only

univerfal remedy of this kind, that we have had recom-

mended by the author as fuch, is the famous ftyptic of

Dr. Eaton, which the inventor fays is good to (top all

manner of bleeding both without and within, without any

manner of exception.

Sir Richard Blackmore, foon after the publication of this

great fecret, wrote a treatife on confumptions, in which

he highly extols this ftyptic of Dr. Eaton, declaring pofi-

tively, that it will be of more fervice to the world than all

the difcoveries that had been made before it. On this Dr.
Sprengel, who had before examined Eaton's ftyptic, and

judged it to be no other than that of Helvetius ; which, after

having been tried and difcarded in France, Germany, and

Holland, had been let on foot as an univerfal medicine here,

thought it worthy a more ftritt and public examination, and

ordering an apothecary of credit to prepare fome of Hel-

vetius's ftyptic in the common way, he produced, before a

judicious audience, a bottle of that, and another of Eaton's

ftyptic ; and giving them both the fame trial, they both

anfwercd in the fame manner, and proved, beyond all

poflibility of doubt, that they were in effect the fame

medicine.

Upon the whole, the virtues of thefe ftyptics externally

are too trifling to be trufted to, and internally too pre-

carious to meddle with, without the greateft caution.

Philof. Tranf. N° 583, p. 1 10.

STYRAX, in Botany, undoubtedly the rfjaf of Diof-

corides, who compares its leaves to thofe of a quince-trcc,

and corre&ly details the various appearances, and reputed

qualities, of its valuable highly perfumed gum, or refin.

(See Storax.;— Linn. Gen. 237. Schreb. 297. Willd. Sp.

PI. v. 2. 623. Mart. Mill. Did. v. 4. Ait. Hort. Kew.
v. 3. 59. Sm. Prodr. Fl. Grace. Sibth. v. 1. 275. Purfli

450. Jufr. 156. Tourn. t. 369. Lamarck Diet. v. 1. 81.

Illuftr. t. 369. Gitrtn. t. 59.—Clafs and order, Decandria

Monogynia. Nat. Ord. Bicorms, Linn. Guaiacana, .lull.

Gen. Ch. Cat. Perianth inferior, of one leaf, cylindrical,

or fomewhat bell-fhaped, fhort, erect, with five teeth.

Cor. of one petal, funnel-fhaped ; tube fhort, cylindrical,

the length of the calyx ; limb four times as long, in five

deep, elliptic-oblong, obtufe, fpreading fegmentr. Stam.

Filaments ten, placed in a ring, fcarcely connected at their

bafe, awl-fhaped, inferted into the corolla ; anthers oblong,
erect, burfling lengthwife at the inner fide. Pijl. Germen
fuperior, rou: difh, of three cell?, with the rudiments of

many feeds ; ftyle fimple, the length of the ftamens ; ftigma

obtufe. Perk. Drupa roundifli, ufually of one cell. Seed.

Nut-, one or two, roundifh, pointed, convex on one fide, flat

on the other.

Eft. Ch. Calyx of one leaf, inferior. Corolla funnel-

fhaped, in five equal fegments. Stamens in a fiinple row.

Anthers fimple. Drupa with one or two feeds.

Obi. Juflieu is doubtlefs more correct in his idea of the

natural order of this genus than Linnreus, who clafted it in

an appendix to his Bicorncs, and yet thought it allied to

Citrus. Although only one or two of the feeds come to

their full fize in a cultivated, or even a naturalized itate,

in England or Italy, more may be prefumed to be perfected

in the warm and arid climate* of the Levant.

1. S. officinale. Officinal Storax. Linn. Sp. PI. 635.
Willd. n. 1. Ait. n. 1. Andr. Repof. t. 631. Woodv.
Med. Bot. t. 71. Sm. Fl. Grace. Sibth. t. 375, unpub-
hfhed. Cavan. Did. t. 188. f. 2. (Styrax; Mill. 1c. t. 260.

Camer. Epit. 38. Matth. Valgr. v. 1. 80. Ger. Em. 1526.)
—Leaves ovate, bluntifh, wavy, entire ; downy beneath.

Clufters fimple, of few flowers. Native of Syria, and molt

parts of the Levant. Mr. Hawkins informs us it is rather

common all over Greece and the Peloponnefus, being known
by the name of Xayour.xid in modern Greek. Dr. Sibthorp

found it called 5-011501x1, a flight alteration of its ancient

appellation. The fhrub is naturalized in hedges about

Tivoli, and was cultivated in England by Gerarde, before

the year 1597. It is occalionally met with in curious col-

lections, being beft preferved in a confervatory. A very

large tree of this kind, trained againft a wall in Chelfea-

garden, and covered every year in May or June with a pro-

fulion of mod elegant flowers, is by far the fineft we ever

beheld. The Jlem is bufhy, forming a tall Jhrub, or fmall

tree, with irregular, alternate, round, leafy branches, downy
when young. Leaves deciduous, alternate, italked, entire,

well compared by old botanifts to thofe of a Quince ; their

upper furface is fmooth, of a fine green ; lower clothed with

hoary ftarry down, much diminifhed as to quantity in a

garden, the veins fpreading from the rib at rather acute

angles. Clujlers terminating the young, fhort, lateral, leafy

fhoots of the prefent year, fimple, downy, bearing from two
to five or fix white flowers, of the fize and alpect of an

orange-bloflom. Calyx, as well as corolla, white and downy.

Fruit leathery, the fize of a goofeberry, fometimes ripened

in Italy, but never in England, nor are the feeds perfected,

even in gardens at Turin, fo as to vegetate.

This fhrub is chiefly remarkable for producing the valu-

able and highly fragrant gum called Storax ; fee that arti-

cle. We prefume the plant to have been cultivated by
Adrian, at his celebrated villa near Tivoli, and thus to have

become eftablifhed in the neighbourhood. He i6 recorded

to have introduced fome curious exotics into his garden

there ; and the Abbe Richard, in his Defcription d' Italic,

v. 6. 403, mentions the true Balfam-tree, Amyris Opobal-

famum, as one of the number ; but this was probably the

Styrax only. See Sm. Tour on the Continent, ed. 2. v. 2.

304. De la Lande lays, the wood is burnt at Rome in

winter to perfume the apartments, a handful at a time being

thrown on a brafier.

1. S. grandifo&Um. Large-leaved Storax. Ait. n. 2.

Willd.tr. 2>. Purfh n. 1. (S. officinale? Walt. Carol. 140.)

—Leaves obovate, acute, fomewhat toothed; downy beneath.

Clufters fimple, elongated, many-flowered ; their lower llalks

axillary. In woods on the banks of rivers, from Virginia

to Georgia, flowering from June to Augufl. A fine orna-

mental fhrub. Pur/b. Introduced into the Englifh gardens

in 1 765, by Mr. John Cree. sJittn. Michaux and Purfh

have well defined this fpecies and the following, though
Michaux
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Michaux has accidentally written grandiflorum of Aiton,

inftead of grandifolium. The preterit fpecies has much
imzWerJlowcrs, though larger leaves, than the officinale. Its

very downy cluflers terminate the young lateral (hoots in the

fame manner, but befides eight or tenflowers, of which each

is compofed, each of the three or four leaves of the (hoot

is accompanied by an axillary flower, the middlemoft leaf

ufually by twoflowers, all of them drooping. The margins

of the leaves are, more or lefs regularly, furnifhed with fmall

diftant glandular teeth.

3. S. pulverulentum. Powdery-leaved Storax. Michaux
Boreal-Amer. v. 2. 41. Purfti n. 2. (S. laevigatum

;

Curt. Mag. t. 921.) — Leaves obovate, obtufe, entire;

powdery or downy beneath. Flowers axillary, with two
or three 111 a terminal duller.—In the woods of Virginia

and Carolina, flowering from June to Augull. Refembles

the laft. Purjh. Cultivated by Mr. Loddiges at Hackney,
before 1806. Dr. Sims. We have feen no authentic fpe-

cimen, but by the figure and defcription this feems fuffi-

ciently diftinct from the grandifolium, having fmaller, more
obtufe leaves, deftitute of marginal teeth ; much fmoother

cluflers, confifting of, at moll, two or three flowers, the

rell being axillary. The flamens are faid to be eight only,

but this is not conllant.

4. S. lavigatum. Smooth Storax. Ait. n. 3. Willd.

n. 4. (S. lseve ; Walt. Carol. 140. S. giabrum ; Cavan.

DHL n. 500. t. 188. f. I. Michaux Boreal-Amer. v. 2. 41.

Purfli n. 3.- S. americana ; Lamarck Diet, v. 1. 82.

Herb. Linn, fil.)—Leaves elliptic-lanceolate, acute at each

end, unequally ferrated ; nearly fmooth on both fides.

Flowers almoft all axillary; folitary or in pairs.— In the

fwamps of Virginia and Carolina, flowering in July and

Auguft. Not above three or four feet high. The number
of flamens is from fix to ten. Purjh. This author thought

the prefent fpecies had not been introduced into Europe
;

but we can (hew fpecimens in the herbarium of the younger
Linnasus, from the Englifh as well as French gardens,

which induce us to believe it the real lavigatum of the Hortus

Kewenfls, introduced by Mr. Cree in 1 765, and we there-

fore preferve that name. The leaves are fmaller than in

any of the foregoing, and often very deeply, though never

uniformly, ferrated. We do not find them always fmooth,

though very pale beneath ; fome fpecimens being be-

fprinkled in that part with minute prominent points, or

hairs. Yet fuch fpecimens cannot be referred to the laft

fpecies. The flowers are almoft entirely axillary, folitary

or in pairs, fmall, white, drooping. Calyx fomewhat downy
at the bafe ; coloured towards the margin. Dr. Garden
fent fpecimens of this plant to Linnseus, who neglected to

defcribe them.

5. S. Benzoin. Benjamin Storax, or Gum Benjamin
Tree. Dryand. in Phil. Tranf. v. 77. 308. t. 12. Willd.
n. 3. Woodv. Med. Bot. t. 72. (" Arbor Benzoini

;

Grimm, in Eph. Acad. Nat. Cur. dec. 2. ann. 1. 370.
fig. 31." Benjui ; Garcias ab Horto in Cluf. Exot. rcy.)— Leaves ovate, pointed, entire ; downy beneath. Cluf-

ters axillary, compound.—Native of Sumatra. Mar/den.
Our fpecimen, faid to come from Guiana, was communi-
cated by Mr. T. F. Forfter. The plant is a (tranger in the

gardens of Europe, and is very rare in dried collections.

The branches are round, leafy, finely downv and hoary.

Leaves about four inches long, and two wide, alternate,

ftalked ; fmooth above ; clothed beneath with fine denfe
hoary down, and elegantly reticulated with triply compound
prominent veins, the principal of which have at their bafe

a fort of glandular tumour. Footflalks downy, about half

an inch in length. Siipulai none. Cluflers axillary, folitary,

or in pairs, feldom fo long as the leaves, alternately branch-
ed, with angular, downy llalks, and a few fmall, oblong,
concave, more downy, deciduous bradeas. Flowers from
fix to twelve in each duller, all tinned upwards, white,

fcarcely fo large as the S. officinale. Calyx bel!-(haped,

downy, with very minute teeth. Corolla four times as long,

angular in the bud, fomewhat filky, rather than downy.
Stamens ten, united at the bafe into a tube almoft as long as

the calyx. Germtn briflly. Stigma obtufe.

This, the true Benjamin, or Benzoin, Tree, was firft re-

ferred to its proper genus by the late Mr. Dryander ; who
being furnifhed with a fufficient fpecimen, could not fail to
perceive that it was a Styrax. The valuable perfumed gum,
yielded by this tree, is not lefs evidently akin to the gum
Storax, in fenfible qualities. (See Benzoin.) Ray had
erroneoufly fuppofed it the production of a North American
fhrub, thence named Laurus Benzoin by Linnaeus. (See
Laurus.) The latter, in correcting this error, fell into

no lefs a millake, making the Benjamin-tree a Croton, in

Mant. 2. 297, and a Terminalia, in Suppl. 434. To this

he is fuppofed to have been led by the French name of this

Croton or Terminalia, Bien-joint ; but he gives a better rea-

fon in juftification of himfelf in the Supplementum, where
he informs us that a piece of the trunk of the true Benzot,

brought by Thunberg, very clofely agreed, in its fingular

bark, with the tree before him, which grew in the Hove at

Upfal.

Styrax, in Gardening, furnilhes an aromatic deciduous
tree of the exotic kind, of which the fpecies cultivated is the

officinal Itorax (S. officinale).

Method of Culture.—It may be increafed by feeds obtained

from abroad, by lowing them in pots of light earth an inch

deep ; and as they are of a hard, llony nature, and rarely

come up the firft year, the pots fhould be plunged under a

frame during cold weather, and be in the (hade in fummer,
and in the fecond fpring be plunged in a hot-bed to forward
them, being careful to give water, and to harden the young
plants gradually to the full air in fummer, in a fhady place

during the hot weather, being often watered ; and in winter

the pots be replaced under a garden-frame, &c. to have (hel-

ter from froft ; then in fpring following let them be potted

off feparately, and managed as hardy green-houfe plants for

three or four years, when fome of them may be turned out

into the full ground in a lheltered fituation, trained againft

a fouth wall, and fome may be retained in pots for the green-

houfe collection : they afford ornament and variety in thefe

different fituations.

STYRIA, in Geography. See Stiria.

STYRNAS, a town of Sweden, in Angermannland ;

30 miles N. of Hernofand.
STYRSA, an ifland near the W. coaft of Sweden, in

the North fea. N. lat. 57 33'. E. long. ii° 52'.

STYRUM, a town of the duchy of Berg ; 4 miles

E.N.E. of Duifburg.

STYX, in Mythology, a river of Hell, or Ades, over

which was the paflage called the hateful paflage, from the

previous region or fuburbs of the realms of death into

Erebus.

The Styx is properly a fountain in Arcadia, which flows

from a rock, and then forms a dream, that continues for a

long time buried under ground ; its water was mortal, and

this circumitance, according to Paufanias, gave occafion to

the poets to make it a river or lake in hell.

Styx is reprefented as a torrent, pouring down a preci-

pice, and then as rolling on, to take its courfe along the

boundaries of Ades. On the hither fide, the ghofls or fouls

of the departed are waiting in a crowd, as Virgil
(
Mxi. vi.

v. 306.)
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hns dcfcribeJ tliem ; and Erebus commences with

the bank on the other fide of the river. The fole governor
of this part, and director of the paflage, is Charon, whole
dominion lies where the river has recovered itfelf from the

turbulence occasioned by its fall, and begins to become navi-

gable, and who is represented with his boat, both receiving

paffengers, and landing them on the farther ihore. VirgD
(jEn. vi. v. 304.) defcribes him as ttrong, and in all the vi-

gour and firmnels of old age, meanly clad, and with a large

rude beard, and matted grey hair, and his eyes fixed and
fiery. He is reprefentcd as carrying over the fouls of the

departed, one freight after another, according to his own
plea!

Styx, in the Theogony of Hefiod, was the daughter of
Oceanus and Tethys. When Jupiter wanted to be avenged
of the Titans, and called all the gods to his afliftance, Styx
wa> the firlt that arrived at Olympus, with her fons, which
(o much pleafed Jupiter, that he conferred high honours
upon this goddefs, loaded her with prefents, ordered her

name to be ufed in the inviolable oath of the gods, and kept
her children with hi?. Thefc children were the offspring of
the conjunction of Pallas with Styx.

The name of Styx was fo terrible, that the mod inviolable

oath was to fwear by Styx, and the gods themfelves were
very religious in obferving it. Thofe of them who perjured

themfelves after taking this oath, were very feverely punifhed.

The inviolability of this oath was founded upon the ancient

cuftom of uling the water of Styx for the trial of the

guilty and innocent, much after the manner of the Jews, as

to their water ofjealoufy. When the gods fwore by Styx,
they were to have one hand upon the earth, and the other
upon the fea. Iliad, xiv.

Styx, in Geography, a fmall branch of Patowmack river,

where it is called Cohongoronto : it rifes in the Laurel
Thickets, in the Alleghany mountains, runs north, and dif-

charges itfelf oppofite to Laurel creek.

SUA BO, a river of Africa, which joins the Zambefe,
S. lat. 18°. E. long. 35

3
;c'.

SUADI. See Souadi.
SUAGRA, a town of Hindooitan, in Bahar

; 45 miles

N.W. of Chuprah.
SUAIDA, a town of Arabia, in the province of Heds-

jas ; 25 miles N. of Medina.
SUAKEM, or Suaquem, a fmall ifland in the Red

fea, near the coaft of Nubia, with a fea-port of the fame
name, anciently called " Theon Soter." The ifland is

fituatod in a bay, the entrance of which is narrow, and well

fecured from every wind, with five, fix, and feven fathoms
water. It belongs to the Turks, 3nd is governed by a pacha.
The harbour is able to contain 200 (hips. The bottom is

mud. The fhips can come clofe up to the fhore, quite round
the town, and may be laden by laying a plank from the ware-
houfes, to the doors of which the gallies are fattened, with
the beaks ftretching over the ftreets. The trade is very con-
siderable with both the coafts of Africa, the Eaft Indies,

Arabia, and Esrypt. By nature, the fhoals, rockf-, fand-

banks, and intricate channels, rendered it pretty fecure from
the attack of an enemy by fea, and it u likewife well for-

tified by art. N. lat. 19° 20'. E. long. 33 .

SUAMPETTA, a town of Hindooitan, in Golconda ;

28 miles N.N.W. of Hydrabad.
SUAN, a town of Hindooitan, in Bahar ; 8 miles W.

of Bahar.

SUANCES, a river of Spain, which runs into the At-
lantic, N. lat. 43° 26'. W. long. 3 59'.

SUAN-YANG, a city of Corca ; 35 miles W. of Tfin-
tchuen.

SUARD, M., in Biography, a man of letters of the

old monarchical fchool in France, a ci-devant member of

the Academic des Sciences, poffefled of much learning and

good tafle in all the fine arts. He and his learned friend the

abbe Arnaud'were the firlt; to decry the mufic of Lulli and

Rameau forty years ago. But charmed with the new mufic

of Gluck, M. Suard became fuch an intolerant and exclu-

five partizan for the worthy Teutonic chevalier, that he fet

him up, not only againfl Piccini and Sacchini, and all the mu-
licians in the German empire, but all the kingdoms and flates

of Italy.

SUAREZ, FnANCIS, a Spanifh theologian, was born

at Granada in the year 1548. He was at an early

age diltinguifhed by an extraordinary memory, though
his other faculties arrived very gradually at maturrity.

Having been admitted into the fociety of Jefuits, he be-

came a profeflor in the fociety'a fchools at Alcala, Sala-

manca, and Rome, and at length was appointed firlt pro-

feflor of theology at Coimbra. He died at Lifbon in 1617,
with fuch resignation and tranquillity, that his lalt exclama-

tion is faid to have been, " I did not think it was fo fweet

to die." His indefatigable induftry may be inferred from

the twenty-three folio volumes of his works, which have

been printed at Lyons, at Mentz, and, fo lately as the year

1748, at Venice. The principal i'ubjec\ -of thefc volumin-

ous publications is theology. Suarez is accounted the prin-

cipal author of the fyftem denominated " Congruifm," fun-

damentally that of Molina ; by which Suarez attempts to

explain, from a fimultaneous concurrence of the divine and

human being, how grace infallibly produces its efttdt, with-

out deftroying man's free will. Suarez, being a well-known

mafter of controverfy, was defircd by pope Paul V. to un-

dertake the defence of the Catholic faith in England, where

many of that communion took the oath of allegiance re-

quired by James I. His book was entitled, " A Defence of

the Catholic Faith agamft the Errors of the Englifh Seft."

In difcufiing the legality of the oath demanded, the principles

which he maintained were thofe of the civil as well as the

ecclefiaftical fupremacy of the papal fee. Thefe gave fuch

offence to James, that he ordered the book to be burnt in

front of St. Paul's church, and prohibited it to be read in

his dominions. The parliament of Paris alfo caufed the

book to be burnt by the common hangman, as containing

feditious tenets. An abridgment of the works of Suarez, in

two volumes folio, by father Noel, a Jefuit, was printed at

Geneva in 1732. Morcri.

SUARIF, in Geography. See Shuarif.
SUARTSKAR, a fmall ifland on the weft fide of the

gulf of Bothnia. N. lat. 6i° 17'. E. long. 17° 7'.

SUATAH, a town on the E. coaft of Borneo. N.
lat. 2° 55'. E. long. 1 1

6° 38'.

SUB, a Latin prepofition, equal to hypo, Gr. ; fotto,

Ital.j and bcloiv, in Englifh. It is frequently ufed in old

muiic for intervals, and for meafure, or proportions of

time.

Padre Martini, after giving a long lift of Greek, Latin,

and Italian indications for bringing in the anfwers to per-

petual fugues, or canons, in his " Saggio di Contrappunto,"

fays, befides thefe enigmatical and myltic indications for the

folution of canoni chiujl, or clofe canons, there are two par-

ticles in ule, fob and fopra, below and above ; as adfub dia-

pafon, ad fub diapenle, &c. The particle fob implies that

the anfwer ought to be in the oftave, or 5th below the lub-

jed\ or guide. The particle fopra, or fopra, lefs frequently

occur8, which implies an anfwer above the prcfe, or fubjedl ;

as it feldom happens that a fugue, or canon, is ledoffby any

other than the principal, or highclt part in the compoiition.

The
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The Greek equivalents \.ofub znAfupra, are hypo and hyper,

which fee.

There is a great deal of ufelefs pedantry in explaining the

ufe that is made of fub in the dictionaries of Broffard, and

his tranflator Graflineau, as to meafure, or the proportions

of time, fubfequi terea, tripla, difemhnenime, or niealmv

of three to four, which is marked after the clef, thus :

C \, Sec. But thefe explications are only to be found

in old treatifes, or in old mufic not worth decyphering.

The triple proportions and meafures of triple time, fince

the ufe of bars and dots, are fo clearly exprefled by num-

bers at the clef, as to want no other explanation. See

Measure, and the Modern Time-tabi.i.

Sub is alfo frequently ufed in compolition, in our lan-

guage. E. g.

SvB-Brigadier, an officer in the horfe-guards, who ranks

as cornet. See Brigadier.
SuB-Chantor, an officer in the choir, who officiates in the

abfence of the chantor, &c.

SvB-Deacon, an inferior minifter, who anciently attended

at the altar, prepared the facred vellels, delivered them to

the deacons in time of divine fervice, attended the doors of

the church during communion fervice, went on the bifhop's

embaffies with his letters or meflages to foreign churches, and

was inveiled with the firil of the holy orders.

They were fo fubordinate to the fuperior rulers of the

church, that, by a canon of the council of Laodicea, they

were forbidden to fit in the prefence of a deacon without his

leave. See Deacon.
According to the canons, a perfon mult be twenty-two

years of age to be promoted to the order of lub-deacon.

It is difputed among the Romanifts, whether the lub-

deaconhood be a facrament or not ; in regard fub-deacons

are ordained without impofuion of hands, and that there is

no mention made of them in Scripture. Yet Bellarmin

holds the affirmative fide of the queftion.

By the papal canons, a married man may be ordained fub-

deacon, upon condition his wife confent to it, make a vow
of continence, and (hut herfelf up in a monaltery.

SvB-Dean, a dignity in certain chapters beneath the

dean.

SuB-Lieutenant, an officer in the royal regiment of artil-

lery and fufileers, in which are no enfigns, who is the lame

as fecond lieutenant. See Lieutenant.
SuB-Mar/hal, an officer in the Marfhalfea, who is deputy

to the chief marfhal of the king's houfe, commonly called

the knight-marjhal, and hath the cultody of the prifoners

there. He is otherwife termed under-marjhal. Crompt.
Jurif. 104.

SuB-Prior, a clauflral officer, who affifts the prior, &c.

Sub- Ploughing, in Agriculture, the praftice of running a

plough-fhare through or below the foil, without turning it
;

and the plough ufed for this purpofe is called a Itub-

plough.

SvB-Salts, in Chemijlry, falts with lefs acid than is fuffi-

eient to neutralize their radicals. When a fait is found to

contain an excefs of acid, the prepofition fuper is generally

prefixed to its name. We are indebted, fays Mr. Parkes,

in his " Chemical Catechifm," to Dr. Pearfon for this mode
of diftinguifhing thefe falts.

SvB-Soil, in Agriculture, a term often applied to the

intervening bed or flratum of earthy or other matters, which
lies between the furface-foil, and the bafe or fub-flrufture on
which the whole reds. This is very uncertain in regard to its

depth in moll cafes. In fome inltances, as where the un-
cultivated part of the earth or land refts or is placed on
rock or rocky matter, it may be faid, it is fuppoled, to be
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wanting ; though, in mod cafes of this nature, a ftratumer
bed of a gravelly kind, mollly conihtuted of broken r<«.k

and earth, is found b tween them. And in a variety ot

a regular bed of gravel, land, or other fimilar earthy

material, intervenes between the foil and the bafe or fub-

ili lu'ture ; while in Hill other inllances, a fomewhat uniform
mafs of earthy materials reaches to a great depth, and, of
1 in le, if any definite depth or thicknefs of fub-foil be given
to it, it mull be arbitrary and uncertain in fome degree or
meafure.

The nature of the fub-foil, as well as the bafis on which it

rells, has alfo very great influence on the produ&ivenefs of

the land. See Son,.

Sub-6W Arched Main-Drain, fuch a drain as has a fort of
arch turned over it in mafon's work. Theie drains are in ge-

neral much too expenfive to be employed in any fituation, ex-

cept as large dilcharging drains, where the ground is loofe

and porous, or where open drains cannot be admitted, as in

plealure-ground6, or to convey off water from deep well-

drains. Where Hones of the flat kind can be readily ob-
tained, thefe forts of drains may be formed of them, efpe-

cially where the quantity of water is not too great.

Sun-Soil Brick-Drain, that fort of deep, under-foil

drain which is formed or laid with common or other kinds of

bricks, or with fome fimilar kind of materials, in a perfect

manner. It is almolt always in ufe for fpring-draining. See

SpRlfiG-Drain.

SvB-Soil Covered Drain, fuch a drain as is formed in the

under-ltratum of the land ; and which Ihould conilantly vary

according to the nature of it, and that of the materials which
the particular fituation affords. Thefe forts of drains are

either holloiu or Jilled, according as they are to receive the

water, and the nature of the materials of which they are to be
conllrudted. Moles are the greatell enemies of thefe drains,

efpecially where their operations arife near the lurface. Thefe
natural drainers of foils (and valuable labourers in old grafs-

lands) require, it is conceived, outlets to their drains, to dif-

charge the rain-water which the foil communicates to their

runs ; otherwife they would be liable to be drowned in their

own works, or to be driven from them, in a wet feafon.

Hence we fee, it is faid, the fides of open drains, ditches,

and rivulets, pierced with mole-holes. Covered drains are

equally favourable to their purpofe ; and doubtlefsly are in

common ufe, where moles inhabit the fub-drained lands.

There is another fource of injury in field-mice to filled

drains. They not only, it is faid, militate againll them, in

the manner of moles, but make their lodgings, it is appre-

hended, among the rough, open materials.

Svs-Soil Hollow Drain, fuch a drain as is formed in the

under foil without being filled. It is obferved by a late

writer, that in cafes where the water is to enter the drain at

its bafe, as in that of rifing waters, hollow drains are pre-

ferable to thofe which are filled, efpecially where the borer

has been ufed, as the water immediately finds an open channel

to receive it. Mr. Elkington recommends, in difficult cafes

at lead, to bore by the fide of the drain, not in the middle

of the floor. If the bottom of a drain, which is perforated

on the fide, were made hollow, or difhing, not flat, the

months of the bores would be out of the way of the cur-

rent of the water. If the bottom of a drain be not

firm enough to fultain the current, common pantiles

would make an eligible floor for a perforated trench.

And it is added, that where the drain is to colleft the

water at its fides, from the ftratum in which it is formed,

a depth of abforbent materials may be required ; and

here drains of lefs expence will generally aniwer the de-

fired end. In cafes where rifing and defcending waters are

to
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to be received, the two kinds may be profitably united in

many inllances it is fuppoled.

But thefe Torts of drains may be formed in different ways,

and of various materials. When conllrufted of Hones, it has

been Hated by Mr. Marfhall, that in dillrifts where thin, flat

ftones abound, and in cafes where the fub-foil is deep, and

of a loofe, friable texture, fquare-walled drains, formed

with wide flat Hones laid at the bottom, a dry wall raifed on

each fide with the refufe fplinters of the lame rock, and co-

vered with flat llones at the top, are eligible.

It is remarked, that in Devonfhire, where thin flat ftones

and rough pebbles are equally plentiful, it is common to

place the former, trianglewife, at the bottom of the trench,

and then to fill in, above, with the latter : thus forming, at

a moderate expence, a drain that is equally adapted to waters

riling at the bafe and thofe which are collefted from the fub-

foil. They are much firmer, and lefs expenfive, than the

more common fquare drains that are formed with two fide-

ftones, fet on edge, and a wide, flat, covering (lone, which

form an unliable fabric, compared with a triangular dram.

It is further llatcd, that hollow drains may alfo be made of

common bricks, but generally at a great coll. This has led

to the invention of draining-bricks of various forms. And
in a country where clay is plentiful, and llones are fcarce,

they may be profitably ufed. In places where manufac-

tories of draining-bricks are not eitablilhed, and where the

length of drains required is not great, a flooring of common
plain tiles , and, along thefe, a line of common ridge-tiles,

would form an efficient channel for almoll any purpofe of

working-drains. Where water is to be collected trom a fub-

foil, which, though abforbent, parts with its fuperfluous moif-

ture reluctantly, and where pebbles are wanting, a covering of

clean rough gravel, or other hard and open materials, would

be found ufeful in this, as in every other fpecies of hollow

draining. See SpRlNG-.Dram.

SUBAH, or Soubah, a term ufed in India as fynoni-

mous with province. See Circar.
Accordingly, fubadar, or foubahdar, denotes the governor

of a province : the term is alfo applied to a black officer,

who ranks a» captain in the Company's troops, but ceafes to

have any command when an European officer is prefent.

SUBALTERN, formed from Jub and alter, another, an

inferior officer, or one who difcharges his poll under the com-
mand, and fubjeft to the direction of another.

Such are lieutenants, fublieutenants, cornets, and enfigns,

who ferve under the captain.

We alfo fay, fubaltern courts, jurifdiftions, &c. Such
are thofe of inferior lords, with regard to the lord para-

mount ; hundred-courts with regard to county-courts, &c.

For the fubaltern perfons in an epic poem, F. Boliu ob-

ferves, there is no necefllty to be very drift in preferving

every one's character.

The patriarchs, M. St. Evremont tells us, had feveral

wives, who did not all hold the fame rank ; but there were
feveral fubaltern to the principal wife.

Subaltern Genus. See Genus.
SUBAPOUR, in Geography, a town of Bengal; 40

miles N.N E. of Iflamabad.

SUBARKAN, a town of Afiatic Turkey, in the go-

vernment of Diarbekir, on the Euphrates ; 75 miles E.S.E.
of Kerkifieh.

SUBARMALE, among the Romans, a coarfe and thick

kind of callock worn by the foldiers under their arms, in

order to keep them from being hurt with their weight.

SUBBRA, in Geography, a town of Bengal; 20 miles

W. of Rogonatpour.
SUBBUTEO, in Ornithology, the name of a bird of the

Vol. XXXIV.

hawk kind, called in Englifh the ringtail ; the male of which
has been luppofed to be the hen-harrier. Some authors
give it the name ofpygargw accipiter. See Hobby.
SUBCLAVIAN, in Anatomy, the great arterial and

venous trunks belonging to the upper extremity. See Ar-
tery and Vein.
Subclavian Aneurifms, in Surgery. For an account of

the recent operations for their cure, we refer to the article

Surgery.
SUBCLAVIUS, (cofto-claviculaire,) in Anatomy, a fmall

mufcle, lying, as its name implies, under the clavicle. It is

narrow and elongated, and reaches from the under furface of

the clavicle, where it ariles by tendinous and flefhy fibres,

obliquely to the cartilage of the firll rib, in which it is in-

ferted by a Itrong tendon. The peftorali-i major covers it

in front ; alfo a thin aponenrofis extending from the edge
of the clavicle : behind, it covers the axillary vcflels and
brachial plexus. Its upper edge is attached to two-thirds
of the under furface of the clavicle, towards the fcapula : in

front, this edge is free. The lower edge is alfo free. The
outer extremity is pointed, and forms the commencement
of its origin from the clavicle : the inner end is larger, and
terminates on the cartilage of the rib in front of the collo-

clavicular ligament.

It will deprefs the clavicle to the cheft, and rellore it

after it has been carried either forwards or backwards.
The clavicle being fixed, it may render firm the firll rib.

SUBCONTRARY Position, in Geometry, is when two
fimilar triangles are lo placed, as to have one common
angle, O, ( Plate XV. Geometry, Jig. 1.) at their vertex, and
yet their bafes not parallel.

If the fcalenous cone A B L C K be fo cut by the plane

D I E H, as that the angle at E = B, the cone is then

faid to be cut fubcontranly to its bafe B C : and in thii

cafe the feftion D I E H will be a circle.

For, through the vertex A and centre of the bafe, let

the triangular feftion A B C be taken, fo as to be at right

angles to the planes of the bafe BKCL of the fubcon-
trary feftion D I E H, and of the feftion F I G H taken
parallel to the bafe, and cutting the fubcontrary feftion in

the line I O H : confequently, I O H is perpendicular to

D E and F G, interfefting one another in O. The feftion

F I G H, parallel to the bafe of the cone, is a circle ;

therefore FO x O G = O I" : and the triangles G O E
and FOD having GEO = ABC = DFO, and

G O E = D O F, are fimilar ; therefore E O : O G :: F D
: DO, and EO x DO = FO x OG = 01'; con-

lequer.tly, O I is a mean proportional, either between F O
and O G, or D O and E : and as the fame would happen
wherever F G cuts D E, all the lines O I, both in the

feftions F I G H, and D I E H, are lines in a circle ; con-

fequently the feftion D I E H is a circle.

SUBCOSTAL, in Anatomy, a name given by Winflow
to the internal intercoftal mulcles. See Intercostales.
SUBDARUPOUR, in Geography, a town of Hin-

dooftan, in Bahar ; 23 miles N. of Durbungah.
SUBDIVISION, in a general fenfe, denotes a fecond

divifion of any whole. In a military fenfe, a company is

faid to form two fubdivifions ; whereas two companies

added together make a grand divifion ; except the flank

companies, which of themlelves conilitute grand divifions.

SUBDOMINANTE, in Muftc, is a name given by M.
Rameau to the fourth note of the tone, becaufe the domi-

nant is immediately above it, or rather becaufe it has the

fame interval of the tonic in defcending, as the dominant

has in afcending.

SUBDUCTION, in Arithmetic, the fame as fubtraftion.

3 H SUBDU.
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SUBDUPLE Ratio, is when any number or quantity

is contained in another twice. Thus 3, is laid to be fub-

duple of 6, as 6 is duple of 3. See Ratio.
SUBDUPLICATE Ratio of any two quantities, is

the ratio of their fquare roots.

SUBER, in Botany, the ancient Latin name of the Cork
Tree, of obfeure and doubtful derivation. (See QuERCUS,
fp. 33.) It may not be amifs here to obferve, that in the

fame article, under fp. 31 and 35', mount Athos is by ac-

cidental miilake put for mount Atlas ; and that the latter

fpecies, Q. Pfeudo-coccifera, is defcribed and delineated in

Labillardiere's Plant.e Syria, falc. 5. t. 6.

Suber Montanum. See Cork, Fojjil.

SUBE RATES, in Chemiflry, falts formed by the com-
bination of any bafe with the fuberic acid. Thefe falts

may be generally deicribed as pofleffing a bitter talte, and

being decompofable by heat. The principal fuberates are

thofe of barytes, of potafs, of lime, and of ammonia. The
fuberates, which are all faftitious, are more or lefs foluble ;

fome readily, and others with difficulty, cryitallize. Some
remain pulverulent, whillt others are deliquefcent. The
mineral acids decompofe thefe falts, and precipitate from
their folutions the fuberic acid, which feparates in the cryf-

tallized form. None of thefe falts are yet come into ufe.

SUBERIC Acid, an acid prepared from cork by means
of nitrous acid. (See Acid of Cork.) It was difcovered

by Brugnatelli in the year 1787, and he gave it the name
fuberic from fiber, the cork-tree. He has noticed, that this

acid may be obtained in confiderable quantities from paper,

by treating it with nitric acid. Its taite is acid : it is gene-

rally feen in the itate of powder, and is not cryltallizable.

Boiling water diffolve» half its weight, but it is very info-

luble in cold water. Parkes's Chem. Catechifm.

SUBETH, the word ufed by the Arabian writers to ex-

prefs a carus.

Subetii Sabala, a term ufed by the Arabian writers to

? xprels a coma vigil.

SUBHAVATI, in Hindoo Mythology, the name of the

court or terreitrial paradife of the Hindoo Neptune, who
is called Varuna; which fee. It is defcribed in the Pu-
rana as fituated far in the weft ; Varuna being guardian of

that region. .

SUBIACO, in Geography, a town of the Campagna di

Roma ; 28 miles E. of Rome.
SUBIANO, a town of Etruria

; 7 miles N. of Arezzo.
SUBJECT, Subditus, a perfon under the rule and

dominion of a fovereign prince or ftate.

Of fubjefts, fome are fo by birth, others become fo by
afts of naturalization.

Anciently the lords called, abufively, thofe who held

lands or fees of them, or owed them any homage, their

fubjefts.

Subject, Subje3um, is alfo ufed for the matter of an
art or feience, or that which it confiders, or on which it

is employed. Thus, the human body is a fubjeft of medicine.

In this fenfe anatomiils call the body they are difl'efting,

and upon which they read leftures, their fubjeft.

The fubjeft of logic is thinking, or reafoning ; but more
particularly in a fyllogifm, one of the terms of a propofition

is called the fubjeil, and the other the attribute.

In poetry, the fubjeft is the matter treated of, or the

event related, or fet to view, and enriched with ornaments.

Subject alfo denotes the fubftance or matter to which
an accident is added.

It is a maxim, that two contraries can never fubfiit in the
fame fubjeft.

Subject, in Mufic, a feries of notes at the beginning of
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a movement in the principal part, which ferves as a text 01

theme, and which mould not long be forgotten ; as this firft

idea fhould give birth to all the reft. (See Design.) All
the other parts require only art and labour in filling them
up. But the principal melody depends on genius, and it is

that alone which mamfefts invention. The principal fub-

jefts in mufic produce airs of many kinds. Canons, fugues,

and imitations, are conftrufted on a few bars, and often on
a few notes, which are repeated after each other in the feveral

parts, from the beginning to the end of the movement : m
canons rigoroully in the fame intervals; in free fugee, rigo-

roufly only at the beginning, in the anfwers ; and imitations

may be made in any intervals of notes that remind us of the
pail age to be imitated.

In writing upon canto fermo, and in elaborate counter-

point, the parts are frequently changed, and the fubjeft, or
canto fermo, fometimes given to one part and fometimes to an-

other: this is called double counterpoint. (See Counterpoint.)
Thefe are very artful exerciles for young contrapuntifts. But
the time for gaining fame and admiration in mufic by mere
labour is over. Imagination has taken wing, and her flights

and meanders, if accompanied by grace, are fure to be
eagerly followed by every judge of the art ; as thefe flights,

if not too wild and capricious, need not preclude ingenuity

and contrivance in the fubordinate parts. A cold and
barren compofer, after having, with difficulty, found a mean
and infipid fubjeft, only tranfpofes and repeats it in all the

warrantable keys ; but a great mailer, full of fire and ima-

gination, without luffering the fubjeft to be forgotten, gives

it, either by the accompaniment, or by fome little change
or grace, a new countenance every time he repeats it. And
here we cannot in juftice withhold our admiration at the

ingenious and delightful manner in which Haydn and
Mozart adhere to the fpirit of their fubjefts, without dull

and monotonous iteration.

Subject, in the Manege. To keep a horfe fubjeft, is

an expreffion relating to volts ; fignifying to keep the croupe

of the horfe in the round, fo that it may not flip out ; that

he may not traverfe, and that he may work in the manege,
croupe in, marking his equal times, without lofing his

ground.

SUBJECTION, Subjectio, in Rhetoric. See Hy-
perbole.

Subjection, Civil, in Law. See Civil SubjecTwn.

SUBJECTIVE Part. See Part.
SUBINFEUDATION, in Zaw.was where the inferior

lords, in imitation of their fuperiors, began to carve out

and grant to other minuter eltates than their own, to be

held of themfelves, and were fo proceeding downwards in

infinitum, till the fuperior lords obferved, that by this

method of fubinfeudation they loil all their feodal profits of

wardfhips, marriages, and eftreats, which fell into the hand6

of thefe mefne or middle lords, who were the immediate

fuperiors of the terre-tenant, or him who occupied the

land. This occafioned the ftatute of quia emptores. Bl.

Com. vol. ii.

SUBINTRANTES Febres, a term ufed by fome me-
dical writers to exprefs thofe fevers in which one fit begins

before the other is perfeftly worn off.

SUBITO, Ital. immediately, without lofs of time : as

•uolti fubito, turn over quick.

SUBJUNCTIVE, in Grammar, the fourth mood, or

manner of conjugating verbs, thus called, becaufe ufually

fubjoined to fome other verb, or at leaft to fome other par-

ticle, as, if I loved: though this were true, &c.

The Greek is almolt the only language that properly has

any fubjunftive mood ; though the French, Spanifh, and
Italian,
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Italian, liavc fome (how of it. In nil other languages, tlie

fame inflections ferve for tho optative and the fubjum

moods: for which reafon the fabjunctive mood might be

retrenched from the Latin, and thofe other grammars ;

becaulc they are not the different ways of Signifying, which

may be very much multiplied, but the different in

that constitute the different moods. Sec Mood.
SUBLAPSARY, or Infralapsaky, in Theology, a term

applied to facfa as hold that God, having forefeen and per-

mitted the fall of Adam, and, in confequence of it, the

lofs of mankind, refolved to give a grace fufficient for fal-

vation to lo-.vc, and to refufe it to others.

Sublapfarian is ufed as fynonimous with Infralapfarian, in

opposition to Supralapfanan.

SUBLIC1US Pons, in Ancient Topography, one of the

eight bridges over the Tiber at Rome. This was the firft

bridge that was built at Rome: it was conftru&ed by Ancus
Martins, entirely of oak ; whence Ovid calls it Robornus.

On this bridge the brave Horatius Codes kept at bay the

whole army of the Tufcans, commanded by Porfenna ; and

from hence alfo the dead body of Heliogabalus was thrown

into the Tiber. It croffed the Tiber from the foot of

mount Aventine, to the fpot here called prala Mutia, and

led towards Etruria. A fudden inundation broke down
this bridge, in lieu of which the praetor Emilius Lepidus

built one of ftone ; when this was deftroyed by the fuelling

of the water, the emperor Tiberius constructed another of

ftone ; and when this was deftroyed by the fame means,

the emperor Antoninus Pius built a new one of marble,

more lofty than the former. But this alfo has been demo-

lilhed by the overflowing of the Tiber, fo that only few

remains of it are to be perceived, near the banks and under

the water.

SUBLIMABLE Bodies, a term ufed by fomc of our

chemical writers to exprefs fuch fubftances as are capable

of fublimation in a dry form.

SUBLIMATE, a chemical preparation, the bafis of

which is mercury or quickfilver. See Mercury.
In making corrotive fublimate, the quickfilver is extin-

guished bv trituration in calcined vitriol. But M. Lemery
obferves, that bole armenic and potters' clay are cheaper,

and extinguifh the mercury looner.

It has been faid, that to try whether fublimate has been

fophifticated with arfenic or not, it was to be rubbed with

fait, or oil of tartar; and that, if fophifticated, it would

turn black. But M. Lerr.ery agrees with Barchufen and

Boulduc, that this is no trial ; for the fait of tartar has the

fame effect on the good and the bad fublimate. Mem. de

l'Acad. des Scicnc. 1704.

Liver of fulphur is known to be an excellent antidote

againft the poiionous effects of corrofive fublimate, &c.

See Liver of Sulphur, and Poison.

Sublimate, Blue, a preparation of mercury with fome

other ingredients, yielding a fine blue for painting. The
method of making it is thus : take quickfilver, two parts,

flower of brimftone, three parts, fal ammoniac, eight parts ;

grind thefe upon a porphyry, and, with the quickfilver,

put them into a long-necked glafs vefTel, luted at bottom
;

place it in a fand-heat, and when the moifture is afcended,

you will have a fine blue fublimate for painting. Neri's

Art of Glaf«, p. 164.

SUBLIMATION, Si blimatio, in Chemijlry, an ope-

ration by which volatile and folid fubftances are collected

and obtained, and differs little from diftillation, excepting

that, in diftillation only the fluid parts of bodies are raifed
;

but in fublimation the folid and dry ; and that the matter

to be diftilled may be either folid or fluid ; but fublimation

ts concerned only about folid fubftances. There is alfo an-

other difference, namely, that rarefaction, which is of very

great ufe in diftillation, ha<i hardly any room in fublimation
;

for the fubftances which are to be fublimed, being folid, are

incapable of rarefaction, and fo it is only impulfe that can
raifc them.

However, it may not be improper to inquire a little more
nicely into the reafon of fuch a diverfity in the elevation of

BS ; why fomc do afcend with a gentle lieat, and other*

are not to be raifed by the moft vehement tire ; and fuch

an inquiry will more properly come in here, bec&trfe this

head contains all the bufmefs of volatility and fixation.

The caufe of this elevation and afcent in the particles of

bodies, is to be afcribed to the fire, not only on account
of impulfe, but of another property the fire has, namely,
to infimiate itfelf into all the interftices of thefe bodies, and
thereby break the cohefion of their parts, fo that at laft

they become divided into very fmall parts, if not into the

fmalleft that art can reduce them into.

Particles, thus feparated and divided, lofe much of their

gravity. For the gravity of the fame particle decreafes

in the fame proportion as the cube of the diameter a
leflened. Suppofe, therefore, a body, whofe diameter is 12 ;

if, then, its diameter be made lefs by 1, viz. II, the gra-

vity of that body will be only 9,3, or thereabouts ; a body,
then-fore, by being divided into very minute corpufcles,

becomes caiy to be fublimed.

Add, that the furface of the body decreafes in a very

different manner from gravity, only as the fquare of the

diameter is leflened. Where the gravity decreafes in fuch
a feries, as is expreffed by the numbers 1728, 1731, iooo,
the diminution of the furface will obferve this proportion ;

viz, 144, 121, 100; and when, upon reducing the diameter
to 6, the gravity becomes lefs than 2, the furface will ftill

amount to 36.

How much this contributes to a quick afcent, will

appear from the fublimation of camphor, benzoin, and
arfenic ; whofe particles, as they cohere but loofely, are,

for that reafon, diffufed into a larger furface ; upon which
account they are the eafieft to be fublimed of any : nay,

thefe folid particles, upon account of their furface, will

fooner afcend than many fluids.

So flower of fulphur rifes fooner than oil, not only than

that of vitriol, but any other, though ever fo light.

By this contrivance of nature, viz, that the gravity of
bodies decreafes in a triplicate, but their furface in a dupli-

cate proportion of their diameters, it comes to pafs that

bodies, which have a very different gravity, may be raifed

with the fame force. Thus the falts of animals, as of hartf-

horn, human blood, that of vipers, &c. being compofed of
very minute corpufcles, as is found by experience, in dif-

tilling them, do eafily afcend, becaufe the furface in them
is not leffened fo much as gravity is ; and the falts of vege-

tables, as of tartar, balfams, &c. which are of a more clofe

texture, by reafon of their larger furfaces, are alfo without
much difficulty raifed.

The corpufcles alfo of minerals and metals, though very

compact and heavy, do, in fome meafure, give way to the

fire, and are capable of being fublimed. In all thefe in-

ftanccs, the breadth of the furface, which expofes the par-

ticles more to the impetus of the fire, is the reafon why they

are raifed with as much eafe as if their gravity ha. been
leflened by diminishing their furface ; fo that 1 -ticks,

though ever fo different in weight, may be equall'. aifed

by the fame degree of heat, if the proportion of their gra-

vity be reciprocal to that of their furfaces.

Sublimation is employed to feparate volatile fubftances

3 H 2 from
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from othera which are fixed or lefs volatile, to combine two
volatile matters, as in the operation of the fublimates of

mercury, and to collect fome volatile fubllances, as ledative

fait, fulphur, and all the preparations called flowers.

The apparatus for fubhmation is very fimple. This pro-

cefs is conducted fometimes in a crucible, with a cone of

paper or another crucible inverted over it, in which the

product is condenfed ; and as in this cafe it is light and

fpongy, it was formerly named " flowers." A matrafs or

fmall alembic is generally fufficient for the fublimation of

fmall quantities of matter. But the veffels, and the method
of managing the fire, vary according to the nature of the

matters that are to be fublimed, and according to the form

which the fublimate is to receive. When the matters to be

fublimed are volatile, a high cucurbit, to which is adapted

a capital, and even feveral capitals placed one upon another,

are to be employed. The fublimation is performed in a

fand-bath, with only the precife degree of heat requifite to

raife the fubftance which is to be fublimed, and the capitals

are to be guarded as much as poffible from heat.

When along with the dry matter, which is to be collected

in thefe fublimations, a certain quantity of fome liquor is

raifed, as in the fublimation of fedative fait, and rectifica-

tion of volatile concrete alkalies, a paffage and a receiver for

thefe liquors muft be provided, which is conveniently done

by ufing the ordinary capital of the alembic, furnifhed with

a beak and a receiver.

Some fublimates are required to be in as folid and com-
pact maffes as their nature will allow, as camphor, fal am-
moniac, and all the fublimates of mercury. The molt

proper veffels for thefe fublimations are bottles or matraffes,

which are to be funk more or lefs deeply in fand, according

to the volatility and gravity of the matters that are to be

fublimed. The art of conducting thefe fublimations confilts

in applying fuch a degree of heat, or in fo difpoling the

fand, (i. e. making it cover more or lefs of the matrafs,)

that the heat in the upper part of the matrafs fhall be fuf-

ficient to make the fublimate adhere to the glafs, and to

give it fuch a degree of fufion as is neceffary to render it

compact, but not a heat fo great as to force the fublimate

through the neck of the matrafs, and diffipate it.

Many fubltances may be reduced into flowers and fub-

limed, which cannot be fublimed in clofe veffels, but require

a very great heat, with the accefs of free air, and even the

contact of coals : fuch as molt foots or flowers of metals,

and even fome faline fubltances. The matters from which
thefe fublimates are feparated, muft be placed among burn-

ing coals in open air, and the flowers are collected in the

chimney of the furnace in which the operation is performed.

This procefs is called fublimation in the manner of Geber.
Of this kind of fublimates are the tutty, calamine, or pom-
pholix, gathered in the tops of furnaces in which ores are

fmeltcd. Macquer's Diet. Chem. Encr. edit. art. Sub-

limation.

SUBLIME, in Difcourfe, fomething extraordinary and
furprifing, which (trikes the foul, and makes a fentiment or

compofition ravifh and tranfport.

This is what Longinus, who has written exprefsly on the

fubject, me3ns by fublime. The definition, indeed, is not

his, but M. Boileau's ; for the author, writing his book
after another of Cecilius on the fame fubject, and employing
himfelf almoft wholly in (hewing what the fublime is, de-

clined defining it, as fuppofing it well known.
By the definition it may appear, that the fublime is a

very different thing from what the orators call the Sublime

Style ; which fee. See alfo Sublimity.
Sublime Geometry. See Geometry.

SUBLIMING PoT3. See Aludels.
SUBLIMIS, in /tnatomy, the name of a mufcle in the

fore-arm, which bends the middle joints of the finger*.

See Flexor.
The flexor brevis digitorum pedis in the foot, which bendt

the correfponding joints of the toes, has fometimei been de-

fignated by the fame epithet. See Flexor.
SUBLIMITY, a term applicable to external objects,

and alfo to difcourle or writing, and nearly fynonimons with
grandeur ; or, if there be any distinction between them, it

arifes from fublimity's expreffing grandeur in its highelt de-

gree. The precife impreflion occafioned by the view of
great and fublime objects is more eafily conceived than de-

fcribed. It produces a fort of internal elevation and expan-
fion, railing the mind much above its ordinary ftate, and
filling it with a degree of wonder and allonifhment, not

eafily exprefled. The emotion is delightful, but ferious

;

accompanied, at its height, with a degree of awfulnefs and
folemnity, approaching to feverity ; and very dillinguifhable

from the more gay and brifk emotion excited by beautiful

objects. The fimplelt form of external grandeur appears in

the valt and boundlels profpects prefented to us by nature ;

fuch as wide extended plains, to which the eye can perceive

no limits ; the firmament of heaven ; or the interminable

expanfe of the ocean. Accordingly, amplitude of extent,

more efpecially with regard to height or depth, is neceffary

to grandeur. Any object becomes fublime by depriving it

of all bounds ; -and hence infinite fpace, endlefs numbers,

and eternal duration, fill the mind with great ideas. But
amplitude of extent is not the only foundation of fublimity,

becaufe objects that have no relation to fpace appear fub-

lime ; fuch, e.g. is great loudnefs of found. The burlt of

thunder or of cannon, the roaring of winds, the found of
valt cataracts of water, and the fhouting of multitudes, are

all inconteltibly grand objects. Thus, " I heard the voice

of a great multitude, as the found of many waters, and of
mighty thunderings, faying Allelujah." Hence we may
obferve in general, that great power and force exerted al-

ways raife fublime ideas, and furnifh perhaps the molt

copious fource of fuch ideas. We may add, that all ideas

of the folemn and awful kind, and even bordering on the

terrible, tend very much to affift the fublime ; fuch as dark-

nefs, folitude, and filence. Hence, night-fcenes are com-
monly the molt fublime. Darknefs is very commonly ufed

for adding fublimity to all our ideas of the Deity. Thus
the Pfalmift adopts the term : " He maketh darknefs his

pavilion ; he dwelleth in the thick cloud." So Milton,

book ii. 263.

How oft, amidft

Thick clouds and dark, does Heaven's all-ruling Sire

Chufe to refide, his glory unobfeured,

And, with the majelty of darknefs, round

Circles his throne."

Virgil has alfo, with great art, introduced all the ideas

of filence, vacuity, and darknefs, when he is introducing

his hero to the infernal regions, and difclofing the fecrets of
the great deep :

" Dii quibus imperium eft animarum, umbroeque filentes,

&c. &c."

" Ye fubterranean gods, whofc awful fway

The gliding gholts and filent (hades obey :

O Chaos, hear ! and Phlegethon profound !

Whofe folemn empire ftretche6 wide around !

Give me, ye great tremendous powers ! to tell

Of fcenes and wonders in -the depths of Hell

;

Give



SUBLIMITY.

Give me your weighty fecrets to difplay,

From thoff black realms of darknefs to the day."
Pitt.

" Obfcure they went ; through dreary (hades, that led

Along the walte dominions of the dead
;

As wander travellers in woods by night,

By the moon's doubtful and malignant light."

Dryden.

Obfcurity is not unfavourable to the fublime ; for though

it render the object indiltinct, the i-nprefiion, however, may
be great ; the imagination being llrongly afie&ed by objects

of which we have no clear conception. Thus we fee, that

almott all the defcriptions that are given us of the appear-

ances of fupernatural beings carry fome fublimity, though

the conceptions they afford us be confuted and indiftinct.

This fublimity arifcs from the ideas, which they always

convey, of fupenor power and might, joined with an awful

obfcurity. (See Job, iv. 15.) Thus alfo, the picture

which Lucretius has drawn of the dominion of fuperftition

over mankind, rcprefenting it as a portentous fpectre (hew-

ing its head from the clouds, and difmaying the whole

human race with its countenance, together with the magna-

nimity of Epicurus in railing himlclf up againlt it, carries all

the grandeur of a fublime, obfcure, and awful image :

" Humana ante oculos fcede cum vita jaceret

In terris, oppreffa gravi fub religione,

Quae caput a cceli regionibus oftendebat,

Horribih fuper afpectu mortalibus inltans,

Primum Grains homo mortales tollere contra

Ett oculos aufus." Lib. i.

In general, all objects that are greatly raifed above us,

or far removed from us either in fpace or in time, are apt

to ltrike us as great. Moreover, diforder, as well as ob-

fcurity, is very compatible with grandeur, and even fre-

quently heightens it. Few things that are ttrictly regular

and methodical appear fublime. In the feeble attempts

which huma:i art can make towards producing grand ob-

jects, greatnefs of dimenfions always conllitutts a principal

part. No pile of building can convey any idea of fublimity,

unlefs it be ample and lofry. Thus, a Gothic cathedral

raifes ideas of grandeur in our minds, by its fize, its height,

its awful obfcurity, its llrenglli, its antiquity, and its dura-

bility.

The author, whofe obfervations on this fubject we are

now citing, mentions another clafs of fublime objects, which

may be called the moral, or fentimental fublime ; arifing

from certain exertion* of the human mind, from certain

affections and actions of our fellow creatures. Thefe may
be referred to that clafu, which is diftinguifhed by the ap-

pellation of magnanimity or heroifm ; and they produce an

effect very fimilar to that which is produced by the view of

grand objects in nature ; rilling the mind with admiration,

and elevating it above itfelf. Of this fentimental fublime,

we are furnifhed with inltances in the famous conteft be-

tween the Horatii and the Curiatii (fee CiJRlATll) ; in the

cafe of Poms and Alexander and alfo of Cxfar, mentioned

under the article Sublime Stvli: High virtue is the moll

natural and fertile fource of this moral fublimity. It

has been a fubject of enquiry, whether there be any one

fundamental quality in which all the d tferent objects above

mentioned, and others of a like kind, agree, and which is

the caufe of their producing an emotion of the lame nature

in our minds ? The ingenious author of " A Philofophical

Enquiry into the Origin of our Ideas of the Sublime and

3

Beautiful," has propofed a formal theory for the folution

of this quellion. According to Mr. Burke, terror is the

fource of the fublime, and, in his opinion, no objects have

this character_ but Inch as produce impreffions of pain

and danger. But Dr. Blair thinks, that, although many
terrible objects are highly fublime, the author now mentioned
has ftretched his theory too far, when he reprelents the iub-

limc as confuting wholly in modes of danger, or of pain.

For the proper fenfation of fublimity appears to be very

diilinguifhable from the fenfation of either of thefe ; and
on feveral occafions to be entirely feparated from them. In

many grand objects, there is no coincidence with terror at

all ; and in many painful and terrible objects, there is no
fort of grandeur. Dr. Blair inclines to think, that mighty
force or power, whether accompanied with terror or not,

whether employed in protecting, or in alarming us, has a

better title than any thing that has yet been mentioned to

be the fundamental quality of the fublime, as no fublime

object occurs to him, into the idea of which power, llrength,

and force, either enter indirectly, or are not, at lealt, inti-

mately aflociated with the idea, by leading our thoughts to

fome altonilhing power, as concerned in the production of

the object.

Before we clofe our account of fublimity, as it refpects

external objects and mental or moral qualities, we (hall be-

llow a few words on the difference between (ubiimity and
beauty. The plealure afforded by the contemplation of

beauty appears to be a pu-e and unmixed pleafure, but it

is lefs vivid than that which is produced by the fublime.

For as the latter often borders upon terror, it requires

a greater exertion, and produces a Itronger, though lefs

durable fenfation, than the beautiful. The fublime alfo

differs from the beautiful, in being only converfant with

great objects ; and it differs from the pathetic, in affording

a more tranquil pleafure.

Sublimity in difcourfe or writing, underllood in its molt
extenfive fenfe, is not merely that fublimity which exhibits

great objects with a magnificent difplay of imagery and dic-

tion, but that force of compofition, whatever it be, which
excites the paffions, and which exprelles ideas at once with

perfpicuity and elevation, not felicitous whether the lan-

guage be plain or ornamented, refined or familiar. This is

the fenfe in which Longinus ufes the word ; and he points

out five fources of this fublimity ; and of thefe, as we have

already obferved under the article Sublime Style, Dr. Blair

allows only two to have any peculiar relation to the fub-

lime. The fublime confifts either in language or fentiment,

or more frequently in an union of both, fince they recipro-

cally affilt each other, and fince there is a ncceffary and in-

dilloluble connection between them. The foundation of the

fublime in compofition mult always be laid in the nature of

.the object defcribed. Befides, the object mull not only be
fublime itfelf, but it mult be fo exhibited, as to give us a

clear and full impreffion of it. For this purpofe, it mult be
defcribed with (trength, concifenefs, and fimplicity. It is

obferved, that the early ages of the woild, and the rude

unimproved (late of fociety, are peculiarly favourable to the

itrong emotions of fublimity ; in fuch circumllances the

genius of men is much turned to admiration and altrnifh-

mer.t. Among ancient authors we are the molt likely to

find Itriking mltances of the fublime ; and more of thefe

occur in the facred icriptures than in any other writings,

ancient or modern. In the preceding part of this article we
have noticed the defcriptions which they afford us of the

Deity ; defcriptions that are wonderfully noble, both on

account of the grandeur of the object, and the manner of

repre-
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reprefenting it. (See Pfalm xvin. 6, &c. Habakkuk, lii.

6. 10. See alfo the paflagcs cited by Longiiius from Mofes,

Gen. i. 3, and Ifaiah, xiv. 24. 27, 28.) Under this head we
may mention another paffage in Pf. lxv. 7, " God ftilleth

the nolle of the leas, the noife of their waves, and the tu-

mults of the people." For a variety ot other pallages that

occur in the facred writings, felected by the learned bifhop

Lowth as fpecimens of fubhmity both of fentimcnt and

language, we refer to his Lectures on the Sacred Poetry of

the Hebrews. " Homer ha» been admired in all ages, and

by all critics, for fublimity ; much of which he owes to that

native and unaffected fimplicity which characterifes his man-
ner. His defenptions of hods engaging ; the animation,

the fire, and rapidity, which he throws into his battles,

prefent to every reader of the Iliad, frequent initances of

fublime writing. His introduction of the gods tends often

to heighten, in a high degree, the majefty of his war-

like fcenes. Hence Lcnginus beftovvs fuch high and juit

commendations on that paffage, in the 15th book of the

Iliad, where Neptune, when preparing to illue forth into

the engagement, is defcribed as making the mountains

with his lteps, and driving his chariot along the ocean.

Minerva, arming herfelf for fight in the 5th book ; and

Apollo, in the 15th, leading on the Trojans, and flam-

ing terror with his aegis on the face of the Greeks, are fimi-

lar inftances of great fublimity added to the defcription of

battles, by the appearances of thofe celeltial beings. In the

20th book, where all the gods take part in the engagement,

according as they feverally favour either the Grecians,

or the Trojans, the poet's genius is fignally difplayed, and

the defcription rifes into the moft awful magnificence. All

nature is reprefented as in commotion ; Jupiter thunders in

the heavens ; Neptune ltrikes the earth with his trident ; the

fhips, the city, and the mountains, (hake ; the earth trembles

to its centre ; Pluto ftarts from his throne, in dread left the

fecrets of the infernal regions fhould be laid open to the

view of mortals." The works of Offian alfo abound with

inftances of the fublime. From the various examples pro-

duced by Dr. Blair he is jultified in maintaining, that

fimplicity, as oppofed to ftudied and profule ornament, and

concifenefs, as oppofed to fuperfluous expreffion, are effen-

tial to fublime writing : and our author dates the reafon why
a defect in either of thefe qualities is peculiarly hurtful to

the fublime. The emotion, he fays, that is occafioned in

the mind by fome great or noble object, raifes it confiderably

above its ordinary pitch, and produces a fort of enthuiiafm,

which is very agreeable while it lafts, but from which the

mind i6 tending every moment to fall down into its orduaary

fituation. When an author has brought us, or is attempt-
ing to bring us, into this ftate ; if he multiplies words un-
necefTarily, if he decks the fublime objeft, which he pre-

fents to us, round and round with glittering ornaments

;

nay, if he throws in any one decoration that finks in the
leafl below the capital image, that moment he alters the
key ; he relaxes the tenfion of the mind ; the ftrength of
the feeling is emafculated ; the beautiful may remain, but
the fublime is gone. Hence our author concludes, that
rhyme, in Englifh verfe, is unfavourable to the fublime, if

not inconfiftent with it. Homer's defcription of the nod
of Jupiter, as fhaking the heavens, has been admired in all

ages, as highly fublime. Literally tranflated, it is as fol-

lows : " He fpoke, and bending his fable brows, gave the
awful nod ; while he (hook the celeltial locks of his immor-
tal head, all Olympus was fhaken." Mr. Pope, in the fub-
joined tranflation, fpreads out the image, and attempts to
beautify it ; but, in reality, weakens it.

" He fpoke ; and awful bends hi» fable browt,
Shakes his ambrolial curls, and gives the nod,
The ftamp of fate, and lanction of a god.
High heaven with trembling the dread Signal took,
And all Olympus to its centre fhook."

Blank verfe, by its boldnefs, freedom, and variety, u
much more favourable than rhyme to all kinds of fublime
poetry. Milton, whofe genius led him eminently to the
fublime, has fully proved this affertion. The whole firil

and lecond books of Paradife Loll are continued inftances
of it. As an example, we may cite the following defcrip-
tion of Satan, after his fall, appearing at the head of the
infernal hofts :

He, above the reft,

In fhape and gefture proudly eminent,

Stood like a tower : his form had not yet loft

All her original brightnefs, nor appeared
Lefs than archangel ruined ; and the excefs

Of glory obfeured : As when the fun, new rifen,

Looks through the horizontal milty air,

Shorn of his beams ; or, from behind, the moon,
In dim eclipfe, difaftrous twilight fheds

On half the nations, and with fear of change
Perplexes monarchs. Darken'd fo, yet fhone

Above them all th' archangel."

Befide concifenefs and fimplicity, ftrength is another ef-

fential requifite of fublime writing. The ftrength of de-

fcription arifes, in a great meafure, from a fimple concife-

nefs ; and it alfo fuppofes a proper choice of circum-
ftances in the defcription, fo as to exhibit the object in its

full and moft ftriking point of view. A ftorm, or tempeft,

is a fublime object in nature ; but to render it fublime in

defcription, it mull be painted with fuch circumftances as

fill the mind with great and awful ideas ; as Virgil has done
in the following paffage (Georg. i.), which we (hall give in

Dryden's tranflation :

« Ipfe Pater, &c."

" The father of the gods his glory fhrouds,

Involv'd in tempefls, and a night of clouds -.

And from the middle darknefs flafhing out,

By fits he deals his fiery bolts about.

Earth feels the motions of her angry God,
Her entrails tremble, and her mountains nod,

And flying beafts in foreits feek abode.

Deep horror feizes every human bread
;

Their pride is humbled, and their fears confeft :

While he, from high his rolling thunders throws,

And fires the mountains with repeated blows

;

The rocks are from their old foundations rent,

The winds redouble, and the rains augment."

Every circumftance, fays Blair, in this noble defcription,

is the production of an imagination heated and aftonifhed

with the grandeur of the objeft. The proper choice of cir-

cumftances in a fublime defcription has fuch a foundation in

nature, that the lead deviation from it is fatal. This is

owing to the nature of the emotion aimed at by fublime de-

fcription, which admits of no mediocrity, and cannot fub-

fift in a middle ftate, but muft either highly tranfport us,

or, if unfuccefsful in the execution, leave us greatly dif-

gufted, and difpleafed. Thus, when Milton, in his battle

of the angels, defcribes them as tearing up the mountains,

and throwing them at one another ; there are, in his de-

fcription, as Mr. Addifon has obferved, no circumftances

that are not properly fublime.
" From

]
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'• From their foundations loos'ning to and fro,

They plucked the feated lulls, with all their load,

Rock?, waters, woods ; and by the lhaggy tops

Uplifting, bore them in their hands."

If it be enquired, what are the proper fources of the

fubliroc ? the anfwer it, that they are to be looked for every

where in niture. It is not by hunting after tropes, and

figures, and rhetorical affiftances that we can expeft to pro-

duce it. It nuill come unfought, if it come at all ; and be

the natural offspring of a (trong imagination.

*• Eft Deus in nobis ; agitante calcfcimus illo."

In judging of any ftriking beauty in compofition, whe-

ther it is, or is not, to be referred to this clafs, we mull

attend to the nature of the emotion which it raifes ; and

only, if it be of that elevating, lolemn, and awful kind,

which diltinguifiSes '.his feeling, we can pronounce it fub-

lime. Hence it follows, that it is an emotion which can

never be long protracted. The utmoft. we can expeft is,

that this fire of imagination mould fometimes flalh upon us

like lightning from heaven, and then difappear. In Homer
and Milton, this effulgence of genius breaks forth more
frequently, and with greater luftre than in moll authors.

Shaklpearc alfo rifes often into the true fublime. But no

author is fublime throughout. In a limited lenfe, however,

there are fome, who merit the name of continued fublime

writers ; and in this clafs we may juftly place Demollhenes
and Plato. In all good writing, the fublime lies in the

thought, not in the words ; and when the thought is truly

noble, it will, for the molt part, clothe itfelf in a native

dignity of language. The main fecret of being fublime is

to fay great things in few and plain words. The molt fub-

lime authors are the fimplclt in their ltyle. If a writer af-

feftj a more than ordinary pomp and parade of words, and
endeavours to magnify his fubjeft by epithets, you may im-

mediately lufpeft, that, feeble in fentiment, he is ftudying

to fupport himlelt by mere exprefiion. See Sublime Style.
SUBLINGUAL, in Anatomy, a branch of the lingual

artery. (See Artehy.J—Alfo, one of the falivary glands.

See Deglutition.
Sublingual Veins. See Ranini.
SUBLUXATIO, in Surgery, a violent fprain ; alfo, an

incomplete diflocation.

SUBMARINE Navigation-. See Submarine Navi-
gation.
SUBMERSION, Submersio. See Drowning.
SUBMULTIPLE, in Geometry, &c. A fubmultiple

number, or quantity, is that which is contained a certain

number of times in another, and which, therefore, repeated

a certain number of times, becomes exactly equal to it.

Thus, 3 is a fubmultiple of 21. In which fenfe a fub-

multiple coincides with an aliquot part.

Submultiple Ratio, is that between the quantity con-

tained, and the quantity containing. Thus the ratio of 3
to 21 is fubmultiple.

In both cafes, fubmultiple is the reverfe of multiple

:

21, e.gr. being a multiple of 3, and the ratio of 2 1 to 3
a multiple ratio.

Submultii'Le Subfuberparticular.! ., n
c c ir . i- . 1 Sec Ratio.Submultiple Subfuperbipartims. \

SUBNORMAL, or Sibitki-knijici lar, in Geometry,

a line which determines the point in the axis of a curve,

where a normal or perpendicular, raifed from the point of
contact of a tangent to the curve, cuts the axis.

Or, the fubnormal is a line, which determines the point

9 U B

in which the axis is cut by a line falling perpendicularly on
the tangent in the point of contaft.

Thus, TM (Plate XV. Geometry, Jig. 2.) being a tan-

gent to a curve in M ; and M R a normal or perpendicular

to the tangent ; the line P R, intercepted between the

femiordinatc P M and the normal M R, is called the fub-

normal.

Hence, 1. In a parabola, as AM, &c. the fubnormal

P R is to the femiordinate P M, as P M is to P T, and at

MR toTM.
2. In the parabola, the fubnormal P R is fubduple the

parameter ; and eonfequently it is an invariable quantity :

PM" PM-
for P R = -„„ - =. —t-.a = (calling the parameter p)

fix AP
PT
P

~ 2AP

In general, the fubnormal may be found
2 AP 2

by dividing the fquare of the femiordinate by the fub-

tangent.

SUBOCCIPITAL, in Anatomy, the pair of nerves

which pafs out between the occiput and atlas : they are the

tenth pair of the head of fome anatomilts, but are now
ufually called the firft cervical pair. See Nerve.
SUBORBITAR, the foramen near the inferior edge of

the orbit, and the artery and nerve which occupy that fora-

men. See Cranium, Artery, and Nerve.
SUBORDINATED, and Subordinating AffeBions.

See Affections.
SUBORDINATION, a relative term, expreffing the

degree of inferiority between one thing and another.

There is a feries of fubordinations running throughout all

nature. In the church there are feveral degrees of fubor-

dination, as of deacons to prielts, prieils to prelates, &c.

The like are obfervable in the fecular ilate, in offices of war,

jultice, &c. And, even

In the fciences, trigonometry is fubordinate to geometry :

and in the virtues, abftinence and challity are fubordinate to

temperance : in mufic, fome call the plagal tones fubordi-

nate tones.

SUBORNATIO. See Rape and Ravishment.
SUBORNATION, Subornatio, a fecret or under-

hand preparing, inftrufting, or bringing in a falfe witnefs
;

or corrupting or alluring a perlon to do fuch a falfe aft.

Hence, the fubornation of perjury, mentioned in the aft

of general pardon, 12 Car. II. c. S. is the alluring or dif-

Dofing to perjury.

SUBPER'PENDICULAR. See Subnormal.
SUBPGENA, in Law, a writ, by which any perfon,

under the degree of peerage, is called to appear in chancery,

in cafes where the common law hath made no provifion.

See Suit.

The name is taken from the words in the writ, which

charge the party fummoned to appear at the day and place

affigncd, Jul poena centum librarum, on the penalty of a hun-

pounds.

The peers, in the like cafes, are called by the lord chan-

cellor's letter, giving notice of the fuit intended againll

U 'm, and requiring them to appear.

The writ of fubpeena, returnable into the court of chan-

cery only, was devifed by John Waltham, bilhop of Salif-

bury, and chancellor to king Richard II., by a (trained

interpretation of the flat. Weflm. 2. in order to make the

feoffee to ufes accountable to his cejlui que ufe ; ' hii h pro-

cefs was afterwards extended to other matters whoir -ter-

minable at the common law, upon falfe and fiftitious iug-

geftions ; for which, therefore, the chancellor himfelf is, by

7 Ric.
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7 Rio II. c. 6. diretted to give damages to the parties

unjuttly aggrieved. In the reigns of Henry IV. and V.
the commona were repeatedly urgent to have the writ of

fubpocna entirely fuppreffed, as u novelty devifed by the

fubtlety of chancellor Waltham, againll the form of the

common law ; but though Henry IV. gave a palliating

anfwer to their petitions, and actually pafled the flatute

4 Hen. IV. c. 2}. by which judgments at law are declared

irrevocable, unlefs by attaint or writ of error, yet his fon

put a negative at once upon their whole proceeding ; and,

in Edward IV. 's time, the procefs by bill and fubpcena

was become the daily practice of the court. Bl. Com.
book. iii.

There is alfo a fubpcena ad leftificandum, for fummoning

of witneffes in other courts, as well as in chancery. See

Evidence.
The fubpana duces tecum, is a writ of procefs of the fame

kind with the preceding, including a caufe of requifition,

for the witnefs to bring and produce books and papers, &c.

in his hands, belonging to the parties, or fuch in which

they are interelted.

There is alfo a fubpocna >n the exchequer, as well in the

court of equity there, ai in the office of picas.

SUBPRINCIPALIS, in fome Latin writers of Mufic,

is ufed for the note or chord called by the Greeks -r:a.%\rzoC\r>,

par-hypate.

SUBPURGATION, Subpurgatio, a word ufed by
fome writers to exprefs a gentle purgation.

SUBREGUA, in Geography, a town of Naples, in

Abn.zzo Uhra ; 18 mi'es E. of Aquila.

SUBREPTION, SliBltEPTlo, formed from fub, under.

and repo, I creep, the aft of obtaining a favour from a fu-

perior by fu -prize, or a falfe reprefentation.

Subreption differs from obreption, in that the latter de-

notes a falfe expreflion of the quality of a thing, or fart, &c.

And fubreption, a want of expreflion, or a fraudulent

reticency or concealment of a thing, which would have ren-

dered the obtaining of the favour more difficult. See Ob-
REPTITIOUS.

SUBREPTITIOUS, or Surreptitious, a term ap-

plied to a letter, hcence, patent, or other act, fraudulently

obtained of a (uperior, bv concealing fome truth, which,

had it been known, would have prevented the conceffion or

grant.

The benefit of letters, licences, &c. is forfeited, when
they are found contrary to the information given ; they

beinir then reputed fubreptitious.

Papal bulls and fignatures are null and fubreptitious,

when the true Mate of the benefice, the manner of the va-

cancy, and other neceffary matters,, are not jultly and pro-

perly fienified to the pope.

SUBROGATION, or Surrogation, in the Civil

Law, the aft of fubltituting a perfon in the place, and en-

titling him to the rights of another.

In its general fenfe, fubrogation implies a fucceffion of

any kind, whether of a perfon to a perfon, or of a perfon

to a thing.

There are two kinds of fubrogation ; the one conventional,

the other legal.

Subrogation, Conventional, is a contract; by which a

creditor transfers his debt, with all its appurtenances, to the

profit of a third perfon.

Subrogation, Legal, is that which the law makes in

favour of a perfon, who difcharges an antecedent creditor
;

in which cafe, there is a legal translation of all rights of the

ancient creditor to the perfon of the new one.

SUB
This the civilians more ufually call fucceffion, as being

wholly the work of the law ; and to diflingtiifh it from the
conventional lubrogation, which they alfo call ceJRon.

The verb is formed from the Latin, fubrogatio, of the
verb rogare, which, among the ancient Romans, fignified

to a/i, to interrogate ; whence it was that they called the
laws themfelves rogationes, in regard the people made them,
upon being afked by the magiltrates.

And, as laws made by the people could not be changed
without their confent, and without being afked anew ; if

they thought good to have the law wholly abolifhed, lex

abrogabatur ; if only a part of it were to be abolifhed, lex

derogabatur ; and if any claufe or amendment were added to
it, lev fubrogabatur.

The new magiltrates were alfo fubrogated in the place of
the old ones ; for, during the time of the republic, no
magiitrate could be, but by confent of the people, nor of
confequence but by law, fince whatever the people thought
good was law.

This is what occafloned Salmafius to fay, that fubrogare
and fubjlituere per legem, were reciprocals.

SUBSAGUR, in Geography, a town of Hindooftan, in

Vifiapour ; 16 miles S. of Huttany.

SUBSCAPULAR, in slnatomy, the large branch of
the axillary artery, which arifes near the lower margin of
the fcapula. Sec Artery.
SUBSCRIPTION, the fignature put at the bottom of

a letter, writing, or inurnment.

In church hiltory we meet with inftances of fubferiptions

in the life of Ignatius, written with the blood of .Icfus.

Nicetus, fpeaking of the fublcriptions made at the council,

in which that patriarch was rlepoii-d, fays, they fubferibed,

not with common ink, but, what (trikes a man with horror,

with a pen dipped in the blood of Chrill. The hillorian

Theoohanes tells us, that pope Theodore mixed the blood
of Chn!t with ink, in which he wrote the depofition of
Pvrrhus.

Subscription, in the Engli/h Commerce, is ufed for the

fhare or interelt which particular perfons take in a public

flock, or a trading company, by writing their names, and
the (hares they require, in the books or remitters of it.

The French have likewife adopted the word fubferip-

tion, ufing it in fpeaking of the actions of their India

company.
A fubfeription differs from an a8ion, in that the firft is

properly only an action begun, or an engagement, by mak-
ing the firft payment to acquit the reft in the time limited

;

and that the other is the whole action, performed in all its

parts.

Subscription, in the Commerce of Books, fignifies an en-

gagement to take a certain number of copies of a book
going to be printed ; and a reciprocal obligation of the

bookfeller or pubhfher to deliver the laid copies on certain

terms. The ufual conditions of thele fubferiptions are, on
the part of the bookfeller, to afford the books cheaper to

a fubferiber than to another, by one-third or one-fourth of

the price ; and on the part of the latter, to advance half

the money in hand, and to pay the reft on the delivery of

the copies ; an agreement equally advantageous to the one

and the other, as the bookfeiler is, by this means, furnifhed

with money to carry on works, which would otherwife be

above his ftock ; and the fubferiber receives, as it were, in-

terelt for his money, by the moderate price the book ftands

him in.

Subfcriptions had their rife in England, and it is but very

lately that they have got into other countries. They were

firft
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firft fet on foot in the middle of the laft century, for the

printing of Walton's Polypi >t Bibles, which was the tirlt

boo 1

, ray of lubicription.

From England they palled a few years ago into Holland,

and they have been fince introduced into France.

In England they are become exceedingly frequent ; and
nency has rendered them liable to fome abufes,

which begin to difcredit them.

Subscription to Articles of Faith (fee Articles) is a

written, folemn declaration or the fubferibcr's aflent, and is

governed, according to the (tatement of archdeacon Paley,

by the fame rule of interpretation with oaths ;—which rule

it the " animus imponentis." The inquiry, therefore,

concerning lubicription will be, " quis impofuit, et quo
animo." The bifliop who receives the fubfeription, fays

this ingenious wri'er, is not the impofer, any more than the

cryer of a court, who adminiiters the oath to the jury and
witnefles, is the perlon that impofi-s it ; nor confequently is

the private opinion or interpretation of the bilhop of any
fignification to the fubferiber, one way or other. The com-
pilers of the 39 articles are not to be confidered as the im-
pofers of fublcription, any more than the fameror drawer
up of a law is the perlon that ena&s it. The legiflature of
the 13th Eliz. is the impofer, whofe intention the fubferiber

is bound to fatisfy. They who contend, that nothing lefs

can jullify fubfeription to the 39 articles, than the aftual

belief of each and every feparate proportion contained in

them, mud fuppofe, that the legiflature expected the con-
fent of io,oco men, in perpetual fucceflion, not to one con-
troverted propolition, but to many hundreds. It it diffi-

cult to conceive how this could be expected by any, who
obferved the incurable diverfity of human opinion upon all

fubjefts (hort of demonltration. If the authors of the

law did not intend this, what did they intend ? Our author
replies to this queftion, that they intended to exclude from
offices in the church, 1. All abettors of Popery ; 2. Ana-
baptifls, who were at that time a powerful party on the

continent; and 3. The Puritans, who were hoftile to an
epifcopal conftitution ; and in general the members of fuch
leading fects or foreign eltablifhments, as threatened to

overthrow our own. Whoever, he fays, finds himfelf com-
prehended within thefe defcriptions, ought not to fubfenbe.
For the general reafons upon which he jultifies the impofi-

tion of this telt on the teachers of religion, we refer to the

article Religion ; where it will appear, that this excellent

writer feems to intimate, that our articles of faith might be
converted into articles of peace, and acknowledges, that

fubferiptions perpetuate the profcription of fefts and tenets,

from which any danger has long ceafed to be apprehended.
The cafes in which fubfeription to the 39 articles is required
are, thofe of clergy officiating in the church, and entitled

to its preferments and emoluments, and of fchoolmalters, of
young men in the univerfity of Oxford at the time of their

matriculation ; and at Cambridge all degrees in arts, law,

phyfic, mufic, and divinity, are guarded by fubfeription, nor
are any admitted to their firft degree of bachelor of arts

without a bona fide fubfeription, i. c. " I, A.B., do de-
clare that I am bor.a fide a member of the church of Eng-
land as by law eftablifhed." We muft here, however, ob-
ferve, that the three articles contained in the 36th canon,
are thofe that are fubferibed at Cambridge for a bachelor of
divinity's degree, and for a doctor's in any faculty, divinity,

law, or phyfic. They include all the 39 articles, and are

as follow ;

1. That the king's majefty, under God, is the only fu-

preme governor of the realm and all other his highnefs's
dominions and countries, al well in fpiritual or ecclefiallical

Vol. XXXIV.

things or caufes, as temporal, and that no foreign prince,

perlon, prelate, or potentate hath, or ought to have, any

jurifdi&ion, ecclcfialtical or fpiritual, within his majeity'o

faid realms, dominions, and countries.

2. That the book of common prayer, and of ordering of

bifliops, priells, and deacons, containeth nothing in it con-

trary to the word of God; and tint it may lawfully be ufed

;

and that he himfelf will ufe the form in the faid book pre-

ferred in public prayer, and administration of the facra-

ments, and no other.

3. That he alloweth the book of articles, agreed upon

by the archbifliops, and bifliops of both provinces, and tin-

whole clergy in the convocation, holden at London m the

year 1562 ; and that he acknowledgeth all, and every, the

articles therein contained (being in number 39, befides the

ratification) to be agreeable to the word of God.
We whofe names are underwritten do willingly, and ex

ammo fubferibe to the three articles before-mentioned, and

to all things in them contained. Excerp. e Stat. Acad.

Cantab, p. 25.

For the prefent ftate of Proteftant-diflenting minilter

and fchoolmalters, and of Catholics, with regard to fub-

feription, we refer to the article Toleration.
Many of thofe perfons who think highly of archdeacon

Paley's judgment and liberality, and fome who are inclined

to interpret fubfeription with the utmoft latitude, are not

fatisfied with his itatement of the intention with which the

articles were formed, and fubfeription to them enjoined.

The truth of the cafe feems to be this, that the compilers

of the articles confidered them as comprehending fcriptural

doftrines, generally believed at the time when they were

drawn up, and which they thought no one could reafonably

dilpute ; and that they were authoritatively enforced with

a view of preventing diverfity of opinion. This will appear

if we take a curfory view of the manner in which they

were introduced and eltablifhed. Soon after the reform-

ation, when dillentions and feparation took place among the

reformed churches, particularly in Poland, Hungary, and

Tranfylv.mia, and the Catholics charged thele differences

and dillentions upon the principles of the reformed, their

leaders made attempts for vindicating themfelves from the

charge. Accordingly they determined to make a public de-

claration of their principles ; they drew up public con-

feflions, and their teachers fubferibed a profeffion of uni-

formity. A diet was held at Auglburg, in the year 1530,
under Charles V., and there an explicit confefiion, confirmed

by the leaders of the feveral churches, received its birth.

In procefs of time, other churches followed the example,

and the faith of eleven Proteltant churches was compre-

hended in the " Harmony" drawn up by the Belgic and Gal-

lican churches, A.D. 1581. The "Book of Concord" among
the Remonltrants in Holland, and the "Corpus Confeffionum,"

which appeared at Geneva in the year 1612, were produc-

tions of a limilar kind, and formed for like purpofes. In

England, meafures of the fame tendency were adopted.

After Henry VIII. afl'umed the Supremacy of the church,

he proceeded, in the exercife of his newly acquired autho-

rity, to appoint fix articles, ordaining, among other enact-

ments, " that all bifliops and minilters were to believe the

whole bible, the three creeds, viz. the Apoltles', the Ni-

cene, and the Athanafian, and interpret all things accord-

ing to them and in the fame words." In the preface it is

faid, " they are to maintain unity and concord in opinion."

In the reign of Edward VI., Cranmer and others remon-

ftrated againft thefe articles, and they were repealed ; but

42 articles were publiihed " for the avoiding of diverfity of

opinion, and the gaining of true confent, touching true re-

3 I hgion."
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ligion." In queen Elizabeth's reign, n articles were fet

out by order of the metropolitans, and the reft of the

bifhops, " for the unity of doctrine, to be holden by all

parfons, vicars, and curates, as well in tcllification of their

common confent in the laid doctrine, as to the {topping of

the mouths of thofe, who go about to flander the miniftere

of the church for diverfity of judgment." Some time after

all of them were furveyed, and at length comprifed within a

fyitem of 39 articles. Thefe articles were again ratilied by

James I., according to the form commonly prefixed to the

book of articles of queen Elizabeth ; in which, among
other things, are thefe words, " that the articles of the

church of England (which have been allowed and autho-

rifed heretofore, and which our clergy have generally lub-

fcribed unto) do contain the true doctrine of the church of

England, agreeable to God's word ; which we do there-

fore ratify and confirm, requiring all our loving fubjects to

continue in the uniform profellion thereof, and prohibiting

the lead difference from the faid articles, &c." It is added,

after an aflertion " that we are fupreme governor of the

church of England," and the recital of fome other parti-

cular obfervations relating to thefe articles, " that no man
hereafter fliall either print or preach to draw the article

alide any way, but (hall fubmit to it in the plain and full

meaning thereof, and (hall not put his own fenfe or comment
to be the meaning of the articles, but (hall take it in the

literal and grammatical fenfe :

" That if any public reader in either of our univerfities,

or any head or matter of a college, or any other perfon

refpectively in either of them, (hall affix any fenfe to any

article, or (hall publicly read, determine, or hold any public

difputation, or fuffer any fuch to be held either way, in

either the univerfities or colleges refpectively ; or il any

divine in the univerfities fliall preach or print any thing

either way, other than is already ellablifhed in convocation

with our royal ailent ; he or they the offenders (hall be liable

to our difpleafure, and the churches cenfure in our commiffion

ecclefiaftical, as well as any other ; and we will fee there

(hall be due execution upon them."
By 13 Eliz. c. 12. none (hall be admitted to the order

of deacon, unlefs he (hall firft fubfcribe to the faid articles.

And by the fame (tatute, none (hall be made minilter,

or permitted to preach or adminiiter the facraments, unlefs

he firft bring to the bifhop of that diocefe, from men
known to the bifhop to be of found religion, a teltimonial

of his profefiing the doctrine exprefled in the laid articles,

nor unlefs he be able to anfwer and render to the ordinary

an account of his faith in Latin, according to the faid

articles, or have fpecial gift or ability to be a preacher
;

nor unlefs he (hall firft fubfcribe to the faid articles.

By the 36th canon, no perfon {hall be received into the

miniftry, nor either by inftitution or collation admitted to

any ecclefiaftical living, nor fuffered to preach, catechife,

or to be a lecturer or reader of divinity in either uni-

verfity, or in any cathedral or collegiate church, city,

or market-town, parilh-church, chapel, or in any other

place, except he (hall firft fubfcribe to this article fol-

lowing : viz. " That he alloweth the book of articles of

religion agreed upon by the archbilhops and bilhops of

both provinces, and the whole clergy in the convocation

holden at London, in the year of our Lord God one thoufand
five hundred fixty and two ; and that he acknowledged all

and every the articles therein contained, being in number
nine and thirty, befides the ratification, to be agreeable to

the word of God."
And by the ftatute of the 13 Eliz. c. 12. no perfon (hall

be admitted to any benefice with cure, except he (hall firft

9

have fubfcribed the laid articles in the prefence of the or-

dinary ; and all admiflions to benefices of any perfon con-
trary to this act, and all difpenfations, qualifications, and
licences to the contrary, (hall be merely void in law, as if

they never were.

The 13 & 14 Car. II. c. 4. require fubfcription to the

39 articles mentioned in the 13th Eliz. c. 12. and a decla-

ration of unfeigned allent and confent unto, and appro-
bation of them, under certain exprefs penalties. It has

been obferved, however, that by the 13 Eliz. c. 12. fub-

(cription is enjoined to thole articles which only concern
the confcflion of the true Chriltian faith, and the doctrine

of the facraments ; and that by 14 Car. II. the articles to
be fubfcribed, are the articles mentioned in the preceding
ftatute : the limiting claufe, therefore, being (till in force,

there is no act of the legiflature, impoling fubfcription to
all the 39. Such is the opinion of Archdeacon Blackburne
and Mr. Selden, but others are of a different opinion. We
fliall here merely remark, that the origin of the Act of Uni-
formity under Charles II. and various claufes in the act

itfelf, fuppofe the reception of the difciplmarian, as well as

the doctrinal and lacramental articles, and that the canons
of the church do actually impofe them all.

Can it be faid, as fome perions have argued, that a lati-

tude of interpretation may be applied to articles which
were framed to teltify common confent, and which were
defigned to prevent a diverfity of judgment ? By thofe

who are acquainted with the hiliory of the times under con-
fideration, and with the fentiments and character of the

compilers and impofers of the articles, it mud, as it has

been conceived, be allowed, that the notion of diverfity of
judgment never entered into the minds of the Englifli re-

formers : they fuppofed that the Scriptures had but one mean-
ing, and with an excefs of confidence imagined, that they
were in poffeffion of the truth. In confirmation of this it

has been urged, that when the " Harmony of Confeffions"

was publifhed, among thofe of other reformed churches,

that of the church of England appeared. So that bifhop

Burnet, though difpofed on other occalions to a liberality

of interpretation, and though he left his dying teftimony

againft the hard injunction of fubfcription, (Conclufion of

his Hiftory, vol. ii. p. 634, fol. ed.) ingenuoufly con-

feflesin his " Hiftory of the Reformation," (vol. ii. p. 169,)
that the 39 articles were fbmething more than articles of

peace, and adds, " that the men who fubfcribed them, when
they were firft fent out, did either believe them to be true^

or elfe they did grofsly prevaricate." The bifliop's opinion

feems to have remained unaltered ; for when his Expofition

was about to be publifhed, bifhop Williams ftrongly re-

commended that they might be confidered only as articles

of peace. Upon which the late judge Burnet, mentioning

this incident in his father's life, obferves " that there might,
perhaps, be reafon to with that they had been only impofed
as fuch ; but there was nothing in our conftitution to war-
rant an expoiitor in giving that fenfe to them." Thole who
refpect the opinion of thefe two able judges, the one of the

original intention of the church, the other of the point of

law, cannot confidently contend for the pacific fenfe of

fubfcription. According to the intent of the firft fub-

fcriptions, maintained by the bifhop in his Hift. Reform,
above-cited, he could no more give the fubfcribers of

the prefent age the privilege of availing themfelves of
different grammatical terms, than he could allow them to

confider the articles as articles of peace. Did not the

royal declaration prefixed to them, to which we have

already referred, and never invalidated by any act of the

legiflature, preclude a latitude of fubfcription ? The arti-

cles
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cles were to be fubferibed " ex animo, in the literal and

grammatical fenfo ;" and as this declaration has been con-

tinued in even- fucceeding reign, does it not feem to imply

that uniformity is Hill demanded ? We can eafily con-

ceive, however, that men of as great integrity as learning,

may think. themfelves warranted in fubferibing with greater

latitude. Some, as we have feen, have been delirous of

confidering the articles as articles of peace, and not of

faith : and others, again, may reconcile themfelves to lub-

fcription on different principles. Some have felt the

grievance, and have applied (unfucce^fully indeed) to the

legiflature for relief. Others who had once fubferibed,

have declined preferment in the church, becaufe they could

not confcientioufly renew their fubfeription : and others

have actually furrendered their connection with it. For a

further account of the fentiments and rcafonings of dif-

ferent writers, for and againil fubfeription, we refer to

archdeacon Blackburne's ConfeJJional. (See his Biogra-

phical article.

)

The fubfeription of young pcrfons, at the age of 16, on oc-

calion of their matriculation at one of our univerfities, and at

the other on taking various degrees, has been lamented by

many thoughtful and candid perfons, both in and out of

the ellablifhed church : and whilll difputes about the fenfe

and extent of fubfeription have remained undecided, and

perfons of literature and liberality enter the church, or con-

tinue in it, under this condition, it has been concluded by

nnintcrelled obfervers of their conduct, that fubfeription

cannot afford any great fecurity to any church of the

loundnefs of its miniflers. While there is fuch a diverfity

of opinions concerning the very aft which is required in

order to prevent it, it is no wonder that many reflefting

perfons wifh to decline it, and more efpecially to fee lay-

fubfeription altogether aboliflied. Whatever may be our

own private opinion on this fubjeft, we feel the force of

the objections that have been urged againil it by en-

lightened and upright members of the church eftablifhment

;

nor can we forbear expreffing a wifh, without the profpeft

or poffibility of deriving any advantage from the event, that

fome other teft of theological or political orthodoxy could

be devifed, and that the church and the legiflature would

think themfelves fafe in adopting it. The honours and

emoluments fufpended upon this aft, and either direftly or

remotely accruing from it, both in the church and ftate,

prefent temptations which embarrafs youthful integrity,

and which in fome inftances have perplexed and diftreffed

perfons of maturer years. Perhaps more relaxed terms of

conformity would not be injurious either to the ellablifhed

church, againft which liberal diffenters and Catholics have

no holtility, or to tay-profeffions, for the exercife of which

in various fituations and with pecul'tar honour and advantage,

fubfeription is a preliminary condition.

Experience feems to have proved, that fubfeription to

articles of faith and creeds of human compilation, may be

relaxed and even abolifhed with great fatisfaftion to the

parties immediately concerned, and without entailing any

injury on the civil or ecclefiallical community.

When Proteftant-diffenting miniflers, in the years 1772
and 1773, applied to the legiflature for relief in the matter

of fubfeription, they twice met with a repulfe : at length,

however, in 1779, relief was granted; and though it was

not granted in the extent which was defired, what was the

confequence ? The confequence was, that fo far from

havinf ber-n productive of any evil, it almofl paft unno-

ticed : the- whole refult was, that thofe diflenting minifkrs

who could comply with the requifition demanded, were

placed in a ftate of legal fecurity, without the leaft hazard

to the church. Some, indeed, have objefted to any kind of
fubfeription, even to the fcriptures, as a condition of ex-
ercifing the minillt rial office ; conceiving that it is not the

province of the civil magillrate to interdift or allow the ex-
ercife of a religious funftion. Every man, it has been faid,

who is thought capable of preaching, and whofe real or

imagined talents will induce any to hear him, has a right to
employ his time and faculties in this way, provided that he
is chargeable with no overt aft, that renders him legally

amenable to the cognizance of the magillrate. See
Toleration.

Subscription of Witnejfes, in Law. A will of lands

muft, by Hat. 29 Car. II. cap. 3. § 5. be attelled or fub-

feribed by three credible witnelies at lead ; but for other
conveyances, the aftual fubfeription of the witneffes is not
required by law, though it is prudent in them fo to do, in

order to affifl their memory when living, and to fupply their

evidence when dead.

SUBSEQUENT, fomething that comes after another,

particularly with regard to the order of time. See Poste-
rior.

When two feftivals happen on the fame day, the princi-

pal one is celebrated ; and the other transferred to the fuls-

fequent day, i. e. to the morrow.
Subsequent Condition. See Condition.
SUBSESQUIALTERATE.. See Ratio.
SUBSIDIARY Troops, in Military Language, denote

troops of one nation ferving another for a given fum or
fubfidy.

SUBSIDY, Subsidium, in Law, any aid, tax, or tri-

bute granted, by authority of parliament, to the king, on'
preffing occafions of the ftate, levied on the fubjefts, ac-

cording to their feveral abilities, or the yearly produce of
their lands, goods, &c.
The ancient Saxon kings had no fubfidies collefted after

the manner of ours : but in lieu of them had feveral cuf-

toms, by which they levied money or perfonal fervice on the

people, for the repairing of cities, callles, bridges, military

expeditions, &c. which they called burgbote, brigbote,

herejare, heregold, Sec.

But, upon the lands becoming oppreffed by the Danes,
king Ethelred, in the year 1007, agreed to pay them yearly

10,000/. for redemption of peace, which fum was afterwards

increafed to 36,000/. and at length to 48,000/. which was
called Danegeld, and was levied on land ; each hide, or
ploughland, that of the church only excepted, being
ceded at 1 2d.

Hence the tribute came to be called hidage, a name that

afterwards became common to all taxes and fubfidie3 im-
pofed on lands, as thofe on cattle were called hornegeld.

Both thefe the Normans fometime3 called taxes, from the

Greek ra£tc, order; fometimes from their own language
taillage ; and fometimes, according to the cuftom beyond fea,

fubjidia and auxilia. See Aid.
After the Conqueft, in 1066, thefe fubfidies feem to have

been granted differently from what they now are, as every

ninth lamb, every ninth fleece, every ninth (heep, &c. Some-
times the rate was every tenth, and fometimes every

fifteenth, &c.
The various modes of raifing money by fcutages upon

knights' fees, the afleffments of hidage upon all other lands,

and taillage upon cities and burghs, gradually fell into

difufe, fays judge Blackltone, upon the introduction of fub-

fidies, about the time of king Richard II. and king
Henry IV.

Thefe, he fays, were a tax, not immediately impofed

upon property, but upon perfons, in refpeft to their re-
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puted eftates, after the nominal rate of 4*. in the pound for

land, and 2s. for their goods ; and for thofe of aliens in a

double proportion. But this afledment was made accord-

ing to an ancient valuation, which was fo low, that one

fubfidy of this fort did not amount to more than 70,000/.

It was anciently the rule never to grant more than one fub-

fidy and two fifteenths, at a time ; but this rule was broken

through, for the firll time, on occafion of the Spanilh in-

vasion in 1588, when the parliament gave queen Elizabeth

two fublidies and four fifteenths. Afterwards, as money
funk, in value, more iublidies were given ; and we have an

inltance, in the firlt parliament of 1640, of the king's defiring

twelve fubfidies of the commons, to be levied in three years.

The grant of fcutages, taillages, and iublidies, by the

commons, did not extend to fpiritual preferments, thofe

being ufually taxed by the clergy themfelves in convo-

cation ; which grants of the clergy were confirmed in par-

liament ; otherwifc they were illegal and not binding. A
fubfidy granted by the clergy was after the rate of 4s. in

the pound, according to the valuation of their livings in the

king's books, and amounted to about 20,000/.

Whilll this cultom continued, convocations ufed to fit as

frequently as parliaments, but the lait fubfidies thus given

by the clergy were thofe confirmed by Hat. ij Car. II.

cap. 10. fince which another mode of taxation has generally

prevailed, which comprehends the clergy as well as the

laity ; in recompence for which the beneficed clergy have

from that period been allowed to vote at the election of

knights of the (hire ; and thenceforward alfo the practice of

giving ecclefiaftical fubfidies has fallen into total difufe.

The laft inftance of this kind of grant occurs in 1670.

Blackft. Comm. book i. See L.A*ii>Tax.

In France the king alone, by his own authority, was ac-

cuftomed to impofe fubfidies on his people, at his own dif-

cretion.

The term fubfidy is applied to the pecuniary fuc-

cour granted by a power that does not take part in a

war, to another that is actually engaged in it. The term is

alfo often ufed to iignify a fum of money, paid annually

from one fovereign to another, in return for a body of troops,

furnifhed for his wars or kept ready for his fervice. The
treaties for procuring fuch a refource are called " fubfidy

treaties." What Grotius fays, that they who pay fub-

fidies to other fovereigns, to engage them in their defence

againft powerful enemies, by fo doing acknowledge their

own weaknefs, and that fuch an acknowledgment dimi-

nifhes fomewhat of their dignity ; muit be underltood of

fuch ftates as are too weak to defend themfelves, and who,
in refpeft hereof, render themfelves, in fome meafure, tri-

butary ; not of fuch as, fubfifting by their own ilrength,

give fubfidies to their weaker neighbours, to prevent their

being over-run by others.

Such, e. gr. as the kings of England and France are, with

regard to Sweden, and feveral other princes ; to whom
they generally grant fubfidies in the treaties they conclude

with them.

In the lift of Englifh duties, or impofitions, are divers

kinds of fubfidies : as the fubfidy inwards, or old fubfidy,

which is a duty compofed of a tonnage and poundage duty

;

names arifing from the different regulations by which it is

impofed and levied : the new fubfidy, which is to be raifed,

levied, and collected by the fame rules and orders, and
under the fame penalties and forfeitures, as are fignified in

the feveral ads contained in the book of rates : the one-third

fubfidy, or the amount of one-third of the preceding fub-

fidy, or of the net new fubfidy of tonnage and poundage :

the two-thirds fubfidy, which is an additional fubfidy of
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two third parts of the new fubfidy, upon all goods liable to
the faid new fubfidy, except in certain cafes, excepted by
afts of parliament, and contained in the book of rates : the
fubfidy of 1747, which over and above all fubfidies, addi-

tional duties impofitions, &c. ir, a poundage duty of lzd.

in the pound, to be paid in ready money on goods and mer-
chandize imported, except for tobacco, with refpeft to

which it may be fecured by bond ; which duty is to be
levied and collected by the fame means, and under the fame
penalties, &c. as are directed for the old fubfidy : fubfidies

on fpirits : fubfidy outwards, compofed of a tonnage and
poundage, and paid in ready money before fhipping off, in

order to exportation : fubfidy granted in 1758-9, of
poundage upon certain goods and merchandize;; to be im-
ported into this kingdom, &c. Poillethwayt's Did. art.

Subfidy. See Customs.
SUBSISTENCE, in the Military Art, is the money paid

to the foldiers weekly, not amounting to their full pay, be-
caufe their clothes, accoutrements, tents, bread, &c. are

to be paid ; it is likewife the money paid the officers upon
account, till their accounts be made up, which is generally

once a year, aiid then they are paid their arrears.

Subfiftence, more generally, denotes either that fpecies of
fubfillence which is found in the adjacent country, fuch as

forage and corn ; or that which is provided at a diftanee',

and regularly fupplied by a well-conducled commiffariat,

confiding chiefly of meat, bread, beer, &c. to which may be
added wood or coals, and itraw, which are always wanted
in an army.

SUBSTANCE, Substantia, fomething that we con-

ceive to fubfill of itlelf, fib fe flans, independently of any
created being, or any particular mode or accident.

Thus a piece of wax is a fubilance ; becaufe we can con-

ceive it as fubfifting of itfelf, and of its own nature, without

any dependence on any other created nature, or without any
particular mode, form, colour, &c. See Mode.

It is a being, however, which is the fubjeft of modes or

accidents. Of fubftances, fome are thinking or confeious

beings, and others are extended and folid, or impenetrable.

Of the former clafs is the human foul, and of the latter, phi-

lofophers conlidcr matter only. If we feclude fpace out of

our confideration, there will remain but thefe two forts of

fubftances, viz. matter and mind, or body and fpirit ; at

leaft we have no ideas of any other fubftance but thefe. See

Watts's Logic, chap. ii. fed. 2. and Phil. Eff. eil. ii.

Spinoza maintains, that there is but one fubttance in na-

ture, of which all created things are fo many different modi-

fications ; and thus he makes the foul of the fame fubftance

with the body. The whole univerfe, according to him, is

but one fubftance ; which fubftance he holds endowed
with an infinity of attributes, in the number of which are

thinking and extenfion. All bodies are modifications of this

fubftance, confidered as extended ; and all fpirits modifi-

cations of the fame fubftance, confidered as thinking. See

Spinozism. See alfo Matter and Soul.

Mr. Locke's philofophy of fubftances is more juft : our

ideas of fubftances, that great author obferves, are only fuch

a combination of Ample ideas as is taken to reprefent diftinft

things fubfifting by themfelves ; in which the confufed idea

of fubftance is always the chief. Thus, the combination of

the ideas of a certain figure, with the powers of motion,

thought, and reafoning, joined to fub(tance,make the ordinary

idea of man : and thus the mind obferving feveral fimple

ideas to go conftantly together, which being prefumed to

belong to one thing, or to be united in one fubjeft, are

called by one name, which we are apt, afterwards, to talk

of, and confidcr as one fimple idea. See Idea.
We



SUB
We imagine thefe fimple idea* do not fubfifl: by them-

felves ; but luppole fume fubltratum, in which tiicy fublill,

which we call fubllance.

The idea of pure fubltances :

s nothing but the fuppofed,

yet unknown, Nippon oi thofe qualities which are capable

of producing fimple ideas in vis.

The ideas of particular fubllances are compofed out of

this obtcure and general idea of fubllance, together with

fuch combination* ot Gmple i ieus as arc obferved to exift

to. rether, and are fuppolcd to flow from the internal conlli-

tution and unknown efTence of that fubflance.

Thus we come by the idea-', of man, ho; fe, gold, &c.

Thus the fenfible qualities of iron, or a diamond, make
the convlex idea of thofe fublla • , wl a fmith, or a

jeweller, commonly knows better than a philofopher.

The fame happens concerning the operations of the mind,

viz. thinking, reaioning, &c. which we concluding not to

fubfut by themfelves, nor apprehending how they can belong

to body, or be produced by it, think them the a&ions of

fome other tubltance, which we call_^>/'n7; of whole fub-

llance or nature we have as clear a notion as that of body ;

the one being the fuppoled fubltratum of the fimple ideas

we have from without, as the other of thofe operations

which we experience in ourfelves within ; fo that the idea of

corporeal fubitance in matter is as remote Irom our con-

ceptions as that of Ipiritual lubllance.

Hence we may conclude, that he 1; the moil perfect

idea of any particular fubflance, who .as colle&ed moil of

thofe fimple ideas which cxnt in it
; among which we are to

reckon its active powers, and paffive capacities, though not

itri&ly fimple ideas.

Subftances are generally diftinguifhed by fecor.dary qua-

lities ; for our fenfes fail us in the difcovery of primary ones,

as the bulk, figure, texture, &c. of the minute parts of

bodies, on which their real conftitutions and differences de-

pend. And iecondary qualities are nothing but powers with

relation to our fenfes.

The ideas that make our complex ones of corporeal fub-

ftances, are of three forts : I. The ideas of primary qua-

lities of things which are difcovered bv our fenfes ; fuch as

bulk, figure, motion, &c. 2. The fenfible fecondary qua-

lities, which arc : othing but powers to produce feveral ideas

in us by cur fenfes. 3. The aptnefs we confider in any

fubflance, to caufe or receive fuch alterations in its primary

qualities, as that the fubllance, fo altered, fhould produce

in vr, different ideas from what it did before.

Befides the complex ideas we have of man-rial fubflances,

by the limple ideas taken from the opt-rations of our own
minds, which we experience in ourfelves, as thinking, under-

Handing, willing, knowing, &c. co-exilling in the fame fub-

flance, we are able to frame the complex idea of a fpirit
;

and this idea of an immaterial fubllance is as clear as that

•we have of a material one.

By joining thele with fubflance, of which we have no

diflinct idea, we have the idea of fpirit ; and by putting

together the ideas of coherent foltd parts, and a power of

being moved, joined with fubllance, of which, likewile, we
have no pofitive idea, we have the idea of matter.

Farther, there are other ideas of fubllances, that may be
called colltftivc, which are made up of any particular fub-

ftarices, confidered as united into one idea, as a troop, army,

&c. which the mind docs by its power of compofition. Thefe
collective ideas are but the artificial draughts of the mind,

bringing things remote and independent into one view, the

better to contemplate the difcourfe of them united into one
conception, and fignified by one name. For there are no
things fo remote which the mind cannot, by this art of com-
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pofition, bring into one idea, as is vifible in that fignified by
the name univerfe.

Such is the generally received doftrine of fubflance ; but
bifhop Berkeley, in his Principles of Human Knowledge,
at'd Mr. Collier, in his Clavis TJniverlalis, have made great

refinements on the fubjeft.

St BSTANCBS, Compound Earthy, for Plants, in Gardening,

fuch compound earthy materials as are prepared and made
life of in railing and cultivating particular lorts of plants of

the finer flower and other kinds. Thefe confill of various

kinds of fandy, peaty, dungy, animal, and other matters,

mixed and put together in many different ways and propor-

tions, according to the particular nature of the feveral

plants which are to be grown in or upon them.

The earthy fubllance-, which are the mod proper for thefe

mixtures in many cales, andefpecially for the auricular plant

kind, are, that which has been thrown up by the mole in dry,

line patlure-ground ; that of fine maiden down-land, which
1 free from all forts of (lony matters ; that of the furface

fpit of earth taken from llrong yellow or ha7.el loams ; and

that of any good black, rather iliff, maiden mould land.

With two parts of the ftrong loam, or any other of thefe

earthy matters, three of goofe-dung foaked in bullock's

blood, and of fugar-baker's fcum, may be mixed ; or two
parts of each of thefe two lalt matters, and the lame pro-

portion of night-foil ; and two parts of the two former to

four of the loam, foaked in night-foil and urine, with a fmall

proportion of fea-fand. Alio four parts of night-foil to

two of cow-dung and loam, with a fmall proportion of

fea-fand ; and other Hill fmaller proportions of thefe differ-

ent fubltances, mixed and well blended together, may be
made uie of for this purpofe. Several other mixtures of

fandy, peaty, or bog-earthy, and other matters, are likewife

neceflary, in other cafes, for railing and growing different

plants and flowers.

Thefe different fubflances fhould be well mixed and in

corporated together for a confiderable length of time, after

being firll put together in that very early fpring feafon, and

b nig very often turned over during that time ; as by fuch

means they will become not only more intimately blended and
united, but rendered more fweet and in better condition, as

well as have the feeds of weeds, grubs, and infefts, more
perfectly dellroyed. It will likewile be of great benefit to

have thefe earthy fubltances expofed fo as that they may
have the influence of the fun and air ; and it will be advan-

tageous, too, to have them occafionally thrown out to

the thicknefs of two or three feet, in order that they

may be more fully acfed upon by the powers of the fun
during the fummer, and be more equally affefted by the

frolts of the winter ; and thereby be brought into a more
fine, fweet, mellow Hate for the fupport of potted flower

and other plants.

Plants are not fo fubject to rot and canker, it is faid,

where fuch fubllances have been turned over and expofed
frequently, as every fix weeks or two months, in preparing

them, when they are employed in growing them ; befides,

they are raifed much faller by them after they have been fo

managed.
In cafes where infefts, worms, or grubs prevail in fub-

llances of this nature, a little quick-lime may be ufed, which

not only tends to deftroy them, but hallens the putrefaction

and preparation of the materials for ufe, and which may be

it 1 11 more expedited by fpreading them out.

Any of the above fubltances of this lort that contain

fea-fand, will anfwer well for fome other plants befides

thofe of the auricular kind, as the more common forts of

polyanthufes and primrofes ; but the finer kinds of thefe

11 ftaud
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ttand in need of fuch a9 thofe made ufe of for the auricula.

More loam is moltly, however, neceffary for the latter of the

two above forts of flower-plants, to make them bloom well.

The proper choice and ufe of fubllances of thefe com-

pound kinds have the means of throwing into and Riving

brilliant fuitable colours to the pips or bloffoms of flowers,

and of rendering the plants of a vigorous and healthy growth.

Substances, Refufe Bony, in Agriculture, the various

walte matters of this kind which are employed as ma-

nure. Many of thefe fubllances, after being broken and

boiled in order to extraft the oily matter which they con-

tain, are difpofed of to the farmers for this purpofe. Sir

Humphrey Davy confiders, that the more they are broken

and divided, the more powerful are their effects on land.

And that even the expence of grinding them in a mill

would, probably, be repaid by the increafe of their fer-

tilizing powers ; in which powdery ilate, it is fuggefted,

they might be employed in the drill manner of fowing, fo as.

to be delivered at the fame time with the feed, in a fimilar

manner to that of powdered rape-cake.

The duft and (havings of different bony matters, as well as

the refufe of the turning manufacture, may alfo, it is fup-

pofed, be made ufe of, in an advantageous manner, in the

fame way.
It is faid that the bafis of bony fubftances is conftituted

by earthy falts, principally phofphate of lime, with fome

carbonate of lime and phofphate of magnefia : the eafily

decompofable fubftances of fuch bony matters, are fat,

gelatine, and cartilage, which feems of the fame nature as

coagulated albumen. According to fome, ox-bones are

compofed of fifty-one parts of decompofable animal matter,

thirty-feven and feven of phofphate of lime, ten of carbonate

of lime, and one and three of phofphate of magnefia, in the

hundred. And in the eftimate of M. Merat Guillon, the

compofition of the bones of different animals is, it is faid,

fet down in this way.

Pliof[ihate

of Lime.
Carbunate

of Lime.

Bone of calf ... 54
67.5

70
90
52
»5
72

64

45
85-5

64

1.25

•5

.1

.1

.1

i-5

.1

•5

20.5

.1

fheep ...
elk ...
HOg ...
hare - -

pullet - - -

pike ...
carp ...

Horfes' teeth - - -

Ivory ....
It is Itated that the remaining parts of the hundred mult

be confidered as decompofable animal matter.

Subftances of the horn kind are faid to be ftill more pow-
erful as manure than thofe of the actually bony fort, as they
contain a larger quantity of decompofable animal matter.

Mr. Hatchett is faid to have obtained from five hundred
grains of ox-horn, only 1.5 grain of earthy refiduum ; and
that not quite half of this was phofphate of lime. The
fhavings or turnings of horn, too, form an excellent manure,
though they are rarely, if ever, fufficiently abundant to be
in common ufe. The animal matter in them feems, it is

faid, to be of the nature of coagulated albumen, and that it

is rendered flowly foluble by the aftion of water. The
earthy matter in horn, and ftill more that in bones, prevents,
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it is fuppoled, the too rapid decompofition of the animal
matter, and renders it very durable in its effects upon land.

Subftances of the hair, woollen-rag, and feather kind, are

all analogous, it is faid, in compofition, and that they prin-

cipally confift of a fubltance fimilar to album?n, united to
gelatine. This is (hewn to be the cafe, it is faid, by the in-

genious refearches of the above-named inquirer ; and that

the theory of their operation is fimilar to that of bone and
horn fhavings.

Such manures as are formed from thefe, as well as other
animal fubftances, in general, require, it is thought, no
chemical preparation to fit them for the foil or ground.
The great object of the farmer Ihould be to blend them with
the earthy conitituent matters in a proper ftate of divifion,

and to prevent, as much as poffible, their too rapid decom-
pofition.

The ufe of bone-duft and horn-fhavings has been found
excellent on grafs and mo wine; land. On a dairy farm, they
have been employed for many years with very great fuccefs,

in the quantity of from fifty to a hundred bufhels an acre ;

which will conftantly be fufficient, where the lard is in any
tolerable ftate, and will laft for five or fix years in great per-

fection. The advantage in carriage is very great, efpecially

where the land lies at a diitance, or through bad roads ; a»,

at one load, fufficient may be drawn to manure an acre of

ground. This, with their great durability, mull, it is

thought, recommend them to all fuch farmers as have the

means of procuring them. It is now even, at the town of

Sheffield, in Yorkihire, it is faid, become a trade to grind

bones for the ufe of the farmer, as a manure. If, however,

bones be mixed in a heap with lime, they will, it is afferted,

in a fhort time be reduced to powder. The molt proper

feafon for applying thefe fubftances is in Febru.ry or

March ; but they may be laid on in the autumn, the advan-

tage of a wet day or two being always taken, as by that

means they more readily fettle into the ground. Very great

fwathes of hay and clover have been had, in fome cafes, by
this means.

The writer of the Agricultural Report of Cornwall dates,

that a (lip of land of fifteen yards width in that diftrict,

which had bone manure applied to it eleven years ago, ftill

(hews the effect of it ; and that fo fweet is the herbage on
it, that the cattle hang upon it as long as they can find a

blade of grafs. In this cafe, the quantity of bony matter

laid on was about twenty-four Winchelter bufhels, and
which had been previoufly covered with quick-lime, that the

bones might be more eafily broken ; and, as foon as the

lime became effete, they were picked out, which, though
retaining their form, were readily reduced to powder by a

hammer ; and then, in this ftate, fpread out thinly by the

hand over the land.

Subftances of the bony kind fhould, of courfe, be con-

verted, as much as poffible, to this ufe, in every fituation

where they can be had.

Substances, Refining, for Common Salt, in Rural Eco-
nomy, the (everal different matters employed in preparing,

purifying, and clearing the liquor, or brine, in the making
of this fort of fait. A great many fubftances are made ule

of in this way, and for this purpofe ; but the principal of

them, and the molt material effects which they produce, are

thefe, as dated by Dr. Holland, in the Corrected Account
of the Agriculture and rural Practices of Chefhire. Though
there has been nothing exact or correct in the application of

thefe fubllances, the chief additions which have been made
ufe of in this view, at different times, are acids, animal

jelly and gluten, vegetable mucilage, new or ftale ale, wheat
flour, refin, butter, and alum.

The
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The firll, it is laid, has not been much ufed at any time

in the above diilrift ; and it IB extremely doubtful whether
any good effect arile from their ufc : though the ufe of

four whey, by the Dutch, was long fnppofed to produce a

fupcriority in their fait ; but which is believed to be folely

owing to the gentle fires with which tiny carried on the eva-

poration, and not to the acid added to the brine. This ad-

dition is now never made at any works in the above county.

The fecond fort of fubllances, or thofe of animal jelly and
gluten, have been much uted for clearing the brine, and
promoting the feparation of the earthv contents, and they

feem to have Gmjlar modes of action, when added to brine,

to thofe which they have on wine and fermented liquors.

The fubttances of this kind which have been ufed are blood,

whites of eggs, glue, and calves' or cows' feet. Blood has

been long ufed as an addition to brine, for the purpofe of

clarifying it, as is evident from Jackfon's account of the

making of fait ; and it is (till occasionally ufed at fome
works, and, when frefh, is found highly ufeful ; but the

difficulty of procuring it in the quantity wanted, and of

keeping it with ut putretaftion, are objections to its general

ufe. Whites of eggs have been frequently added to the

brine, for the fame purpofe as blood ; and though they are

not now much ufed, it is not fuppofed that they would not

anfwer the purpole, but that the fame objeft is capable of

being effefted by means lefs expenfive. Glue is frequently

ufed for clearing the brine, and is found to anfwer the pur-

pofe perfeftly well ; and this is the only fubltance ufed at

many works. Vegetable mucilage, as that of linfeed, has

been occafionally uled for clearing the brine, and has been

found to produce the fame effect as animal jelly ; but an in-

convenience attends the ufe of it in the large way : it becomes
putrid foon after it is prepared, and then lofes its mucila-

ginous quality. It feems probable, too, that new ale or Itale

ale, which were long ufed as additions to the brine for

clarifying it, could have effect only as they contained a

certain proportion of vegetable mucilage ; the acid con-

tained being of little or no confequence. They are now
never ufed. Wheat-flour and refin have each, it is faid,

been occafionally added to brine, where the manufacturer

has wifhed to produce a fait of fmall grain. The mucilage

extracted from the flour may have fome effect, it is fuppofed,

in feparating the earthy parts of the brine ; but it is pro-

bable that thefe additions aft mechanically, and, by the in-

terpofition of -their fmall particles between the minute cryf-

tals of fait, may prevent the cohelion of thefe, and thus

keep the grain fmall. Thefe additions are rarely made
in the above diilrift. Butter or fome other oily fub-

ftance is very generally ufed as an addition to brine, during

the evaporating procefs, and after the clearing has been

made, to aflilt the granulation of the lalt, and to make the

brine work more kindly ; and though it has been thought
to have no good effeft, experience leaves little room for

doubting that the addition of it enables the fait to cryllal-

lize more readily.

Salt-makers have long, it is faid, been in the habit of
adding alum to their brine, when they wifhed to procure a

hard firm fait, of large grain ; and though fome may have

objefted to its ufc, it is thought that it does affill in pro-

moting the cryitallization of the fait in large grains ; but in

what manner its effects are produced is not afcertained, as

not more than three or four pounds of alum are added to a

quantity of brine capable of yielding as many tons of muriate

of foda. The aftion and operation of thefe fubllances may
be feen more fully explained in the work alluded to

above.

SUBSTANCES de/lrucTtve of Infers infefting Fruit-Shrut/s

and Trees, in Gardening, fuch as are capable of deltroying

them, or of preventing their injurious ravages and effects on
trees. Many different kinds of fiiblta. ices have been recom-
mended for the purpofe, at difierent times ; but nothing

perhaps has yet been found fully effeftual in this intention,

in all cafes. The fubttances and modes dircfted below
have lately been advifed as ufeful in this way, in different

papers inferted in the Memoirs of the Caledonian Horticul-

tural Society.

As preventives again If goofeberry caterpillars, which fo

greatly infelt and injure Ihrubs of that kind, Mr. Mac-
murray, a nurferyman, has found the fubftances mentioned

below as very fimple and efficacious. In the autumnal fea-

fon, he (ays, let a quantity of cow-urine be provided, and

let a little be poured around the Item of each bufh or fhrub,

jull as much as merely fuffices to moiflen the ground about

them. This fimple expedient is itated to have fucceeded in

an admirable manner, and that its preventive virtues have

appeared to extend to two fucceffive feafons or years. The
bullies which were treated in this manner remained free from
caterpillars, while thofe which were neglected, or inten-

tionally palled by, in the lame compartment, were wholly

deftroyed by the depredations of the infefts.

Another mode of prevention is propofed, which, it is

faid, is equally fimple and effeftual ; but the good effects

of which only extend to the feafon immediately fucceeding

to that of the application.

This is, in fituations near the fea, to colleft as much drift

or fea-weed from the beach, when occafion ferves, as will

be fufficient to cover the whole of the goofeberry compart-

ment to the depth of four or five inches. It fhould be laid

on in the autumn, and the whole covering remain untouched

during the winter and early fpring months ; but as the fruit-

ing leafon advances, be dug in. This method, it is faid,

has anfwered his mod fanguine expeftations ; no caterpillars

ever wfelling the compartments which are treated in this

manner.

Another method, which is faid to have been found fuc-

cefsful in the practice and experience of Mr. Elliott, in

preventing or deltroying caterpillars on the above fort of

fruit-fhruba, is this : as the black currant and elder bufhes,

growing quite cloie to thofe of the goofeberry kind, were

not attacked by this fort of vermin, it was conceived that

an infulion of their leaves might be ferviceable, efpecially

when prepared with a little quick-lime, in the manner
direfted below. Six pounds each of the two firlt forts of

leaves are to be boiled in twelve gallons of foft water ; then

fourteen pounds of hot lime are to be put into twelve gallons

of water, and, after being well incorporated with it, they are

both to be mixed well together. With this mixture the in-

felled goofeberry bulhes or fruit-trees are to be well warned

by the hand garden-engine ; after which a little hot lime is

to be taken and laid about the root of each bufh or tree fo

waflied, which completes the work.
Thus the caterpillars will be completely deltroyed, it is faid,

without hurting the foliage of the bulhes or trees in any way.

A dull day is to be preferred for performing the work of

wafhing, &c. As foon as all the foliage is dropped off

from the bulhes and trees, they are to be again wafhed over

with the hand-engine, in order to clean them of all decayed

leaves, and other matters ; for which purpofe any fort of

water will anfwer. The lurface of the earth, all about the

roots of the bufhes and trees, is then to be well (tirrcd, and

a little hot-lime again laid about them, to deltroy the ova

or eggs of the infefts.

This
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This mode of management has never failed of l'uccefs, it

is faid, in the courieof fix years' practice.

It is noticed, that the above quantity of prepared liquid

will be fufficient for about two acres of ground in this fort

of plantation, and colt but little in provli

The ule of about a gallon of a mixture ot equal propor-

tions of lime-water, chamber-ley, and lo;>p-fuds, with as

much foot as will give it the ( ol mr and confidence of dung-

hill drainings, to each bufh in the rows, applied by means

of the rofe of a watering-pot, immediately as the ground

between them is dug over, and left as rough as pothole, the

whole being gone over in this way without treading or

poaching the land, has alio been foiind highly fuccefsful

by others. The whole is then left in the above (late until

the winter frofts are fairly part, when the ground between

the rows and bufhes are levelled, and raked over in an even

manner. By this means of praftice, the bufhes have been

conftantly kept healthy, fruitful, and free from the annoy-

ance of infefts. The bufh.es are to be firft pruned, and

dung ufed where necedary.

A folution of foft foap, mixed with an infufion of to-

bacco, has likewife been applied with great ufe in dettroying

caterpillars, by (quirting it by the hand-fyringe upon the

bufhes, while a little warm, twice in the day. But fome

think that the only fafety is in picking them off the bufhes,

as they firft appear, together with the lower leaves which
are eaten into holes : alfo, the paring, digging over, and

clearing the foul ground between the bufhes, and treading

and forcing fuch foul furface parts into the bottoms of the

trenches.

Watering cherry-trees with water prepared from quick-

lime new burnt, and common foda ufed in wafhing, in the

proportion of a peck of the former and half a pound of the

latter to a hogfhead of water, has been found fuccefsful in

deftroying the green-fly and the black vermin which infeft

fuch trees.

The water fhould ftand upon the lime for twenty-four

hours, and be then drawn off by a cock placed in the cafk,

ten or twelve inches from the bottom, when the foda is to

be put to it, being careful not to exceed the above propor-

tion, as, from its acridity, it would otherwife be liable to

deftroy the foliage. Two or three times watering with this

liquor, by means of a garden engine, will, it is faid, deitroy

and remove the vermin.

The application of clay-paint, too, has been found of

great utility in deftroying the different infefts, fuch as the

coccus, thrips, and fly, which infeft peach, neftarine, and
ether fine fruit-trees, on walls, and in hot-houfes. This
paint is prepared by taking a quantity of the molt tenacious

brown clay, and diffufing it in as much foft water as will

bring it to the confidence of a thick cream or paint, paffing

it through a fine fieve or hair-fearce, fo as that it may be

rendered perfectly fmooth, unftuous, and free from gritty

particles.

As foon as the trees are pruned and nailed in, they

are all to be carefully gone over with a painter's brum
dipped in the above paint, efpecially the ftems and large

branches, as well as the young dioots, which leaves a coat

or layer, that, when it becomes dry, forms a hard cruft

over the whole tree, which, by clofely enveloping the in-

fefts, completely deftroys them, without doing any injury

to either the bark or buds. And by covering the trees

with matts or canvas in wet feafons, it may be preferved on
them as long as necedary. Where one dreffing is not ef-

fectual, it rray be repeated ; and the fecond coating will

moftly be fufficient. Where peach and neftarine trees are

managed with this paint, they are, it is faid, vary rarely

cither hide-bound or attacked by infects.

This fort of paint is alfo ufeful in removing the mildew,
with which thefe kinds of trees are often affected ; as well

as, with the ule of the dew-fyringe, in promoting the equal
Aing of the eyes of vines, trained on the rafters of pine

ftoves. S-e Syiunge, Dew.
Watering the peach-tree borders with the urine of cattle,

in the beginning of winter, and again in the early fpring,

has likewife been thought beneficial in dellroying the infects

which produce the above dileafe. Careful and proper
cleaning and wafhing thefe trees, walls and other places in

contact with them, has, too, been found of great utility in

preventing infefts from accumulating on them.

Substance, Colouring,for Chccft, in Rural Economy, the
material ufed in colouring cheefe in fome diftrifts. It moftly
confifts of a portion of annotto, which is ufed by rubbing
it upon a done kept for the purpofe, and then mixing it in

the liquid ftate with the milk. It is regulated in quantity

by the fliade of colour which is to be given, without any
fixed rule. The quantity of an ounce is moftly the allow-

ance for a hundred weight of cheefe. Snbftances of this

kind are moll commonly ufed for the thinner forts oi

cheefe.

SUBSTANTIAL, in the Schools, fomething belonging

to the nature of fubltance.

Substantial is alfo ufed in the fame fenfe with ejjfential,

in oppofition to accidental ; in which relation it gives room
for abundance of diffinftions.

SUBSTANTIVE, in Grammar, is a quality afcribed

to a noun or name, when the object it denotes is confidered

fimply, and in itfelf, without reference to any other fubjeft

or idea. See Noun.
Subftantives, according to Mr. Harris, are all thofe prin-

cipal words which are fignificant of fubftances, confidered

as fubftances. See Speech.
Some of thefe are primary, or fubftantives properly fo

called, and have number and gender, and denominated nouns

,

and others are fecondary, which are otherwife called pro-

nouns. Hermes, ch. iv. and v.

Nouns fubftantive fometimes are ufed adjeftively ; and

nouns adjeftive alfo fometimes become fubftantives. See

Noun.
Indeed, enftom does not allow us to life all adjectives in-

differently, as fubftantives ; nor all fubftantives as adjeftives.

The laws obferved in this refpeft are as follow :

All nouns either fignify an individual, as Socrates, Alex-

ander, &c. ; or a fpecies, as man, horfe, &c. ; or an effential

quality, as rational, material, &c. ; or an accidental one, as

black, white, good, fair, &c; or a dignity, office, art, &c.
as king, prefident, philofopher, &c.
Thus have we four kinds of nouns, of which the firft is

very rarely taken adjeftively ; for as they fignify individuals,

or particular beings, they can fcarcely be applied to any

thing but the thing they properly fignify ; yet we have

fometimes known the name of Cato taken adjeftively ; as,

This is to be Cato, indeed- Nor does Malherbe fcruplc

to fay in French, Plus Mars que le Mars cL la Thrace.

Add, that proper names are fometimes converted into names

of dignities, &c. as Cxfar, Auguftus, &c. In which cafe

they may be confidered, in the fame light, as nouns of the

fourth kind. Nouns of the fecond kind are alfo fometimes

taken adjeftively, as He is much a man, &c. The third kind

are adjeftives of themfelves. For the fourth kind, all gram-

marians rank them among fubftantives, excepting F. Buffier,

who will have them to be adjeftives ; or, to ufe his own
term
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term, modifieative*. Be that as it will, they are frequently

nfed adjeftivcly : He it more ,1 king, and more a philofopher,

than any of his predictflats.

Now, tor adjectives taken fubftantively, i. Participles

paflive are very rarely thus taken ; though we fometimes

fay, The loved are lefs happy than the lovers : the taught have

the advantage of the untaught; the befnged make afally, &c.

And, 2. Participles a&ive are taken it ill more rarely for

fubllantives. We fcarcely ever, e. gr. fay, the loving, the

reading ; but the lover, the reader: yet we fay, thcjludtnt, the

protefiant, the tenant, the appellant, the opponent, &c. 3. For

nouns adjeftive, thole applied to men are not only ufed fub-

ftantively, but are even become fubllantives by ufe ; whe-

ther they be fuch as regard religion, as Chri/lian, Pagan,

Al thomelan, $<.£. ; or opinion, as Stoic, Peripatetic, Carte-

Jian, &c. ; or country, as the Engli/b, French, Italians ; or

temperament, as the melancholic, phlegmatic, choleric, Ac.

Under the fame rule are likewife comprehended abundance

of adjectives, fignifying a number of people agreeing in

fome common attribute ; as, the learned, the great, the devout,

the brave, the diffolute, Sec. But ufe is here to be regarded ;

for we do not lay the elegant, as we fay the learned ; but ele-

gant writers, &c. Cuftom, and the ear alone, are to decide

thefe differences.

Again, adjectives taken fubftantively, for otlier things

beQde men, are either fo ufed, to fignify a number or fet of

things that have fome common quality ; or to exprefs an

abllracl quality. In both which, as in thofe men, there

are fome authorized by cullom, and others formed every

day on their model.

With regard to which lall, ufe again, and the ear, are to

decide. Here all the adjeftives of colours are ufed fubftan-

tively, as the white, black, green, &c. Some of thofe of

qualities, as the cold, &c. ; thofe of time, as the pajl, prefent,

future ; and many other matters, as the agreeable, the fublime,

the principal, &c. Nor is it only in the pofitive, but alfo

in the comparative and fuperlative degrees, that adjeftives

are ufed fubftantively ; as the better of the two ; the bejl of
it, &c.

Substantive Verb. See Vi.rb.

SUBSTITUTE, SuBSTITOTUS, formed homfub, under,

and flatuo, I appoint, or ejlablijh, a perfon appointed to of-

ficiate for another, in cafe or abfence, or other legal im-

pediment.

A fubllitute in the militia is a perfon who voluntarily

offers to ferve in the room of another that has been chofen

by ballot. But if he himfelf fhould be afterwards chofen

by ballot,. he is not exempted from ferving again, as princi-

pal* are, within certain reftrict' :i.s. Subltitutes may be
provided for Quakers. Every fubllitute is liable to a

penalty for not appearing to be fworn upon due notice

being given ; and every regularly infilled foldier, who (hall

offer to ferve as a fubllitute in the militia, is liable to forfeit

10/. or to be imprifoned. Subllitutes who defert are to

ferve the remainder of their time when taken.

Substitute, in Medicine, denotes a drug, or remedy,
that may be ufed in lieu of another ; or that fupplies the

place of another of like virtue, which is not to be had ;

called alfo fuccedancum.

Substitutes, in Ship Building. For wood knees, that

article of late being very Icarce, many fubftitutes have been

propofed and ufed. For mllance, knees made of iron have
been and are now much ufed in merchant-fhips, particularly

in Eaft India (hips, for hanging knees, and have been found
to anfwer very well. But in king's fhips, wood and iron

combined together, are ufed in more ways than one to con-
nect the fides and beams together. One method was by an
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o:\k-chock at each end of the beam, fided as large as the

beam at the upper end, and to taper to two-thirds of that

iize at the lower end, and moulded about two feet broad at

the upper end, and one-third of that at the lower end, which

reaches down' fix inches upon the fpirkitting. Thofe chocks

are fayed to the fide, and clofe up to the under fide of the

beam, in fuch manner as to have a mortife, about one inch

and a quarter by one inch and three-quarters deep', within

and clear of the iron-plate knees. They are then bolted

through the fide with fix bolts ; the two upper bolts to be one

inch and three-eighths ; the two middle, one inch and a quar-

ter ; and the two lower ones, one inch and one-eighth. The
beams are then fecured to the chocks by iron-plate knees,

five inches broad and one inch and an eighth thick : the

arms along the beam and down the chock to be each four

feet long, with a return or arm at th» upper part againft the

fide, about eighteen inches long each : the chock and beam-
arm are connected by a diagonal brace, jull to clear the

front of the chock : before the plates are let in, iron keys

are driven in the mortife at the head of the chock, which
are fheathed with copper for that purpofe The iron -plate

knees are then let in flufTi their thicknels into the fide of

the beam and chock, one on the fore-fide and one on the

aft-fide, and are well bolted and clenched through each

other, with four bolts through the beam-arms, four through
the chock-arms, and one through the middle of the brace
of one inch and three-eighths, and two bolts through the

fide in each return or fore and aft arm, one of inch and
three-eighths and one of inch and a quarter.

Obferve, when any of the beams come over a port, they
are to be kneed at each end with one wood lodging and
one wood or iron hanging knee, to call clear of the fide of

the port.

At prefent, the fides are farther fecured with a ihelf,

having a chock underneath, and an iron knee in front, under
each beam. Thus the fhelf is a piece of thick fluff of ten

inches deep and about fourteen inches broad, fayed along
the fide and under-fide of the beams all fore and aft, and
fcarfs one into the, other with a fcarf fix feet long, or in

the round of the bow to have anchor-flock pieces fayed into

the fcarfs. The fore end of the fhelf laps about four feet

under the deck-hook, and douels thereto with two or more
douh, and bolts upwards through the hook.

Along the fides, the fhelf is douelled into the clamps,

with four-inch donls, about every four feet afunder, and
four douls in each fcarf, and two douls upward into each
beam and into the deck-tranfom ; it is then let clofe, and
bolted through the fide with one inch and quarter bolts,

about twenty inches afunder. The ends of the beams are

next bolted through the fhelf, with one bolt of an inch and
a quarter, to clear the heads of the chocks, and one alfo

through the water-ways.

Under each beam is fayed an oak-chock, clofe up under
the fhelf, ten inches fided, and moulded at the head to the

breadth of the fhelf, and at the heel not lefs than three

inches, which reaches down to the fpirkitting. In the front

of each chock is fayed an iron knee, five inches broad and
five inches thick at the fhoulder, and one inch thick at the

extremities, that is, the beam-arm to be three feet fix inches

long, and the arm on the chock to reach about fix inches,

or to take a bolt through the fpirkitting: the beam-arm has

four bolts, of one inch and three-eighths, driven upwards,

and the chock-arm five bolts of one inch and three-eighths,

except the two lower ones, which may be one-eighth

lefs.

Sometimes thefe knees, inflcad of an arm along the beam,

have a ftrap en each fide, which clafpa the beam and bolts,

3 K with
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with two bolt9 through the beam fore and aft, and one up-

wards at the fhoulder or return.

Obfervc, that the foregoing given dimenfions are for fecur-

ing the gun-deck beams of a feventy-four gun (hip, confe-

quently the decks above are lefs in proportion, as likewife

(hips of a lefs rate.

SUBSTITUTION, in Grammar, the ufing of one word
for another ; or one mode, itate, perfon, or number, of a

word for another. This the grammarians otherwife call a

fyllepjit.

Substitution, in the Civil Law, a difpofition of a tef-

tator, by which he fubflit utes one heir to another, who has

only the ufufruit, and not the property of the thing left

him.

Subftitution is a kind of fiduciary inheritance, called alfo

Jidei commijjio, in regard the immediate inheritor has only

the life or produce of the thing ; the body of it being

fnbltituted and appropriated to certain perfons, who are

likewife to have the ufufruit in their turns, but are never to

have the property.

In fome countries fubftitution is perpetual ; in France it

only holds to the fourth generation. Subftitution anfwers

to remainder in common law.

Among the Romans there was abundance of thefe fidu-

ciary heirs who enjoyed inheritances till they returned them

into the hands of the right heir ; and the reafon why they

did nut likewife reftore the fruit?, or that the fruits were

not deemed to make a part of the inheritance, but only of

the thing, was, that the fiduciary or truftce was obliged to

run the n(k, and to ftand the charge of the culture of the

land.

Substitution, in Algebra, Sec. is the putting in the

room of any quantity in an equation, fome other quantity

which is equal to it, but exprefled after another manner.

See Reduction of Equations.

SUBSTRACTION, or Subtraction, in Arithmetic,

the fecond rule, or rather operation, in arithmetic, by which

we deduft a lefs number from a greater, to learn the precife

difference.

Or, more juftly, fubftra&ion is the finding of a certain

number from two homogeneous ones given, which, with one

of the given numbers, is equal to the other.

The doftrine of fubflradlion is reducible to what follows :

To Subjlraa a Lefs Number from a Greater. I . Write

the lefs number under the greater, in fuch manner, as that

homogeneous figures anfwer to homogeneous, i. e. units to

units, tens to tens, Sec. as dire&ed under Addition.
2. Under the two numbers draw a line. 3. Subftraft, feve-

rally, the units from units, tens from tens, hundreds from

hundreds ; beginning at the right hand, and proceeding to

the left : and write the feveral remainders in their corre-

fpondent placeo, under the line. 4. If a greater figure

come to be fubftra&ed from a lefs, borrow an unit from the

next left-hand place ; this is equivalent to 10, and, added

to the lefs number, the fubftraction is to be made from the

fum ; or if a cipher chance to be in the next left-hand

place, borrow the unit from the next farther place.

By thefe rules any number may be fubftra&ed out of an-

other greater. For example

;

If it be required, from - 9800403459
Tofubftraft - - 4743865263

The remainder will be found 5056538196

For, beginning with the right-hand figure, and taking

3 from 9, there remain 6 units, to be written underneath

the line ; going then to the next place, 6, I find, cannot

SUB
be taken from 5 ; wherefore, from the place of hun-
dreds, 4, I borrow t, which ii equivalent to 10, in the

place of tens; and from the fum of thi^ 10 and 5, viz.

15, fubftra&ing 6, I find 9 tens remaining, to be put
down under the line. Proceeding to the place of hun-

dreds, 2, and the 1 borrowed at the lalt, make 3, which
fubftrafted from 4, leave I.

Again 5, in the place of thoufands, cannot be fnbftra&ed

from 3 ; for which reafon, taking 1 from 4, in the place

of hundreds of thoufands, into the empty place of tens of

thoufands, the cipher is converted into 10 tens of thou-

fands; whence one 10 being borrowed, and added to the

3, and from the fum 13 thoufand, 5 thoufand being fub-

ftradled, we fhall have 8 thoufand to enter under the line ;

then fubftrafting 6 tens of thoufands from 9, there remain 3.

Coming now to take 8 from 4 ; from the 8 farther on the

left, I borrow 1, by means of which, the two ciphers will be

turned each into 9. And after the like manner is the reft

of the fubitra&ion eafily performed.

If heterogeneous numbers be to be fubilra£fed from each

other, the units borrowed are not to be equal to ten, but

to fo many as there go of units of the lefs kind, to con-

llitute an unit of the greater : for example ;

£ s. d.

45 16 6

27 19 9

17 169

For fince 9 pence canr.ot be fubftra&ed from 6 pence ;

of the 16 (hillings, one is converted into 12 pence ; by
which means, for 6 we have 18 pence ; whence 9 being

fubltra&ed, there remain 9. In like manner, as 19 (hillings

cannot be fubftrafted from the remaining 16; one of the 45
pounds is converted into 20 (hillings, from which, added
to the 16, 19 being fubftrafted, the remainder is 16 (hil-

lings. Laftly, 27 pounds fubftradted from 44 pounds,

there remains 17.

If a greater number be required to be fubftra&ed from

a lefs, it is evident the thing is impoffible. The lefs num-
ber, therefore, in that cafe, is to be fubltracled from the

greater ; and the defeft to be noted by the negative cha-

racter. E.gr. If I am required to pay 8 pounds, and am
only matter of 3, when the 3 are paid, there will ftill remain

5 behind, which are to be noted,— 5.

Subftra&ion is to be proved by adding the remainder to

the fubtrahend, or number to be fubftrad\ed : for if the

fum be equal to the number whence the other is to be

fubltrafted, the fubftraftion is juftly performed. For ex-

ample :

£ s. d.

9800403459 156 11 3^

4743865263 fubtrahend. 21 17 i\ fubtrahend.'

5056538196 remainder.

9800+03459

134 H Of

156 11 i\

Substruction, in Algebra, is performed by connecting

the quantities with all the figns of the fubtrahend changed ;

and at the fame time uniting fuch as may be united ; as is

done in addition; which fee.

Thus -f- 7 a fubftra&ed from -f- 9 a, makes + 9 a — 7 a,

or 2 a.

In the fubftraftion of compound algebraic quantities,

the characters of the fubtrahend are to be changed into the

contrary ones, viz. + into — ; and — into + .

As
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As the addition of algebraic quantities includes three

cafes, wt< I. The addition of like quantities with like

fignt, for which the rule is to add the co-efficients, to pre-

fix the common fign to their dim, and to lubjoin the

common letter or letters : :. The addition of quantities

that are like with unlike figns, for which the rule is to fub-

il: act the lefs coefficient from the greater, to prefix the

fign of the greater to the remainder, and to fubjoin the

common letter or letters : and 3. The addition of quantities

that are unlike, for which fet them all down after one

another, with their Ggns and co-efficicnte prefixed : the

general rule for fubftraftion, comprehending all the cales

that occur, is, change the figns of the quantity to be fub-

itrafted into their contrary figns, and then add it fo changed
to the quantity from which it was to be fubllrafted ; the

fum ariling by this addition is the remainder, becaufe, to

fubllraft any quantity, either pofitive or negative, is the

fame as to add the oppofite kind.

From + 5 *
Subtract + 3 a

Rem. 5 a — 3 a or 2 a.

From + 5 a
Subtraft — 3 a

Rem. + $a + Sa = Sa.

From — c a

Subtraft -f 3 a

Rem. — c a — S a — — 8 a.

From — c a

Subtraft — 3 a

Rem. 50-1-30 = — 2 a.

From 2a— 3x-t-5jr— 6
Subtraft 6u + 4x+j^ + 4

Rem. — 4a — 7 x . . . o — 10.

SuBSTRACTlON of Logarithms. See LOGARITHMS.
Subtraction of Vulgar FraBscns. See FRACTIONS.
Sibstr action of Decimals. See Decimals.
Subtraction of Surds. See Surd.

SUBSTRATUM, in Agriculture, a term fometimes ufed

to fignify the under ftratum or bed of foils, or that which
75 interpof-d between the furface layer of materials, and the

bafe or fubftrufture upon which the whole is difpofed or

laid. See Soil and Strata.

SUBSTRUCTION, in Building, denotes underpinning,
ground-felli'g, &c. See Foundation.

SUBSTYLE, or Substylar Line, in Dialling, a right

line, on which the Kyle or gnomon of a dial is erefted.

The angle included between this line and the ftyle, is

called the elevation or height of the ftyle. See Style.
In jiolar, horizontal, meridional, and northern dials, the

fubllylar line is the meridional line, or line of 12 o'clock ;

or ioterfeftion of a plane, on which the dial is delineated,

with that of the meridian.

In all declining dials, the fubftyle makes an angle with
the hour-line of XII, and this angle it called the difiance

of the fubftyle fiom the meridian-

In eafterly and wefterly dials, the fubllylar line is the line

of 6 o'clock, or the interfeftion of the plane, on which the

dial is delineated, with the prime vertical.

SUBSUPERPART1CULAR. 7 „ RSUBSUPERPARTIENS. J
0te KATI°-

SUBTANGENTo/a Curve, the line that determine*

the interfeftion of a tangent with the axi* ; or that deter-

mines the point in which the tangent cuts the axif, pro-

longed.

Thus in the curve AM, &c. {Plate XIV. Analyfis,fig. 5.)

the line T P intercepted between the femiordinate P M,
and the tangent T M, is the fubtangent. And P R is to

P M, as P M to P T ; and P M to P T, as M R to T M.
See Subnormal.

It is a rule in all equations, that if the value of the fub-

tangent come out pofitive, the point of interfeftion of the

tangent and axis falls on that fide of the ordinate, where
the vertex of the curve lies ; as in the parabola and para-

boloids.

If it come out negative, the point of interfeftion will

fall on the contrary fide of the ordinate, in refpeft of the

vertex or beginning of the abfeifs ; as in the hyperbola and
hyperbobform figures.

And univerfally, in all paraboliform and hyperboliform

figures, the fubtangent is equal to the exponent of the

power of the ordinate, multiplied into the abfeifs : thus,

in the common parabola, whofe property is p x = y y, the

fubtangent is in length equal to x, the abfeifs, multiplied

by 2, the exponent of the power of yy, the fquare of the

ordinate ; that is, it is equal to twice the abfeils ; and by
the former rule for paraboliform figures, it mult be taken

above the ordinate in the axis produced.

Thus, alfo, in one of the cubical paraboloids, where

p x x = yyy, the length of the fubtangent will be 4ds of
the abfeifs : and in a parabola of any kind, the general

equation being a"'*"= -f- y
m +", the fubtangent is =

X x, or its ratio to the abfeifs is conftantly that of

m + n to n. See Method of Tangents.
In the parabola, the fubtangent P T is double the abfeifs

A P ; and the fubnormal P R is fubduple of the para-

meter.

SUBTENSE, formed from fuh, under, and tendo, I
flretch, in Geometry, a right line oppofite to an angle, and
prefumed to be drawn between the two extremities of the

arc which meafures that angle.

The fubtenfe of the angle coincides with the chord of
the arc.

In every right-angled triangle, the fquare of the fubtenfe

of the right angle is equal to the fquares of the fubtenfei

of both the other angles, by the 47th pro. of Euclid. See

Hypothenuse and Triangle.
SUBTERGUNGE,in Geography,* town of Hindooftan,

in Oude ; 22 miles E. of Luckow.
SUBTERMOOKY, a river of Bengal, which runs into

the bay of Bengal, N. lat. 21° 35'. E. long. 88° 3 2'.

SUBTERRANEOUS, or Subterranean, fomething

under ground.

Naturalilts talk much of fubterranean fires, as the caufe

of volcanoes ; and fubterranean winds, as the caufe of earth,

quakes.

Among the many places where fubterranean fires are

found, England is not wholly without them ; though with

us they appear only in the coal countries, and plainly feed

on nothing but the upper ftratum of the coal, called by the

miners day-teal, unlefs where they have bv accident been

3 K 1 kindled
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kindled by a&ual fires at great depths, or fired downward,

by being pent in for room. See Volcano.
We have an account in the Philofophical Tranfa&ions,

ef a fubterranean town found at Portici, near Naples, in

which many antique ftatues, paintings, and other curiofities

have been found.

This fubterranean town is probably the ancient city of

Herculaneum, which was fwallowed up by an earthquake.

See Phil. Tranf. N° 458. fed. 4, 5, and 6.

It is remarkable, that fome of the antique paintings found

there are as frefh and perfect, as if lately painted. Ibid,

fed. 6. See Herculaneum.
SUBTILE, in Phyfics, intimates a thing exceedingly

fmall, fine, and delicate ; fuch a^ the animal lpirits, the

effluvia of odorous bodies, &c. are fuppoled to be.

One kind of matter is only more fubtile than another, in

that, being divided into fmaller parts, and thofe too more

agitated ; on the one hand, it makes lefs refiltance to other

bodies ; and, on the other, infinuates itfelf more eafily into

their pores.

The Cartefians fuppofe a fubtile matter for their firlt ele-

ment. See Cartesian, and Materia Subt'dis.

SUBTILIZAT10N,Subtilizatio, the ad of fubtiliz-

ing, or rendering any thing fmaller and fubtiler; particularly,

the diffolving or changing of a mixt body into a pure liquor,

or a fine powder, by feparating the groller parts from it.

SUBTRACTION. See Substruction.
Subtraction of Conjugal Rights, in Law, is where

either the hufband or wife lives leparate from the other

without fufficient reafon ; in which cafe the ecclefialtical

jurifdiction, on a fuit for reftitution of conjugal rights,

will compel them to come together again, if either party

be weak enough to defire it, contrary to the inclination of

the other.

Subtraction of Legacies, denotes the withholding or

detaining of legacies, for which the fpintual court admi-

nifters redrefs, by compelling the executor to pay them.

But in this cafe, the courts of equity exercife a concurrent

jurifdidtion with the ecclefialtical courts, as incident of

fome other fpecies of relief prayed by the complainant ; as

to compel the executor to account for the teftator's efiefts,

or aflent to the legacy, or the like.

Subtraction, with regard to real Property, is an injury

which happens, when any perfon, who owes any fuit, duty,

cultom, or fervice, to another, withdraws or neglefts to

perforin it. It differs from a dijftifm, (which fee,) in that

this is committed without any denial of the right, confiding

merely in non-performance ; that itrikes at the very title

of the party injured, and amounts to an oujler or aftual

difpotfeffton. (See Ouster.) Subtraction, however, being

clearly an injury, is remediable by due courfe of law ; but

the remedy differs according to the nature of the fervices ;

whether they be due by virtue of any tenure, or by cuftom

only. Blackft. Coram, vol. iii.

Subtraction of Tithes, is the withholding of tithes from

the parfon or vicar, whether the former be a clergyman or

a lay appropriator. ( See Tithes.) In this cafe, fummary

and expeditious afliitance is given by the ftatutes of 27
Hen. VIII. cap. 20, and 32 Hen. VIII. cap. 7, which

enadt, that upon complaint of any contempt or mifbe-

haviour to the ecclefialtical judge by the defendant in any

fuit for tithes, any privy-counfellor, or any two juftices of

the peace (or in cafe of difobedience to any definitive fen-

tence, any two juftices of the peace) may commit the party

to prifon without bail or mainprize, till he enters into a

recognisance, with fufficient fureties, to give due obedience

to the procefs and fentence of the court. Blackft. Comm.
vol. iii.

SUBTRAY, or Meniere en Brenne, in Geography, a
town of France, in the department of the Indre

; 9 miles

S. of Chatillon.

SUBTRIPLE Ratio. See Ratio.
SUBU, in Geography. See Seeboo.
SUBVERSIO Stomaciii, a term ufed by fome authors

to cxprels a violent vomiting, when what fhould pafs through
the intellines is voided conitantly by the mouth.
SUBULARE Folium, among Botanijls. See Leaf.
SUBULARIA, in Botany, fo called from fubula, an

awl ; on account of the refemblance which the leaves of the
original fpecies bear to that (harp-pointed inftrument.—Linn.
Gen. 333. Schreb. 436. Willd. Sp. Pi. v. 3. 423.
Mart. Mill. Diet. v. 4. Sm. Fl. Brit. 676. Ait. Kort.
Kew. v. 4. 91. Juff. 240.— Clafs and order, Tetradynamia

Siliculofa. Nat. Ord. Si/iquofe, Linn. Cruciferx, Juff.

Gen. Cti. Cal. Perianth inferior, of four, ovate, con-
cave, fpreading, deciduous leaves. Cor. cruciform, of four,

obovate, undivided petals, rather larger than the calyx.

Stam. Filaments fix, not fo long as the corolla, the two
Ihorter ones oppofite ; anthers fimple. Pijl. Germen fu-

perior, ovate ; ftyle (horter than the pouch ; ftigma obtufe.

Perk. Pouch ovate, compreffed, entire, tipped with the

(hort ftyle, of two cells ; the partition contrary to its greater

diameter ; valves ovate ; deeply concave. Seeds very fmall,

roundifh.

Eff. Ch. Pouch entire, elliptical, of two, deeply con-

cave valves. Partition contrary to the greater diameter of

the pouch. Style very fhort.

1. S. aquatica. Awl-wort. Linn. Sp. PI. 896. Engl.

Bot. t. 732. Fl. Dan. t. 35.—Stalk leaflet. Leaves
radical, awl-fhaped.—Found chiefly in the northern parts

of Europe, flowering under water in July, moftly in alpine

lakes and rivulets, that have a gravelly or fandy bottom. It

was firft detected in Ireland by Sherard, and has fince been

gathered in Scotland and Wales. Root annual, fibrous,

white. Leaves awl-fhaped, fmooth, all growing from the

root. Stalks about two inches high, fmooth, racemofe.

Flowers ftalked, folitary, inconfpicuous, white, forming a

fmall clujler, always immerfed in the water. Pouch of two
boat-like, fcarcely carinated, valves ; partition tranfparent.

Seeds about three in each cell.

2. S. alpina. Alpine Awl-wort. Willd. n. 2. (Draba
mollis ; Scop. Carn. v. 2. 7. t. 34. Hoft. Synopf. 3,5.)

—

Stem branched. Leaves obovate.—Native of the Aultrian

Alps.

—

Root creeping, tender, round, branched. Leaves

foft, flefhy, fmooth. Flowers in terminal clujlers, milk-

white.

We have followed Willdenow in making this a fpecies of

Subularia, from Scopoli's defcription.

SUBULATED Leaf. See Leaf.
SUBULGUR, in Geography, a town of Hindooftan,

in the circar of Gohud ; 20 miles S. of Kerowly.

SUBULO, a term ufed by Pliny for two years old. See

Ferulje.
Subulo, in Natural Hi/lory, a word ufed by the ancients

to exprefs a deer, or ftag, at that time of its life when the

horns firft begin to appear.

Others have underitood it as the name of the oryx, whofe

horn was narrow at the fummit, and thence gradually larger

toward the bafe ; fo that it refembled the figure of the

fubulo. This is the fabulous creature called the unicorn,

and defcribed as a nimble and terrible animal. But it is

certain that no fuch animal ever exifted, as is called by this

name, and is thus defcribed : the only one-horned animal in

3 the
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the world is the rhinoceros, and this is an unwieldy heavy

animal, not at all refembling the characters or figures we

have of the fubulo, or oryx.

It is to be obferved, that the fubulo of the mod ancient

writers was an initrument of iron, (harp at the point, ufed

in the Hone-quarries to break a way through large mafles.

SUBURBICARY, SUBUBBICARIUS, formed fromfub,

tinder, and urbs, city, an epithet given to thole provinces of

Italy, fee. which compofed the ancient diocele, or patri-

archate of Rome. They were alfo fometimes called urbicary

provinces.

Authors ufually reckon ten of thefe fuburbicary pro-

vinces ; of which Italy, from the Po to the heel, made

feven ; and the ifles of Sicily, Sardinia, and Corfica, the

other three.

Yet Salmafius will have the fuburbicary provinces con-

fined to thofe four in the neighbourhood of Rome, to

which the authority of the prefect of Rome extended ;

and thefe he makes the limits of the diocefe of ancient

Rome.
F. Sirmond takes the other extreme, and comprehends

all the Welt under the name of fuburbicary provinces.

Rufinus, who lived in the age of the council of Nice, ex-

plains the power alcribed to the pope, in the lixth canon of

that council, by laying, that he had the care and luperin-

tendance of the fuburbicary provinces. Hence the different

fentiments of authors, with regard to the fuburbicary pro-

vinces ; fome only confidering the pope as bifhop of Rome
;

others as patriarch of the Welt, &c.

SUBURBS, buildings without the walls or compafs of

a city or town.

SUC Sa.mbil, in Geography, a town of Perfia, i:i

Chuliltan ; 70 miles S.E. of Toilar.

SUCAIFE, a town of Arabia, in Hedsjas ; 25 miles

S.E. of Jambo.
SUCCA, a town of Tripoli, in the gulf of Sidra

; 45
miles S.E. of Mefurada.

SUCCADANA, a town of the ifland of Borneo, and

capital of a kingdom of .the fame name, at the mo.ith of a

river. The chief product- of th:- country are camphor and

diamonds. S. lat. o 56'. E long. 109/ 56'.

SUCCEDANEUM, formed From juccedo to fucceed, in

Pharm.icy, a remedy tubltituted in the place ot another tirit

prefenbed, when the ingredients are wanting neceflary for

the compoiition of that other,

Subjlitutc and fuccedaneum are of equal import ; unlefs

with fome authors we choof' to ufe a fub!titute, where a

limple of like virtue is put for another ; and fuccedaneum

where a compound is ufed with the fame intention for another

compound.
SUCCENTURIATI Rfses, in Anatomy, the renal

japfules, as if they were fublidiary kidnies. (See Kid-

key.) The fame epithet is alio given to the lmall addi-

tional fpleens, when they occur.

SUCCENTURIATION, the ad of fub'tituting. See

Substitution.
SUCCESS, in Geography, an uninhabited townfhip of

New Hampfliire, in Grafton county, N.E. of the White
mountains, on the E. line of the ftatc, incorporated in

»773-
Success Bay, or Good Succefs Bay, a bay on the S.E. coaft

of Terra del Fuego, in the (traits of Le Maire. On the moun-
tains inland of this bay, Mr. (now fir Jofeph) Banks and Dr.

Solander found many new alpine plants, unknown in Eu-
rope; but the cold was fo intenfe, that the latter had nearly

fallen a facrifice to its feverity in the midft of dimmer. Dr.
Solander, who had more than once crofted the mountains

which divide Sweden from Norway, well knew that extreme

cold, eipecially when joined with fatigue, produces a torpor

and (leepinefs that are almolt irrelilhble: he therefore con-

jured the company to keep moving, whatever pain it mi^ht
colt them, and whatever relief they might be promifed by
an inclination to reft : whofoever fits down, lays he, will

deep ; and whofoever flcep^, will wake no more. Dr. So-

lander himfelfwas the lirlt who found the inclination, againlt

which he had warned others, irrelilhble ; and infilled upon
being fullered to lie down. Mr. Banks intreated and re-

monllrated in vain ; down he lay upon the ground, though
it was covered witli fnow, and it was with great difficulty that

his friend kept him from deeping. Richmond alfo, one of

the black fervants, began to linger, having differed from the

cold in the fame manner as the doctor. Mr. Banks, there-

fore, fent five of the company, among whom was Mr. Bu-
chan, forward, to get a tire ready at the tirft convenient

place they could find, and himfelf and four others remained

with the doctor and Richmond, whom partly by perfuafion

and intreaty, and partly by force, they brought on, till

they both declared they could go no farther. Mr. Banks
had recourfe to intreaty and expoltulation, but they pro-

duced no effect : when Richmond was told, that if he did

not go now he would in a fliort time be frozen to death ; he
anfwered, that he delired nothing but to lie down and die.

The doctor did not fo explicitly renounce his life ; he faid he
was willing to go on, but that he mult firll take fome fieep,

though he had before told the company that to deep was to

perifh. Mr. Banks and the reft found it impoflible to carry

them, and there being no remedy, they were differed to fit

down, being partly fupported by the bullies, and in a few mi-

nutes they fell into a profound deep : foon after, fome of the

people who had been fent forward returned with the welcome
news that a fire was kindled about a quarter of a mile farther

on the way. Mr. Banks then endeavoured to wake Dr. So-
lander, and happily iucceeded ; but though he had not dept
live minutes, he had almoft loft the ufe of his limbs, and
the mufcles were fo dirunk, that his (hoes fell from his feet

;

he contented to go forward, with Inch adiltance as could be
given him, but no attempts to relieve poor Richmond w c

fuccefsful. Richmond, and a feaman fent to his relief,

died. S. lat. 54 50'. W. long. 65° 27.

Cape Succefs in this bay at the point lies in S. lat. 55° 1'.

W. long. 65 if.

SUCCESSION, Successio, in Philofophy, an idea which
we get by reflecting on that train of ideas conitantly fol-

lowing one another in our minds when awake.
The diltance between any parts of this fucceflion, is what

we call duration (which fee). When this fucceflion of ideas

ceafes, we have no perception of tune, or of its duration,

but the moment we fall afleep, and that in which we awake,
feem connected.

They who think we get the idea of fucceflion from our
obfervation of motion by our fenfes, will adopt Mr. Locke's
fentiment above ftated, when they confider that motion pro-

an idea of fucceflion no otherwife than by producing
a continual chain of diitinguifhable ideas.

A man that looks on a body moving, perceives no mo-
tion, unlefs that motion produces a conllant train of fuc-

ceflive ideas. But wherever a man is, though all things

be at reft about him, if he thinks, he will be confeious of
fucceflion.

SUCCESSION of the Signs, in AJironomy, is the order in

which they follow each other, and according to which the
iters, fucceflively, into one, then into another ; called,

alfo, confequentia.

This



sue sue
This order is expreffed in the two following technical

»erfes :

" Sunt Aries, Taurus, Gemini, Cancer, Leo, Virgo,

Libraque,Scorpius, Arcitenens, Caper, Amphora, Pifces.

"

Or, in Englifh :

" The Ram, the Bull, the heavenly Twins,
And next the Crab, the Lion Alines,

The Virgin and the Scales

;

The Scorpion, Archer, and He-goat,

The man that holds the watering pot,

And Fifh with glittering tails."

When a planet is direct, it is faid to go according to the

order and fucceffion of the figns, or in confequentia ; that is,

from Aries to Taurus, &c. When retrograde, it is faid to

go contrary to the fucceflion of the figns, or in antecedeniia ;

viz. from Gemini to Taurus, then to Aries, &c.

Succession, in the Civil Latv, implies a right to the

whole eftetts left by a defunct.

Of this there are feveral kinds, ab-inteflate, intejlate, &c.

Succession ab-inteftate, is that which a perfon has a right

to by being next of kin, which is what we call, being next

heir at law. See Intestate.
The ftatute of didributions bears fome refemblance to the

Roman laws of fucceflion ab inteftato ; the general rule

©f which fucceflion was this. I. The children, or lineal

defcendants, in equal portions. 2. On failure of thefe,

the parents, or lineal defcendants, and with them the bre-

thren or fillers of the whole blood : or, if the parents were

dead, all the brethren and fillers, together with the repre-

fentatives of a brother or fifter deceafed. 3. The next col-

lateral relations in equal degree. 4. The hulband or wife

of the deceafed. Blackft. Comm. vol. ii.

Succession, Teflamentary, is that which a perfon comes
to by virtue of a will.

Succession in the direS Line, is that coming from afcend-

ants or defcendants. See Line.
Succession, Collateral, is that coming by uncles, aunts,

•r other collaterals. See Collateral.
Succession, Adjacent, or Abandoned, is a burdenfome or

rexatious one, which no body will accept of.

There is no real fucceflion in benefices ; for, here nobody
inherits.

In effefts that cannot be divided, as kingdoms, &c. the

fucceflion falls on a fingle head ; which is ufually the elded

fon of the deceafed, as being fuppofed the indivifible repre-

sentative of his father.

In effects that are divided, all the children reprefent their

father. It was on this principle, M. Courtin obferves, that

each of the fons of Jacob had his (hare afligned him in the

Land of Promife. It is true, Manafleh and Ephraim, the

two fons of Jofeph, had likewife their {hares ; but this was
becaufe a double portion had been allotted their father,

wherein he was treated as elder brother, in confideration of

the great fervices he had done his father and brethren.

Succession to the Crown. See Crown.
Succession, in Agriculture, a term applied to the order

in which crops, or what occupies the foils, whether arable,

lays, or fallows, fucceed each other in, ^in the different

fields.

Succession of Croft and Cropping, in Agriculture and
Gardening, furh as are put in fo as to come in due or proper

fucceflion. See Crops, Ceur/e of, and Rotation of
Crops.

A very ufeful and advantageous fucceflion of cropping, in

garden culture, is Hated, in a paper in the " Memoirs of

the Caledonian Horticultural Society," to be that of be-

ginning with celery, which is planted on poor run-out parts

of the ground, formed into ridges feven feet in breadth, ai d
five between them, allowing three at each fide ; the fpace of
feven feet is then cad out in making them to the depth of a

fpadingand the fhov£llings, the earth being laid equally on

each fide, and filling the ridges with good dung, to the

thicknefs of a foot ; which, after it is fmoothed, and well

trodden in, is covered, in tiie whole, to about the depth of

four inches, with the mouldy earth thrown out; the celery

plants being carefully fet out acrofs the ridges, about fourteen

inches row from row. The crop will thus, it is faid, when
fully earthed up, dand four or five feet from tin; top to the

bottom of the ridge. Thefe ridges are fuppofed to have fsve-

ral advantages over fingle rows, the mode ufually prattifed,

as by digging fo deep, there is in the courfe of blanching a

great quantity of new earth mixed with the old furface and
dung ; and the celery is kept more dry and free from rot-

ting in the winter. The ridges may be planted at different

times, fo as to come in well for winter and fpring crops.

The next feafon after this crop, the ground may be

planted with cauliflower and red beet ; in that which fuc-

ceeds that, it may be fown with onions ; and in the fourth

year be cropped with German greens. All thefe crops are

capable of being railed with perfect fuccefs, in fucceflion

after the celery, without any further manuring.

SUCCESSIVE Action, in Lam. See Action.
SUCCESSOR, a perfon who holds a place which another

held before him ; whether he arrived at it by election, colL>

tion, inheritance, or otherwife.

The king of the Romans is presumptive fuccedor to the

empire.

The canonifls fay, a coadjutor is a neceflary fuccedor to

a prelature ; a relignee to the relignant.

Civilians lay, a titular ufufruftuary can do nothing to the

prejudice of his fuccedor.

SUCCIFERA Vasa, in Natural Hi/lory, a name given

by thofe who have written of the anatomy of plants, to

thofe veffels which contain the juices, by way of diftinftion

from thofe which only give paflage to the air, and are

called trachea. Leeuwenhoeck tells us that the microfcopc

difcovers the fucciferous veffels of plants to be, in all

refpects, analogous to thofe of animals, and that they are

of two kinds, veins and arteries : the latter receiving the

juices from the root, and carrying them all over the plant ;

and the others receiving the juice from their extremities, and

carrying it back again to the root, where it is again delivered

to the arteries.

SUCCINATS, in Chemiflry, falts formed by the com-
bination of any bafe with the luccinic acid.

SUCCINIC Acid, is an acid that rifes during the dry

diltillation of Amber (which fee), partly in the form of

fpicular cryftals, which attach themfelves to the neck of the

retort, and partly diflolved in the volatile oil, which rifes at

the fame time. In this date the acid is of a dark yellowifh-

brown colour, being contaminated by the oil, and requires

fucceflive rectification before it can be obtained tolerably

pure. Two methods have been pra<£tifed of purifying the

acid : the fird is, to mix the brown concrete acid with fand,

or, which is dill better, with dry unburnt white clay, free

from calcareous earth, and proceed to fublimation by a very

gentle heat ; the clay detains the mod part of the oil, and

the acid rifes to the upper part of the veffel, where it forms

light-brown needle-fhaped cryftals. The fecond, and more

economical way, recommended by Pott, is firft to wafh the

oil in warm water, in order to feparate the acid held by it

in
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in Mutini ; then, after poiir:iit> off the oil, to add the folid

acid, and heat the water t:ll the whole of it is difi'olved : a
filter of cotton-wool moiftencd with oil of amber being now
prepared, the hot folution is run through it ; the oil is prin-

cipally detained by the filter, and the fluid a- it cools depofits

long (lender cry'.lals of fuccinic acid, which may be rendered
ttill purer by fubfequent folution and filtration, or Hill more
effectually, iccording to Lc<witz, bythe following method :

Make a faturated folution of the folid acid in hot water, and
add a quantity of finely pulverized frefli burnt charcoal,

equal to half the weight of the acid : drain the folution

through a filter of charcoal powder, and as the liquor

cools the acid will be depolited in long, clear, perfectly

colourlefs cryltals.

According to the German chemilts, the proportion of
acid yielded by amber is about one-thirtieth of its weight ;

the French, on the other hind, have not, in general, been
able to obtain more than one-fixtieth.

Purified fuccinic acid is very acid to the tafle, though
not corrofive : in very cold water it is fcarcely at all folu-

ble, requiring from 24 to 30 times its weight of this fluid

at jo° Fahr. for its folution ; of boiling water, however,
three parts are fufficient. The form of its cryltals 13 that

of truncated three-fided pnfms, or, when prepared in the

manner recommended by Lowitz, of thin four-fided tables.

A gentle heat is fufficient to volatilize this fait ; it rifes

in white vapours like carbonated ammonia. It is neither

efflorefcent nor deliquefcent when expofed to the air.

The bafe of fuccinic acid is a compound combuflible,
one like the vegetable acids : it burns when expofed to the

blow-pipe, detonates with nitre, and when fuccinat of pot-
afh is heated in clofe veffcls, a large quantity of carburetted
hydrogen is given out, and carbonated potafh, mixed with
charcoal, is left behind.

Boiling alcohol diflblves fuccinic acid in the proportion
of 1 17 grains to an ounce, which is almoft wholly depofitcd

as the liquor grows cold. If the impure acid is diffolved

in alcohol, and fix times the quantity of cold water is added,

the mixture becomes turbid and milky, from the feparation

of the oil ; and if in this (late it is thrown upon a filter, a

clear fluid holding the acid in folution pafles through, and
the oil remains behind on the filter.

Nitric acid diffolves the fuccinic acid, hut does not con-
vert it into oxalic acid, as was fuppofed by Weilrumb.

Potafh combines readily with fuccinic acid, forming a

neutral fait.

Succinat of potafh, cryflallizing in truncated trihedral

prifms, which are fomewhat deliquefcent in the air, are

readily foluble in water, have a bittenfli faline talle, and
decrepitate on hot coals. Its acid is deltroyed by heat,

leaving the alkali in a carbonated itate.

Succinat of foda differs from the former fait, in being
permanent in the air, and lefs foluble in water.

Succinat of ammonia forms ncedle-fhaped cryltals of a

(harp (aline bitter tafle : it may be volatilized and fublimed

without decompofiiiori. The fixed alkalies difengage the

ammonia, and unite with the acid.

Succinic acid with lime and barytes forms falts of difficult

folution in water. It unites with magnefia into a gummy
uncryftallizable mafs.

The affinities of fuccinic acid have not been determined

with any accuracy, on account of the difficulty of obtaining

it pure, for any mixture of oil with the acid will greatly

modify its action on other falts. According to Murveau,
barytes has the moft powerful attraction for fuccinic acid,

after which come lime, the fixed alkalies, ammonia, and
m3gnefia.
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Gren arranges the affinities of fuccinic acid in the fol-

lowing manner : it decompofes in the moift way all the

carbonated alkalies and earths.

All the earthy and alkaline fuccinats are decompofed by
fulphuric acid's.

The alkaline fuccinats are alfo decompofed by nitric,

and muriatic, and fluoric acids, but nitrats, muriats, and

fluats of lime and barytes, are decompofed by fuccinic acid.

The boracic, benzoic, and acetic acids, are inferior in

affinity to the fuccinic acid. Aikin's Dic\. of Chem. and
Mm. vol. i.

SUCCINUM. See Amber.
SUCCISA, in Botany, an old name for a common Euro-

ropean fpecies of Scabiosa, (fee that article,) whofe root

has the aopearance of having been lopped ojfzX the bottom.

SUCCONDEE, in Geography. See Sukkonda.
SUCCOOT, a town of Nubia, on the Nile ; 10 miles

N. of Dongola. N. lat. 2 2°. E. long. 31 40'.

SUCCORY, in Botany and Gardening. See ClCHORIUM.
Succory, Gum. See Ciiondrilla.
SUCCOTRINE Aloes. See Aloes.
SUCCOUR, in the Military Art, denotes affiftance for

relieving a place, that is, raifing the fiege and forcing the

enemy from it.

SUCCUBUS, or Succuba, a term ufed by fome
vifionary writers to figmfy a daemon, or fpirit, who allunics

the fhape of a woman, and, as fuch, lies with a man.

Some authors ufe incubus (which fee) and fuccubus in-

difcriminately ; but they ought to be diitinguifhed ; incubus

being only properly ufed, where the dxmon is fuppofed to

be in form of a man, and, as fuch, lies with a woman.
SUCCULA, in Mechanics, an axis, or cylinder, with

(laves in it to move it round ; but without any tympanum,
or peritrochium.

SUCCULENT, in Agriculture, a term fignifying rich,

juicy, moilt, &c. when applied to fuch plants and roots as

are of that nature.

It has been remarked by fir Humphrey Davy, that all

green fucculent plants contain faccharine or mucilaginous

matter, with woody fibre, and readily ferment. They can-

not, therefore, it is fuppofed, if intended for manure, be

ufed too foon after their death or deltru&ion. When
fuch green crops are to be converted to the purpofe of

enriching a (oil, they fhould be turned into it, if poffible,

when they are jull in flower, or at the time they are begin-

ning to form and (hew their flowers, as it is at this period

that they contain the largefl quantity of eafily ioluble

matter, and their leaves are the moll aftive in forming

nutritive matter in fuch fituations. Thefc- green crops,

the weeds of ponds, the parings of dyke and ditch-fences,

or the parts of any kind of frefh vegetable matter, require

no preparation for fitting them for manure. The decom-
pofition of them is thought to go on flowly beneath the

foil ; the foluble matters are gradually difiolved ; and the

flight fermentation that takes place being retrained by the

want of a free communication of air, tends to render the

woody fibre foluble, without occafioning the rapid diflipa-

tion of elallic matter.

In the caie of breaking up old grals land, and rendering

it arable, the foil is not only enriched by the death and flow

decay of the plants which have left foluble matters in the

foil ; but the leaves and roots of the graffes which are living

at the time, and occupying fo large a part of the furface,

afford, it is faid, faccharine, mucilaginou", and extraftive

matters, which become immediately the food of the crop,

and the gradual decay and decoropofition of which yield a

fupply for fucceflive veare.

The
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The two former of thefc matters, when contained in a

pretty full proportion in thefe kinds of plants and roots,

render them highly nourifhing alfo as food for animals.

SUCCUMI, in Geography, a town of Japan, in the

iflaudof Ximo ; 2C miles S.W. of Fumai.

SUCCUNDERAH, a town of Hindooltan, in the

fubah of Agra; 46 miles S.E. ofEtayah.

SUCCUS Pancreaticus. See Pancreatic Juke.

Succus Nervofus. See Nervous Fluid, &c.

SUCCUSARY, in Geography, a town of New Jerfey ;

24 miles N.N.W. of New Brunfwick.

SUCHAREVO, a town of Ruflia, in the government

of Upha ; 32 miles N. of Menzelinfk.

SUCHIPILA, a town of Mexico, in the province of

Guadalajara ; 42 miles S. of Guadalajara.

SUCHITEPEC, or St. Antonio de Suchitepec, a town

of Mexico, in the province of Soconufco, on a river which

runs into the Pacific ocean ; 60 miles W.N.W. of Gua-
timala. S. lat. i4°44'. W. long. 93 36'.

SUCHONA, a river of Ruflia, which rifes in lake

Kubenfkoi, and runs into the Dwina, near Ufting.

SUCHOTZKOI, a town of Ruflia, in the government

of Novgorod; 52 miles E.S.E. of Titchvin.

SUCHTELEN, a town of France, in the department

of the Roer; 21 miles N. of Juliers. N. lat. 51 15'. E.

long. 6° 14'.

SUCK, a river of Ireland, which runs into the Shannon,

about fix miles S.E. from Balinafloe, feparating the counties

of Galway and Rofcommon during a courfe of thirty miles.

Suck Creek, a river of America, in Teneflee, which dif-

charges itfelf into the Teneflee, at the Suck or Whirl, a

few miles N. of the Georgia north line.

SUCKALTAL, a town of Hmdooflan, in the circar

of Schaurunpour ; 21 miles E.N.E. of Merat.

SUCKASUNNY, a town of America, in New Jerfey
;

12 miles W. of Morriltown.

SUCKER, or SvCK-FiJJj, in Ichthyology. See Remora.
Sucker is alfo a name given to the lump-fifh.

Sucker, Bimaculated, is a new fpecies of fucker difco-

vered near Weymouth, and defcribed by Mr. Pennant. Its

head is flat and tumid on each fide ; the body taper ; the

pedtoral fins placed unufually high ; it has only one dorfal

fin, placed near the tail ; the tail is even at the end ; the

colour of the head and body is a fine pink, that of the fins

whitilh ; on each fide of the belly is a round black fpot.

Sucker, Stone, the Englifh name of a genus of fi(h.

See Pbtromyzon.
Sucker, UnSuous. See Liparis.
Sucker, Goat, in Ornithology. See Caprimulgus.
SUCKERS, in Gardening, fuch young offspring plants

as arile immediately from the roots of older vegetables,

and which, being generally furnifhed alfo with roots, when
tranfplanted, readily grow, and become proper plants,

fimilartothe mother ones. See Off-set and Sprouts.
The feaion for taking up or tranfplanting fuckers of

trees and fhrubs, is almoft any time, in open weather, from
Oftober till March, being careful to diy them up from the

mother-plant with as much and many root-fibres as pofiible,

and trimming them ready for planting, by fhnrtening the

long draggling fibres, and cutting off any thick-nobbed

part of the old root that may adhere to the bottom, leaving

only the fibres arifing from the young wood ; though it is

probable fome will appear with hardly any fibres ; but as

the bottom part, having been under ground, and contiguous
to the root of the main plant, is naturally difpofed to fend

forth fibres for rooting ; preparatory to planting them out,

the Hems of the fhrub and tree-fuckers fhould likewife be

trimmed occafionally, by cutting off all lower laterals j and
any having long, (lender, and weak tops, or inch as are

intruded to ail'ume a more dwarfifh or bufhy growth, may
be fhortened at top in proportion, to form about half a

foot to one or two feet in length, according to their nature

or flrcngth; and others that are more ftrong, or that are

deligned to run up with taller items, may have their tops

left entire, or fhortened but little ; when thus taken up
and trimmed, they fhould be planted out in rows in the

nurfery ; the weak fuckers feparately in clofe rows ; and
alfo the fhortened and flronger plants, each feparately in

wider row:; ; io that the rows may be from one to two
feet afundcr, in proportion to the fize and ftrength of the

fuckers : and after being thus planted out, they fhould

have the common nurfery-culture of cleaning from weeds in

lummer, and digging the ground between the rows in

winter, &c. and in from one to two or three years they

will be of a proper fize for planting out where they are to

remain : and fome kinds of trees, large fhrubs, &c. produce
fuckers ftrong enough in one feafon to be fit for planting

where they are to remain ; as well as fome forts of rofes,

and numerous other flowering fhrubs ; alfo fome plants of
the ftrong (hooting goofeberries, currants, rafpberries, and
others of fimilar kinds.

It may generally be obferved of fuch trees and fhrubs

as are naturally difpoled to fend up many fuckers, that by
whatfoever method they are propagated, whether by feeds,

fuckers, layers, cuttings, &c. they commonly ftill continue

their natural tendency in this refpedt. When it is, there-

fore, required to have any forts to produce as few fuckers

as pofiible, not to over-run the ground, or disfigure the

plants, it is proper, both at the time of feparating the

fuckers, or planting them off from the main plants, and at

the time of their final removal from the nurfery, to obferve

if at the bottom part they fhew any tendency to emit

fuckers, by the appearance of prominent buds, which, if

the cafe, fhould all be rubbed off as clofe as pofiible : as,

however, many forts of trees and fhrubs are liable to throw
out confiderably more than may be wanted, they fhould

always be cleared away annually at leaft, and in fuch as are

not wanted for increafe, it is proper to eradicate them con-

ftantly, as they are produced in the fpring and fummcr
feafons.

Alfo numerous herbaceous and fucculent plants are pro-

ductive of bottom offset fuckers from the roots, by which

they may be increafed.

In flipping and planting thefe forts of offset fuckers, the

fmaller ones fhould be planted in nurfery-beds, pots, &c.
according to the nature of growth and temperature of the

different forts, to have the advantage of one fummer's ad-

vanced growth ; and the larger ones be fet at once, where

they are to remain, in beds, borders, pots, &c. according

to the different forts or defcriptions of them.

The fuckers of many of the finer kinds of flower-plants,

as in the auricula and others, may be fcparated or taken off

from the parent plants any time between the month of

February and that of Auguft, as they may become of a

proper fize, or be wanted for increafe ; but if they be not

wanted for this ufe, they fhould never be fuffered to remain.

They can often be flipped off by the fingers, or a fharp

piece of wood, without removing much earth, or the plants

from the pots ; but when they are large, and cannot be

thus feparated with a fufficient number of fibres to their

bottom parts, they may be taken out of the pots, and be

removed by the knife without danger, which is perhaps

the beft way, as affording molt fibres. The fuckers of fuch

old flower-plants, when they are wanted to blow ftrong,

fhould
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ihould always he taken off without dilturbing the plants in

the pots, efpecially when they are few. The fuckers, in all

cafe- of this fort, Ihould conltantly be planted as foon as

poflible after they are flipped, in proper fmall upright

pots, giving a flight watering at the time, with fuitable tem-

porary (had •. They Ihould be placed in proper fituations

out of the droppings of trees. They thus foon become
Wrongly rooted. The fuckers of fuch flower-plants mult,

however, never be removed after the latter of the above

periods, a-; they have then done (hooting, and are become

kiaftive, and ai the winter immediately lucceeds, feldom do

weil, efpecially without great care and trouble.

Timber-trees, in fome cafes, as in the elm, may be bene-

ficially propagated by fuckers, as producing better and

more found timber, than by railing them in other ways.

The fuckers, in fuch cafes, (hould be feparated from the

horizontal roots of the old trees at an early period, and be

then planted out, when they will foon take firm root and

become good tree9.

SUCKEREE, in Geography, a town of Hindooltan, in

Bundelcund ; S miles S. of Pannah.

SUCKING Pump. Sec Pump.
SUCKLER, in Rural Economy, a term applied to a

calf which is ufed for the purpole of fuckling, or being

made fat.

SUCKLING, a term applied to the art of fattening

calves, lambs, &c. by means of milk. (See Calf and

Lamr.) It alfo fignifies a fort of white clover.

SucELIMG, Sir John, in Biography, an Englilh poet, was

born at Witham, Effex, in 1613, and is faid to have poffeffed

fuch natural talents, that he fpoke Latin at the age of five

years, and wrote it at nine. He chiefly devoted himfelf

to mufic and poetry. Having finifhed his ftudies at home,

he travelled abroad for farther improvement, and made a

campaign under Gultavus Adolphus, in which he is

faid to have been prefent at five fieges, three battles,

and fome (kirmifhes. Upon his return to England, he

appeared the accomplifhed gentleman and courtier, and

excited admiration by his fpnghtlinefs and gallantry. Af-
fociating with wits and poets, he compoled fome dramatic

pieces for the amufement of the court : and fuch was

his prodigality, that when he brought his tragedy of
•' Aglaura" on the Itage, he expended four or five hundred

pound?. Whillt he drew attention in the gay period of

that reign by hi? poetical effu lions and courtly manners, he

affected to be indifferent to literary fame. When the troubles

of this reign began, he evinced his loyalty by raifing a

troop of horfe at the expence of 12,000/., placing himfelf

at their head. On this occafion he incurred a difgrace

which was trumpeted in ballad? and fquibs by his brother

poets, and which is fuppofed to have haltencd his death in

1641, when he had arrived only at the 28th year of his age.

Suckling has no claim to dillinftion among the Britifh

poets ; though, if he had bellowed greater care and corredt-

nefs on fome of his fongs and ballads, they might have ferved

as models of that clafs of compolitions. His " Wedding
Ballad" ha3 always been popular ; and the fancy and wit

that fparkle in fome of his amatory pieces attraft notice.

His plays, which are four in number, have long difappeared

from the ftagc. His collected works, in profe and verfe,

have paffed through feveral editions : the lalt appeared in

1774, 2 vols. i2mo. Life of Suckling, prefixed to his

Works.
Suckling, Cape, in Geography, a cape on the N.W.

part of North America, oft which, and to the N.E. end of

Kaye's ifland, is a muddv bottom with from 43 to 37
Vol. XXXIV.

fathoms of water. The S.W. point of Kaye'a ifland in in

N. lat. 59 49', and W. long. 143 2'.

SUCKREE, a town of Hindooltan, in the circar of

Ruttunpour ; 8 miles N.W. of Ruttunpour.

SUCKRY; a town of Hindooltan, in Gurry Mundella ;

10 miles S.E. of Gurrah.

SUCTION, in Phyfiohgy, the aft of drawing into the

mouth fluids and other fubltances by means of the preffure

of the external air. When an infant is imbibing its food

from the brealt of the mother, its lips are applied clofely

to the nipple, fo that no air can enter ; by enlarging the

chelt, the atmofpheric preffure is removed from the furface

of the nipple, while it ftill continues on the external furface

of the bread ; and thus forces the contents of the laftiferous

tubes into the mouth. If the lips are immerfed in any
fluid, and the chelt expanded, the preffure of the external

atmofphere will force it into the mouth. The aft of fuftion,

indeed, depending on this atmofpheric preffure, is in all

cafes effentially the fame. See Lung.
Air is fucked through a pipe, in the fame manner as with

the naked mouth ; it being here the fame as if the mouth
were extended through the length of the pipe. If a man
apply his mouth to one end of an open tube, the other end
of which is placed in water, the operation of fucking is

performed in the following manner. By enlarging his

chelt, he rarefies the air, and of courfe diminifhes its pref-

fure on the liquor, which is immediately under the tube ;

in confequence of which, the preffure of the atmofphere on
the furface of the furrouuding liquor forces the liquor to

afcend into the tube.

The fuftion of heavier liquors is performed after the fame
manner, e. gr. in lying prone to drink out of a fp'ing, &c.
the lips are applied clofe to the furface of the water, fo as

to prevent any pallage of the air between them ; then the

cavity of the abdomen, &c. being diftended as before, the

preffure of the air incumbent on the furface of the water,

without the circumference of the mouth, prevailing over

that upon the water within the fame, the fluid is railed

from the rame principle as water in a pump.
In fucking a heavy liquor, as water, through a pipe, the

longer the pipe is, the greater difficulty is found in the fuc-

tion ; and the bignefs and diameter of the pipe make a

farther alteration therein. The reafon of this arifes from

that great principle in hydroftatics, that fluids prefs in the

compound ratio of the bales, and perpendicular altitudes.

From what we have faid, it evidently enough appears,

that what we call fuftion is not performed by any active

faculty in the mouth, lungs, &c ; but by the mere impulfe

and preffure of the atmofphere.

A very curious and intelligent perfon diflinguifhes two
different forts of fuftion, performed after two quite different

manners; a diltinftion which, however hitherto overlooked

by authors, feems abfolutely necellary.

Suftion, then, according to him, is performed either,

id, by the dilatation of the thorax ; or, 2dly, by that of

the cavity of the mouth.
In the former cafe, the lungs are kept continually dif-

tended ; for if the breath be let go ever fo little, the liqucr

in the tube will begin to fubfide.

On the contrary, when fuftion is performed by enlarging

the cavity of the mouth, we may fuck with our utmolt

force, and yet breathe freely through the noltrils at the

fame time. This is the true proper fuftion : the other

ought rather to be called fupping than fucking through a

tube.

Note, the cavity of the mouth i3 enlarged by being a

3 L little
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little opened, while the lips are clofe fluit, the tongue being

at the fame time contracted, and drawn backwards towards

the throat.

In the operation of fucking, after the manner of children,

the rarefaction is produced in the fore part of the mouth ;

*. e. the tongue is applied fo as to fill up the fpace between

the lipa and the nipple, or pipe which conveys the milk or

other liquor ; then the tongue is drawn backward";, whilft

the lips are laterally prefled againft it, by which means a

fmall vacuum is formed before it, and the liquor is forced

into that vacuum by the preflure of the atmofphere upon
its external furface, or upon the furfacc of the bag which

contains it.

It is for the fame reafon, that fnails remain attached to

folids, that limpets adhere very firmly to rocks, that the

fea polypus holds with great force whatever it fattens its

claws to, and that fome infects fufpend themfelves to folids

;

for though not performed with the mouth, the principle of
the operation is exactly the fame, viz. a fnft membrane is

applied to the folid, then the middle part of that lurface is

withdrawn a little way, fo as to form a vacuum, or at lealt

a rarefaction of the air between the centre of the foft mem-
brane and the folid, in confequence of which the parts of
the membrane which furroundthat fpot are, by the gravity

of the atmofphere, prefled againfl the folid, and the latter

is prefled againft the former ; hence the adhefion takes

place.

Leather dickers, which aft precifely upon the fame prin-

ciple, are not unfrequently feen in the handj of boys about
the ftreets of London. A circular piece of thick leather,

about two inches in diameter, has a ftring fattened to its

centre. The leather, being previoufly well foaked in water,

is applied fiat and clofe to the fmooth furface of a ftone.

The interpolition of a little water promotes the adhefion.

Then the boy pulls up the ftring, and the ftone, if not too

heavy, comes up adhering to the leather.

The claws of the polypus are furnifhed with a great many
fuckers of the like nature. The limpet forms one fucker
of its whole body, and the fame thing, with little variation,

is done by various other animals, efpecially of the infeft

tribe.

The action of the glafs cup, which is made to adhere to

the flefh, for the purpofe of bleeding, depends upon the
fame principle ; excepting that the air, within the glafs

cup, is rarefied by means of heat, or by means of a fmall

exhauiting engine.

It is hardly needful to add, that the limpet could not ad-
here to the rock, nor could the leather fucker aft, or, in

fhort, that none of thofe fucking operations could take
place, in vacuo.

SUCU, in Botany, a fpecies of apple-tree, faid to be
frequent in the province of Canton, in China. The fruit is

dried like figs to be kept all the year, and is brought into

Europe. It is fomewhat larger than our apple, almoft
round, and of a reddifh colour, or fometimes green. When
it is dry, it has a cruft refembling honey or fugar.

SUCULA, in Mechanic!. See Succula.
SUCY, in Geography, a town of France, in the depart-

ment of the Seine and Oife j 10 miles N. of Corbeil.

_
SUCZAVA, or Suchzow, a town of Bukovina, on a

river of the fame name, formerly ffourifhing, and the capital

of the country, in which were reckoned 60 churches, but
now much declined from its former fplendour ; 84 miles

N.W. of Jafi'y. N. lat. 47 57'. E. long. 25 cS'.

Suczava, a river of Moldavia, which runs into the
Sirett, 16 milee S.W. of Batufzani.

SUCZAVITZA, a town of Bukovina
; 30 miles W.

of Suczava.

SUDA, a river of Ruffia, which runs into the Schekfna,
8 miles E. of Tcherepopetz, in the government of Nov-
gorod.

Suda, Gulf of, a fpacious natural harbour, one of the
fineft and fafeft of the Archipelago, lies to the fouth of a
peninfula in the ifland of Crete. Its mouth is to the eaft,

and its head runs to the W.N.W. It is not only fheltered

by the angles and capes which the lands form, but alfo by
the two iflets of Suda ; 011 one of which is fituated the fort

conltrufted by the Venetians, 8 mile? E. of Canea, and
which they preferved for a long time after the ifland was no
longer in their poffeffion. It was not till the reign of
Achmet III. that the Turks made themfelves matters of this

fort, and thus became the tranquil poffeflbrs of the whole
ifland of Crete. The anchorage mott frequented by the
commanders of veflels, who with only to fhelter themfelves
from a gale of wind, is to the S.S.W. of Cape Melecca,
behind a fmall ifland known to mariners under the name of
" Old Suda." Large (hips of war anchor at all places,

either at the entrance of the gulf, or by the tide of the ifland

ftlft mentioned. Both of them go to the head of the gull
only, when they are to remain for a long time at the an-
chorage. The boats belonging to the country fometimes
caft anchor between the two itlands of Suda.

SUDAK, r. fea-port of Ruffia, in the province of
Tauris, on the coaft of the Black fea ; 20 miles S.W. of
Theodofia.

SUDAMINA, little heat-pimples in the fkin, like

millet-grains, frequent in youth ; efpecially thofe of a hot
temperament, and that ufe much exercife.

SUDARIUM, in Ecclefiajlical Writers, the fame with
Brandeum ; which fee.

SUDASEER Baldar, in Geography, a town of Hin-
dooftan, in Myfore

; 9 miles W.S.W. of Periapatam.

SUDATORY, Sudatorium, a name given by the

ancient Romans to their hot or fweating-rooms ; fometimes
alfo called laconica.

The fudatory was a fpecies of their hypocaufta or ftoves.

See Hypocaustum. See alfo Sweating-/^//?.
SUDBURY, in Geography, a b irougli-town of great

antiquity, in the hundred of Babergh, and county of Suf-
folk, England, is fituated on the fouth-weftern tide of the

river Stour, which is at this place navigable for barges, and
over which there is a well-built ftone bridge. Sudbury was
at one period a place of much greater importance than at

prefent. It comprehends three parifhes, the population of

which, in 181 1, was eftimated at 3471 inhabitants, dwelling

in 589 houfes. The name of this borough was originally

Southburgh, to diftinguifh it from Norwich, then called

Northburgh ; and was one of the firft places at which king
Edward III. fettled the Flemings, whom he invited to

England to inftruft his tubjefts in the woollen manufacture.
This ffpfcrifhed here for fome centuries, and afforded fub-

fittence to many of the inhabitants of the town, who were
employed in weaving of fays, crape, and fhips'-flags. Sud-
bury has ftill a manufacture of fays, and a fmall one alfo of
lilk, which was cltablifhed by the London mercers. In
this town was born Simon de Sudbury, archbifhop of Can-
terbury in 1 3 7 c, who was beheaded by the populace, in the

rebellion of Wat Tyler. He erected a part of St. Gre-
gory's church, where he is interred, and alfo founded and
endowed a college on the fcite of his father's houfe. Le-
land remarks that this prelate, in conjunction with John de

Chertfey, founded here a priory of the order of St. Auguf-
O tine

;
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tine ; part of which building, converted into a dwelling-

houl (landing. Arnica, counted* of Clare in the

: of km ; John, alio founded, in this town, an holpital

dedicated to Cnriit and the Virgin. Sudbury contains

three parifli churches ; is governed by a mayor, fix alder-

men, and twenty-four common-councilmen ; and is alfo

endowed with a weekly mark* t on Saturday, and two an-

nual fair^. This town lias retained the privilege, fince

1 59J. of returning two member:; to parliament ; the right of

is in the whole body of freemen, amounting

to 11C : the mayor of the town is the returning officer.

Sudbury was the birth-place of Thomas Gainfborough, an

eminent artift. (S< t'. UNSBORO.)— Beauties of En
and Wales, vol. xiv. Suffolk, by l

r
- Shoberl. Oldiicld's

Reprcfentative Hiftory, vol. ii. part 2, 8vo. 18 1 6.

SoDBURT, a county ot New Brunfwick, on the weft fide

of St. John's river, near its mouth.—Alfo, a townftiip of

Vermont, in Rutland county, having Ofwald on the weft,

and containing 75-4 inhabitants.

Sudbury, F.aJI, a townlhip of Maflachufetts, in Middle-

fex county, on the poft-road to Bofton, and 19 miles from

it ; incorporated in 1780, and containing 824 inhabitants.

Si dburv, Wejl, or Sudbury, a towr.fhip in the fame

county, and weft of Eait Sudbury ; 25 miles W. of Bofton
;

incorporated in 1639, and containing 1287 inhabitants.

Si dbi'ry Canada, a townlhip in the diftrict of Maine,

in York county, fituated on the fouth fide of Androfcoggiu
river, and fouth of Andover ; erected in 1 796 into a town-

lhip, called Bethel, and containing two parifhes.

SUDENBURG, a town of the duchy of Magdeburg,
of which it is a fauxbourg, though governed by its own
magiftrate-.

SUDERAPOUR, a town of Bengal; 10 miles E. of

Moorley.

SUDERHADSTEDE, a town of the duchy of Hol-
ftcin ; 7 miles S.E. of Meldorf.

SUDERMANNLAND, or St dermania, a province

of Sweden, bounded on the north by the Maeler lake, which

feparates it from Upland and Weftmannland, on the eaft and

fouth-eaft by the Baltic, on the fouth-weft by Eaft Goth-
land, and on the weft by Nericia ; about 100 miles in

length, and 60 in breadth. This province appears to be
one of the fir ft that was inhabited and cultivated in this

kingdom. The foil is fertile, and no labour is (pared for

the improvement of it. It abounds in fine arable land, paf-

tures, woods, iron-mines, and forges ; and its lakes are

well flocked with fifh. Its advantageous fituation between
the main fea and the Maeler lake is alfo the caufe of a con-

fiderable trade. There are feveral confiderable lakes befides

the Maeler, as the Hielmar and Bawen. The inhabitants

of this country chiefly fubfift by agriculture, hunting, fifh-

ing, and working in the mines ; and carry on a confiderable

trade in corn, iron, and wooden ware. On account of the

pleafantnefs and fertility of the country, the dowager queen*
had their dowry, and the dukes their duchies, in this pro-

vince. Nykioping is the capital.

SUDEROE, one of the Faroer iflands, in the North
Atlantic ocean. It is remarkable for a dangerous whirl-

pool near it, which is occafioned by a crater, 61 fathoms
deep in the centre, and between 50 and 55 at the fides.

The danger at molt times is great, but particularly fo in

(lorms ; for (hips are irrefiftibly drawn into it, the rudder
lofes its power, and the waves beat as high as the maits, fo

tSat an efcape from it may be deemed miraculous. Not-
withftanding this hazard, the inhabitants, at the reflux, and
in very (till weather, will venture in boats, for the fake of
liming.

SUDERWALLE, a town of Germany, in the duchy
of Vcrden ; 6 miles N.E. of Verden.

SUDETIC Chain, a range of mountains in Silefia,

being a northern branch of the Carpathian mountains, ex-

tending from. Jablunka S.E. to Friedberg in Upper Lu-
fatia N.W., nearly 200 Britiftt miles in length. This chain

has other more minute appellations, the north-weft part

towards Lufatia being called Riefen, the middle part the

Bohemian, and the fouth-eaft the Moravian chain. Of
this remarkable chain, not much noticed by geographers,

the higheft peak in the mountains of Riefen, or of the

giants, is the Schneekoppe, or fnow head, in the Bohemian
part, the Eule or Owl, and the Zottenberg, fuppofed by
fome to be the Afciburgius of Ptolemy, the height of
which is eltimated at about 2120 Rhenifti feet, and con-

fiding entirely of ferpentine, with fome hornblende. The
Moravian ridge divides into inferior branches, one of which
forms a northern boundary of the principality of Troppau.
Fabri computes the higheft part of the Riefen at 4930
Rhenifh feet above the fea, and the Zottenberg at 1700.
SUDIS, Esox Sphymna of Linnaeus, in Ichthyology, a

name ufed by molt authors for the fea-pike, a fifh called by
others luc'tus marinut, and Jphyrana.

It in fome degree refembles the common river-pike, but
is thinner in proportion to its length, and in fome degree
approacheB to the anis, or tobacco-pipe-fifh, in that parti-

cular. Its fcales are fmall, and its nofe long, and of a conic
form, the under jaw running out a good way beyond the

upper, and ending in a (harp point ; its mouth is very wide,
and yellow within ; its tongue large and narrow, and armed
with very (harp teeth ; each of the jaws is furnifhed with a
fingle row of large and (harp teeth, and in the middle of the

lower jaw is one tooth longer than the reft, which has a
hollow in the upper jaw for receiving it ; it has two fins or
the back, which are both very deeply forked. It is caught
in the Mediterranean, and ufually fwims in fhoals together.

Its ufual length is ten or twelve inches ; and it is elteemed
a very well-tafted fifh. Ray.
SUDKEULI, in Geography, a town of Bulgaria, on the

Black fea ; 60 miles E. of Driftra.

SUDODHANA, the name of the mortal father of
Boodh, the great reformer of India. The legends of the

Cingalefe of Ceylon agree with thofe of the north of India,

in giving this name, or one very like it, to the father of
Boodh, or Budha.
SUDOGDA, in Geography, a town of Ruflia, in the

government of Vladimir ; 28 miles S.E. of Vladimir. N.
iat. 55? 40'. E. long. 40 54'.

SUDOR, in Medicine. See Sweat.
Sudor Anglicanus, the EngliJJi Sweat. See SwiATING

Sicknefs.

SUDORIFIC, in Medicine. See Diaphoretic.
SUDZA, in Geography, a town of Ruflia, in the go-

vernment of Kurflc ; 40 miles S.W. of Kurfk. N. Iat. 51
20'. E; long. 35 14'.

SUE, La, the appellation of Indians who inhabit the

territory weft of lake Superior, and the Miffifippi. The
number of warriors is reckoned at 10,000. Pike, in hit

recapitulation, (fates them at 3835, and the whole number
at 21,675'. See Sioux.

Sue, a river of Africa, one of the branches of the Bem-
barogue, in Benguela.

SVEABORG, a fortrefs of Sweden, in the gulf of Fin-

land, fituated about 3 A miles from Helfingfor , compofed
of feven rocky iflands, which lie within the circumference

of four miles. The principal of thefe iflands is Warg-6n,
or Wolf's ifland, which is 2400 feet in length, and -2000 in

3 L 2 breadth,
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breadth, and contains the governor's houfe. The projeft

of furrounding thcfc iflands with fortifications was formed

by general Ehrenfwald, and the work begun in 1748.
The works are faid to be itupendous, and worthy of the

ancient Romans. The walls are chiefly of hewn granite,

covered with earth, from fix to ten feet thick, and in a few
places not lefs than forty-eight in height. The batteries,

which commence on a level with the water, and rife in tiers

one above another in all directions, commanding the only

channel through which large veflels can fail to Helfingfors,

render the paffagc of an enemy's fleet extremely dangerous,

if not impracticable. In the ifland Warg-bn is a dry dock,

capable of containing eleven or twelve frigates, hollowed in

the fohd rock, 300 feet long, 200 broad, and 14 deep. It is

divided into three equal parts by two brick walls, running

lengthways. Each part will contain four frigates, and may
be clofed with fluice-gates, fo that each veftel lies feparately

from the others. The whole is covered with a wooden
pent-houfe roof, in order to preferve the frigates from the

rain. This bafin contains eleven frigates. At one ex-

tremity of this dock is a bafin, 200 feet fquare, clofed at

each end with fluice-gates, which ferves for the entrance

and exit of the frigates, and likewife for repairing or build-

ing (hips. At the other extremity is another bafin of the

fame dimenfions for a man of war, which may likewife ferve

for the paflage of the frigates, when the other is employed
in repairing or building (hips. The magazines for the

ltores and a battery are built on the edge of the water,

which is of fufficient depth to admit each veflel dole to the

quay, to be equipped without trouble. There is an excel-

lent port for feventy (hips of the line, and a fmall harbour,

no lefs fecure, for ten frigates. For the purpofe of building

and refitting fhips at Sveaborg, the Swedes procure oak
from Gothland, part of the flax from Finland, hemp and

malls from Riga. This fortrels may not improperly be

called, if completed, the Gibraltar of the north. Coxe's

Travels.

SUEG, a town of Sweden, in Harjadalen, on the

Liufna ; 86 miles W. of Sundfwall.

SVEGLIATO, in the Italian Mujtc, is ufed for a brifk,

lively, gay manner of finging or playing. Thus they fay,

maniera fvegliata.

SUEIRO da Cojla, in Geography, a river of Africa, which

runs into the Atlantic, N. lat. 5 5'.

SUELDO, in Commerce, a money of account in fome
parts of Spain. At Alicant, accounts are kept in reals

of 24 dineros, and alfo in libras of 20 fueldos, fubdi-

vided into 12 dineros ; the libra being valued at 3*. 3^</.

ilerlmg. In Aragon, a fueldo is divided into 8 quartos, or

16 dineros, and the libra is worth 20 fueldos, or 4-r. 3d.

fterling nearly. See Money.
SVELMOE, in Geography, a fmall ifland of Denmark,

near the S. coalt of the ifland of Funen. N. lat. 55 8'.

E. long. io° 20'.

SUEMEZ, Ifland of, an ifland in the Pacific ocean,

at the entrance of Puerto de Baylio Bucareli, about 25
miles in circumference. N. lat. 55 16'. E. long. 226 50'.

SVENBORG, a leaporttown of Denmark, in the ifland

of Funen, with the belt harbour in the ifland ; in which are

manufactures of wool and linen ; 22 miles S.S.E. of

Odenfee. N. lat. 55 9'. E. long. io° 37'.

SUEN-HOA, a city of China, of the firft rank, in

Pe-tche-li, near the great wall ; 77 miles N.W. of Peking.

N. lat. 40 38'. E. long. 1 14 39'.

SVENSKAHOGARNE, a fmall ifland in the Baltic,

near the coaft of Sweden. N. lat. 59 28'. E. long.

3 9 20'. J

SVENTIUNGA.a town of Sweden, in Weft Goth-
land

; 40 miles E.S.E. of Gothcburg.
SUERA. See Mogadok.
SUERDFIO, a town of Sweden, in Dalecarlia; 20

miles N. of Fahlun.

SUESANY, a town of Hungary ; 8 miles W.N.W. of
Rofenberg.

SUET, a flourifliing village of America, in Mafla-
chufetti, the county of Barndaple, and townlhip of Dennis,
bordering on Harwich ; containing about 36 dwclling'-

houfes, the town of Dennis including 1739 inhabitants.

Belonging to this village are five fail of fimermen, and 24
falt-works, which yield annually upwards of 60c bufhels ef
marine fait, belides 2700 lbs. of Glauber falts.

Suet, Sevum, a kind of fat, found in deer, Iheep, oxen,
hogs, &c. which, melted down and clarified, makes what we
call tallow, ufed in the making of candles.

The word is formed from the Latin, fuedum, febum, or
fevum, which fignify the fame ; and thefe a fue, foiu, by
reafon of the fatnefs of that beaft.

Mutton-fuet is the molt confiltent of real animal fats j it

has fome degree of brittlenefs, and requires a temperature,

of 127 Fahr. to melt it. In other relpe&s it agrees with
animal fats in general. Like thefe, it is emollient : it is

fometimes boiled in milk in the proportion of ^ij of the
luet to oj of milk, and a cupful of the mixture is given
occafionally in chronic diarrhoea, ivhen there is much acri-

mony of the contents of the bowels ; but its principal ufe is

to give confidence to ointments and plaflers. The " fevum
prxparatum," or prepared fuet of the London Ph., is ob-
tained by cutting the fuet in pieces, then melting it by a
gentle heat, and prefllng it through linen.

Another kind of fat, which we (hall mention in this con-
nection, is the "axungia porcina" of the Edinb. Ph., the
" adeps fuillus" of Dub., the " adeps" of Lond. or
the hog's-lard. The lard is chiefly obtained from the flank

of the animal. It is freed from the membranes and veflels,

by being cut in fmall pieces, then well walhed in water till

the water comes off colourlefs, and afterwards melted with

a very gentle heat in a (hallow veflel, kept on the tire till

the water is wholly evaporated. While (till liquid, it is

poured into bladders, in which it concretes, and in this (tate

it is brought to market.

Lard is inodorous, taltelefs, and white ; foft, and nearly

femifluid. Expofed to a heat of 97 it melts, and concretes

again when cooled. It is infoluble in water, alcohol, and
ether : but is diflolved by the ftrong acids, being at the

fame time decompofed ; and, like the fixed oils, it combines
with the alkalies and forms foap. It is oxidized, if when
melted a little nitric acid be (tirred into it ; and aflumes a

greater degree of firmnels, with a yellow colour. By de-

ftrudtive dillillation it affords refults very fimilar to thofe

obtained from the analyfis of fixed oil ; and appears to be a

compound of oxygen, hydrogen, and carbon, in unknown,
proportions. When lard is long expofed to a warm air, it

becomes yellow, emits a foetid odour ; and, owing to oxygen
being attracted from the atmofphere, the fubacic acid is

formed. This ftate of rancidity may, in fome degree, be
removed by waffling it with very pure foft water ; which
during the operation becomes acid, and reddens litmus

paper.

Lard is emollient, and on account of its foftnefs and
unftuofity, is preferable to fat a6 a friftion, but feldom ufed

for this purpofe ; and is chiefly employed in the formation

of ointments. Its officinal preparation is the " adeps
prxparata," or prepared lard. That of the London Ph. is

obtained by cutting the fat into fmall fragments, then

melting



melting it by a pintle heat, anil prefling it through linen.

The "adops fuillus pra'paratiif," or prepared hog's-lard

of the Dub. Ph., is had by cutting fre(h lard into fmall

pieces, then melting it by a moderate heat, and (training by
prefTmg it through a linen cloth. Lard prepared by the

dealer?, and preferved with (alt, is to be melted with twice

its weight of boiling water, and well ftirring the mixture :

it is then allowed to cool, when the lard may be fcparated.

The above-mentioned procclles are intended for purifying

fuct and lard ; but in urder to obtain them very pure, they

fhould be wa.hed in water till the water comes off colour-

lefs, before they be melted. During the melting, the re-

maining water is evaporated ; and that this is the cale may
be afcertained bv throwing a little of the melted fat into the

(ire, when it will crackle if any water remain. The heat

mutl not be raifed above 97 , the melting point of fat ; be-

caufe otherwile the fat is decompofed, rendered acrid, and

alTumes a yellow colour. This purification is feldom at-

tempted by the apothecary, as both kinds of fat may be

procured very well purified from the dealers. To keep

lard clean, and prcferve it from the action of the air, it is, as

we have already faid, run into bladders in its liquid Itate.

Thomfon's Difp. See Adeps, Fat, and /tnimal Oil.
See alfo Celltlar Suliflance.

F. le Compte mentions a tree in Chifla, that bears a kind

of diet or tallow. See TALLOW-/r<r.

SUETA, in Ichthyology, a name given by Bellonius, and

fome other writers, to the nafus, a fpecies of cyprinus, ac-

cording to the Artedian and Linnxan fytlems, and dif-

tinguifhed by the name of the cyprinus nafus, with the fnout

Handing prominent, in form of a Dofe, and with fourteen

. the pinna ani.

SUETONIUS TRANQUILLUS, Caius, in Biogra-

phy, was the fon of Suetonius Lenis, tribune of a legion in

the time of Otho, and born about the beginning of the

reign of Vefpafian, and died after A.D. 117. He is

delignated by Pliny the younger, as one of the " Scho-

laltici." He was probably a teacher of grammar and

rhetoric, compofed fictitious pleadings, and perhaps fomc-

times pleaded real caufes. With Pliny he was intimate,

and was indebted to him for feveral favours. By his

intereil he obtained the dignity of military tribune,

and alfo the " jus trium liberorum," granted to him by the

emperor Trajan, though he was childlels. He was after-

wards fecretary to the emperor Adrian, though he lo(t this

office bv his indifcreet familiarity with the emprefs Sabina
;

an incident which occurred about the year 121, but how
long, or in what condition he afterwards lived, no records

inform US.

Suidas calls him a " grammarian," and afcribei to him
feveral works : but all are loft, except his Lives of

the Cifars, his Lives of eminent grammarians, and a fmall

part of thofe of eminent rhetoricians. His work of the

Lives of the firft twelve emperors, down to Domitian inclu-

fively, is one of the molt intereiting remains of ancient

hittory ; for without being dittinguifhed by ftyle or fen-

timent, it abounds with anecdotes relating to the manners,

characters, and incidents of thofe times, which no where elfe

occur. Some of the facts which he relates have been

doubted ; but his general character and mode of writing

narratives, acquit him of any intentional mifreprefentatiou
;

though be indicates a propenfity to pay undue attention to

vulgar tales and furmift-s. His freedom in expofing the

infamy of the Ca^fars may be politically vind'cated on this

general principle, "that hiltory affords no leflons more in-

structive than the crimes and vices confequent upon defpotic

power." Suctonius's difrefp-dtful account of the Chrif-

SUE
tians, whom he calls "genus hominum fupcrftitionis nova;

et malefiea?," a kind of people of a new and mifchicvous fu-

perftition," can be attributed only to his ignorance of their

doctrines and character. We have many editions of Sueto-

nius ; but among the befl are reckoned Calauboni a

Boecla;ro, 4to. Argent. 1647 ; Graevii, 4to. Traject.

1672, 1703 ; Pitifci, 8vo. 2 vols. TVaj. 1690, and 4to.

2 vols. Leovard, 1714 ; Burmanni, 2 vols. 4I0. Amit. 1736;
Ernefti, 8vo. Lipf. 1748; Oudendorpii, 8vo. Lugd. Bat.

1 75 1. Gen. Biog.

SUEUR, Eustachius Le, was born at Paris in 1617,

the fon of an obfeure fculptor ; who, upon diicovering his

fon'a inclination for painting, placed him as a pupil with

Simon Vouet. From this fchool, the fource of all that

vitiated the (tyle of art practifed in France before the revo-

lution, Le Sueur had the Angular felicity of emerging with

pure talte ; and the firmneis to purfue fuch lludies as

were mod conducive to its improvement ; while almoll all

his fellow lludents, feduced by the glitter and tinfel of art

difplayed by their mailer, and ably fupported, indeed im-

proved, by Le Brun, floated with the tide of fafhion, and

were loll in the abyfs of frivolity and luxury of forms, and

artificial combinations of effect. Had Vouet had many
fcholars like Le Sueur ; or had the latter been duly elti-

mated, and been longer preferved in exiileuce, France might

perhaps have juflly boalled of her Raphael ; and true tafle

have fublimed the brilliancy of imagination fo congenial to

her children. But the luxurious court of Louis XIV. de-

lighted too much in the pompous difplay of artifice, to

relifh the true limplicity of pure art ; and too eager a defire

for amufement and enjoyment, to feel gratification in thofe

religious or pathetic emotions, which it was Le Sueur's

delight to raife.

He appears to have drawn his talte from prints after

the comp.ifitions of Raphael, as he never was out of his

native country ; and there were not many pictures of the

Roman fchool at that time in France. It may be fairly

faid, that a portion of the fpirit of Raphael had taken up

its abode with him. The fame kind of fubje&s interefted

him, and above all he was actuated by the fame devotednefs

to the fubjedt, of whatever nature it were. With him, as

with Raphael, it led to the compofition, and controlled his

imagination in the execution of it : as is fully exemplified in

his feries of pictures on the life of St. Bruno. No work
of his, however, places him, as the French writers have done,

upon a complete parallel with his great prototype. He lacked

the fweetnels and fulnefs of the perfection he afpired to

rival ; both in drawing and execution, he fell far fhort of his

own ideas ; and of colouring, he fcarcely caught a glimpfe.

But good fenfc and propriety governed his defigns ; and

feeling and fentiment guided his hand ; with colour fuf-

ficient to convey his ideas without offending ; at lead in his

belt works.

The brilliancy of Le Sueur's talents foon caufed their

employment ; and at the age of 23, (in 1640,) he was

elected a member of the RoyalAcademy at Paris, and painted

upon his admiffion a picture of St. Paul cafting out a

Devil. In 1649 he was engaged upon the great work in

which his fame principally repofes, -viz. the Life of St.

Bruno, which he painted in 22 pictures, for the convent of

the Chartreux in Paris : they were afterwards purchafed

by the king of France, and now form part of the gallery

at the Luxembourg. This celebrated feries of compofi-

tions has fuffered exceedingly by folly or malice, and by the

hand of time ; and (till more, have fo feverely endured the

unhallowed touch of picture-cleaners and reltorers, that we

cannot now form a perfect judgment of their original

beauty.
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Heauty. The compofitions remain, but moll of th/

of the figures have been re-touched, fo th ion is

likened or deltroyed : the original colouring, which hap>

pily was of neceflity fimple, ha b ten difturbed ; and it

would be harlh to attach to Le Sueur the defects of their

prefent condition in this refpect. There is, however, ef-

ficient evidence in them of this ingenious artifl's fuperior

fe fling and acquirements. He was only three years em-
ployed upon them ; and when his youth is confidered, they

mull be regarded as emanating from a mind of no common
mould. His largeit work is the Condemnation of St.

Gervaife and St. Protais, now in the gallery of the Louvre ;

it was painted loon after the feries above-mentioned ; but is

an attempt to combine fomewhat of the talte of his mailer

with his own, as if he were controlled by his employers.

It is more confuted in forms, and Wronger and more varied

in colour, than his pictures ufually are ; and is not the

better for it. His picture of the Burning of the Magic
Books at Ephefus, has infinitely more character and pathos ;

but is eminently defective in colour: in which quality the

pictures of the Mufes, painted by him, and in the Gallery

alio, are by far his moll perfect productions. He died at

the early age of 38, in 1655.
SUEV RE, in Geography, a town of France, in the de-

partment of the Loire and Cher; 9 miles N.E. of Blois.

SUEZ, a town of Egypt, fituated on a point of
land, in the form of a peninfula, on the welter»i coaft

of the Red fea. According to M. d'Anville, Suez
was the ancient Arfinoe ; but Volney thinks that Arfinoe
was fituated further north towards the bottom of the gulf.

Browne fays, that the ruins of Arfinoe may yet be re-

cognifed in a mount of rubbifn in the neighbourhood of
Suez ; and that the fpot is now called " Kolfum," and
that remains exilt of a flone-pipe for conveying water
thither from Bir Naba. A rock, he fays, on the African
fide of the gulf, furnilhes petroleum, which is brought to

Suez, and efteemed a cure for bruifes, &c. In croffing the
gulf jufl before Suez, boats are ufed at high water, which
comes in rapidly to the height of four feet : at other times

camels, horfes, and men ford it with fafety. At Suez he
obferved, in the {hallow parts of the adjacent fea, a fpecies of
weed, appearing in the fun-fhine to be red coral ; and he
conjectures that if this was found in confiderable quantities

at a former period, it may have given its recent name to

this fea : for this waa the Arabian gulf of the ancients,

whole Mare Erythraeum, or Red fea, was the Indian ocean.
This we?d may, perhaps, be the sy\d of the Hebrews,
whence pp*} Q», iam Suph, their name for this fea. Ac-
cording to this traveller, Suez is a fmall town, built of un-
burnt bricks, and contains 12 mofques, fome of Hone, and
moll of them mean buildings : there are alio feveral coffee-

houfes. The houfes are fo clofe to one another, that there
are only two pallages into the city, that nearelt the fea being
open, and the other (hut by a very inefficient gate. The
only folid buildings are the khans. Scarcely any part
now remains of the caitle, which the Turks built upon
the ruins of the ancient Kolfum or Kolzoum, the " Clyfma"
of the Greeks, fituated about 300 paces N. of Suez, on
the border of the fea, oppofite to the ford which leads to
the fpring of El-Naba. The fea near the town is very
mallow

; yet there is a fmall yard for fhipbnilding. Its

population is inconfiderable, confuting of a few Greeks and
Copts, intermixed with Mahometans. Although the in-

habitants are not numerous, here are four or five con-
fiderable refident merchants, who have their correfpondents
at Cairo, and in the towns of Arabia, and conduct the
commerce between Egypt and India. Thefe have a propor-

SUE
tionable number of dependants, and perlons who manage
commercial affairs of a lefs confiderable kind. Here are
alfo (hip-builders, and feveral other artificers ; a large khan
or (hed where merchandize is lodged ; fome Greek Chrif-
tians conftantly redding here, Mahometan ecclefiaflics, and
others ; and a number of fifhermen and people more im-
mediately connected with the fea. The population, how-
ever, is reltraincd by the difficulty of procuring water,
fcarcity of provifions, and other inconveniences, but inva-

riably much exceeding the ellimate given by Volney and
others. Suez, according to Browne, is very modern,
having been probably built within the lalt 300 years : and
it is unknown to travellers of a more ancient date. At
Suez, the chief article of trade is coffee. The fea here
produces few fifli : oyfters, indeed, and a few others of the
(hell kind, are feen ; but the bell fifli come no higher than
Colfcir. Meat is fcarce, bread of an inferior quality, and
fometimes hardly eatable. Butter and milk are brought in

fmall quantities by the Arabs. Water is brought from
three feveral places : Bir-Naba, northward, affords the

bell ; the other places are Aiun Mufa, and Bir-es-Suez.

It is always bought in the (kins at a confiderable price ; and
in cafe of a war with the Arabs, none could be had.

Formerly the diftricts in the vicinity of Suez, fays Vol-
ney, were covered with towns, which have difappeared with
the waters of the Nile ; the canals, whicli conveyed thefe,

are deltroyed, for in this fhifting foil they are prefently

filled up, both by the fands driven by the winds, and by
the cavalry of the Bedouin Arabs. At prefent, the com-
merce of Cairo with Suez is only carried on by means of
caravans, which wait the arrival, and fet out on the de-

parture of the veffels, that is, towards the end of April,

or the beginning of May, and in the courfe of the months
of July and Augufl. That which Volnev accompanied in

1783, confifted of about 3000 camels, and yooo or 6000
men. The merchandize confided in wood, fails, and cordage
for the (hips at Suez ; in fome anchors, carried each of
them by four camels, iron bars, carded wool, and lead

;

h likewife carried bales of cloth, and barrels of cochi-

neal, corn, barley, and beans, Turkifh pialtres, Venetian
fequins, and Imperial dollars. All thefe commodities were
deftined for Djedda, Mecca, and Moka, where they were
to be bartered for Indian goods, and the coffee of Arabia,
which forms the principal article of the returns. There
was befides a great number of pilgrims, who preferred the

voyage by fea to a land journey ; and it alfo carried the

nectffary provifions, fuch as rice, meat, wood, and even

water ; for no place in the world is more dellitute of every

neceflary than Suez. From the tops of the terraces the

eye, furveying the fandy plain to the N.W., the white
rocks of Arabia to the E. or the fea, and the mountain
Mokattam to the S., cannot difcern even a fingle tree, or

the fmalleft fpot of verdure. Suez prefents no proipect

but extenfive yellow fands, or a lake of green water; the

ruinous condition of the houfes heightens this melancholy

fcenery. The only water which can be drunk is brought
from El-Naba, or the fpring, fituated at the diitance of
three hours journey on the Arabian fhore ; but it is fo

brackifh, that without a mixture of rum, it is infuppbrtable

to Europeans. The fea might furnifh a quantity of fhell

and other fifh ; but the Arabs feldom attempt fi thing, at

which they are far from expert ; when the veilels are gone,

therefore, nobody remains at Suez but the governor, who
is a Mamlouk, and twelve or fourteen perfons, who form
his houfehold, and the garrilon.

The fortrefs is a defencelefs heap of ruins, which the

Arabs confider as a citadel, becaufe it contains fix brafs

four-
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tour-pounders, and two Greek gunners, who turn their

heads afidc when they tire. The harbour is a wretched

quay, where the fmalleft boats are unable to reach the

(hore, except at the higheft tides. There, however, the

merchandize is embarked to convey it over the banks of

fand, to the veflels which anchor in the road. Thi* road,

fituated a league from the town, is feparated (mm it by a

(hore, which 1? left dry at low water ; it has no works for

its defence, fo that the veflels, which have been feen there to

the number of 28 at a time, might be attacked without

oppolition, for the Ihips themlelves are incapable of refift-

ance, none having any other artillery than four rutty fwivels.

Their number diminifhes every year, fince by continually

coatting along a fhore full of fhoals, one out of nine, at leall,

is fhipwrecked. In 1783, one of them having anchored at

El-Tor, to take in water, was furprifed bv the Arabs,

while the crew were fleeping on (hore. After plundering

it of 1500 bags of coffee, they abandoned the vcflel to the

wind, which threw it upon the coait. The dock at Suez

ii ill adapted to repair fuch damages ; fcarcely do they

build a cayafle in three year?. Befides that the lea, which,

from its flux and reflux, accumulates the fand upon that

coaft, will at latl choak up the entrance, and the fame

change will take place at Suez, which has already occurred

at Kol/ >um and Arfinoe. Suez is 60 miles E.S.E. diltant

from N. lat. 30 . E. long. 32°25'. Volney. Nie-

buhr. Browne.

Ijlhmus of, that narrow neck of land which fepa-

rau the Red ten from the Mediterranean. It has been a

qu' ilion much agitated in Europe, whether it would be

practicable to cut through this ifthmus, fo that veflels

might arrive at India by a (horter route than by the Cape of

Good Hope. This fpace is not more than iS or 19 ordinary

leagues ; nor is this interval interacted by mountains ; nor

can we difcover, from the tops of the terraces at Suez, with

any telefcopes, a fingle obltacle on the naked and barren plain

to the N.W. ; and hence may be h.ferred, that it is not the

difference of levels which prevents the junction. Some, in-

deed, among the ancient 1 were oi opinion, that the Red
fea was higher than the Mediterranean ; and in fact, if we
obferve, that from the canal of Kolzoum to the fea, the Nile

has a declivity, for the fpace of 30 leagues, this idea will not

appear fo ridiculous. The great difficulty of accomplifhing

this object arife? from the nature of the correfponding coalts

of the Mediterranean and the Red fea, which are of a low
and fandy foil, where the waters firm lakes, fhoals, and
morafles, fo that veflels cannot approach within a confider-

ablc diftance. It will therefore be found fcarcely poflible

to dig a permanent canal amid thefe fhifting fands : not to

mention that the fliore is dellitutc of harbours, which muft
be entirely the work of art. The country, befides, has

not a drop of frefh water, and to fupply the inhabitants,

it mult be brought a? far as from the Nile.

The belt and only method, therefore, of effecting this

junction, is that which has been already fuccefsfnlly prac-

ticed at different times ; which is by making the river itfclf

the medium of communication, for which the ground is

perfectly well calculated ; for mount Mokattam fuddenly

terminating in the latitude of Cairo, forms only a low and
femicircular mound, round which is a continued plain from
the banks of the Nile, as far as the point of the Red fea.

The ancients, who early underftood the advantage to be de-

rived from this fituation, adopted the idea of joining the

two feas by a canal connected with the river. Strabo
(lib. xvii.) obferves, that this lirlt was executed under

Iris, who reigned about the time of the Trojan war

;

and this work was fo confiderable as to oceafion it to be re-

marked, " that it was 100 cubits (or 170 feet) wide, and
deep enough for large veflels." After the Greeks con-
quered the country, it was rellored by the Ptole'thie'sJ and
again renewed.by Trajan. In Ihort, even the Arabs them-
felves followed thefe example-. " In the time of Omar-
ebn-el-Kattab," fays the hillorian El Makin, " the cities

of Mecca and Medina fuffering from famine, the caliph

ordered Amrou, governor of Egypt, to cut a canal from
the Nile to Kolzoum, that the contributions of corn and
barley, appointed for Arabia, might be conveyed that

way."'

This canal is the fame which runs at prefent to Cairo,

and lofes itfelf in the country to the N.E. of Berket-cl-

Hadj, or the Lake of the Pilgrims. Volney.
SUFANGE ul Bahri, a narrow ifland in the Red fea,

near the coaft of Egypt, about 7 miles in length. N. lat.

27°. E. long. 33 56'.

SUFEDOON, a town of Hindooftan, in the fubah of

Delhi ; 20 miles W. of Panniput.

SUFFA, a town of Candahar ; 30 miles E.N.E. of

Candahar. N. lat. 33 10'. E. long. 66° 8'.

SUFFERANCE, in Ancient Cujloms, a delay or re-

fpite of time, which the lord granted his vaflal, for the per-

formance of fealty and homage, fo as to fecure him from
any feodal teizure.

Sufferance, fay the cuftoms, is equivalent to fealty and
homage, while it holds.

The word is alfo ufed for a delay which the lord grants

his vattals, to quit themfelves of fees or inheritances

they have acquired, till they have paid the due of indem-

nity, &c.

Sufferance, BUI of. See Bill.

SUFFERANCE) EJlate at, in Law, is where one comes
into pofleffion of land by lawful title, but keeps it after-

wards without any title at all. As if a man takes a leafe

for a year, and after the year is expired, continues to hold

the premifes without any frefh leave from the owner of the

citato. Or, if a man maketh a leafe at will and dies, the

eflate at will is thereby determined ; but if the tenant con-

tinueth pofleffion, he is tenant at fufferance. This eflate,

in the cafe of a fubjeft, may be deftroyed, whenever the

true owner fhall make an actual entry on the land and oull

the tenant ; for, before entry, he cannot maintain an action

of trefpafs againfl. tie tenant by fufferance, as he might

againit a ftranger ; becaufe the tenant being once in by a

.1 title, the law will fuppofe him to continue upon a

title equally lawful ; unlefs the owner of the land, by fome
public and avowed act, fuch as entry, will declare his con-

tinuance to be tortious or wrongful. Thus ftands the law,

with regard to tenant by fufferance ; and landlords are ob-
liged in thole cafes to make formal entries upon their land-;,

and recover pofleffion by the legal procefsof ejectment ; and
at the utmolt by the common law, the tenant was bound to

account for the profits of the land fo by him detained ; but
now by 4 Geo. II. c. 28. in cafe any tenant for life or

years, or other perfon claiming under, or by collulion with

fuch tenant, fhall wilfully hold over after the determination

of the term, and demand made in writing for recovering

the pofleffion of the premifes, by him to whom the re-

mainder or reverfion of them fhall belong ; fuch perfon, fo

holding over, fhall pay, for the time he continues, at the

rate of double the yearly value of the lands fo detained.

This has alfo put an end to the practice of tenancy by
fufferance, unlets with the tacit conlent of the owner of

the tenement. Bl. Com. vol. ii. See Ejection 1: Firm<c.

SUFFER-
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SUFFERDAM, Suferdon, in Geography, a fmall

Hilling town of Hindooftan, on the coall of Concan ; 15
miles S. of Choule.

SUFFETES. See Carthaginians.
SUFFIA, in Geography, a town of Bengal; 14 miles

N.N.W. of Curruckpour.

SUFFIBULUM, among the Romans a name given to

the pretexta of the pontiff-;, and palla of the Vellal virgins.

SUFFIELD, in Geography, a pleafant poft-town of

America, in Hartford county, Connecticut, with a hand-

fome church and fome refpeftable dwelling-houles, contain-

ing 2680 inhabitants. It lies on the W. bank of Connec-
ticut river, on the great poll-road from Bofton to New
York ; 10 miles S. of Springfield.

SUF1TMENTA, Fumigation, in Pharmacy. See

Fumigation.
SUFFINAGORE, in Geography, a town of Bengal ;

14 miles N. of Ifiamabad.

SUFFITION, Suffitio, among the Romans, a kind of
lultration, pra&ifed by perfons who had attended a funeral :

it was performed by walking over fire, and being fprinkled

with water.

SUFFITUS, Suffiment, or Sujfumigation, in Medicine,

a thickifh powder, prepared of odoriferous plants, gums,
&c. which being thrown on coals, the vapours or iteam

of them are received by fmelling. See Perfumes.
SUFFLATION, in Rural Economy, blown up with

rich green food in different animals. See Blown and
HOVED.
SUFFOCATIO Stridula. See Croup.
SUFFOCATION, in Medicine, afphyxia, the defini-

tion of life by impeding refpiration.

The three ordinary modes of fuffocation, or interruption

of the breath, are hanging, drowning, or the refpiration of

fixed air, or carbonic acid gas. The fame refult takes place

from either of thefe caufes, which is del'cribed at length

under the article Drowning, and the fame procefs is re-

quired for the reftoration of breathing and animation in all

thefe cafes, except that, in the inflance of fuffocation by
carbonic acid air, (whether arifing from mines, lime-kilns,

or vats of fermenting liquor,) the vital powers become
more fpeedily and completely extinft, and the difficulty of
relloration therefore greater. See Drowning.
SUFFOCATIVE Catarrh. See Catarrh.
SUFFOLK, in Geography, one of the maritime counties,

or fhires, on the eaftern coall of England, is bounded by
the German ocean on the eall, by Effex on the fouth, from
which it is divided by the river Stour ; on the north by Nor-
folk, and on the well by Cambridgefhire. On Mr. Hod-
kinfon's map of thi3 county, may be meafured an oblong of
an almoft unindented form, 47 miles long by 27 broad.

This form comprehends a furface of about 812,160 acres,

but Arthur Young is of opinion that the fuperficial con-

tents of Suffolk do not exceed 800,000 acres.

General Hi/lory.—Suffolk, fo called from the Saxon ap-

pellation Sudfolk, or fouthern people, in contradillindlion to

the Nordfolk, or northern people, conflituted, at the time

of the invafion of the Romans, part of the diflridl belong-

ing to the tribe whom thole conquerors denominated Iceni,

or Cenomanni. In the Roman divifion of the ifland, it was
comprehended in the province of Flavia Caefarienfis. When
the Romans, after a poffeffion of four centuries, abandoned
Britain, the Saxons, on the invitation of its pufillanimous

inhabitants, made themfelves complete mailers of the coun-
try, Suffolk conflituted, with Norfolk and Cambridge-
0iire, one of the feven petty kingdoms (called Eaft

s t; f

Anglia) into which thefe new mailers parcelled out the
ifland. To this flate the German ocean formed a natural
barrier on the ealt and north-call. The Stour divided it

from the kingdom of the Eall Saxons, or EfTex, on the
fouth ; and on the well and north-well it bordered upon
the Mercian kingdom. The boundary on that fide has not
been accurately afcertaintd ; but it is generally fuppofed
that the Hupendous effort of human labour, known by the
name of the Devil's Ditch, on Newmarket Heath, was formed
as a line of demarcation and mutual defence. Abbot Flo-
riacenfis fays, that " on the well part are a ditch and mound,
like a lofty wall." By fubfequent monaltic writers it has
been termed St. Edmund's ditch ; and many antiquaries

and hiftorians have adopU-d this appellation.

When William the Conqueror had by his fword made
good his claim to the Englifli crown, the county of Suf-
folk was divided among his principal officers, in the follow-

ing manner.

Manors.

To Hugh de Abrincis, earl of Chefter, his filler's 1

fon, he gave - - - - - . j 3 2

To Robert, carl of Morton and Cornwall - 10
To Odo of Champayne, earl of Albemarle and

7

Holdernefle - J '*

To William Warren, earl of Surrey - - 18
To Eudo de Rye, fteward of his houfehold - 10
To William Malet, lord of Eye in this county - 221
To Robert de Todenci, a noble Norman - 4
To Robert de Stafford ----- 2
To Alberic de Vere, earl of Oxford - - 9
To Jeffery de Magnavil, or Mandevill - - 26
To Richard de Tonebruge, or de Clare - - 95
To Roger Bigod, earl of Norfolk - - - 117
To Ralph de Limeii - - - - - 11
To Hugh de Grentmaifnell - - - - 1

To Peter de Valoines .... - 6
To Ralph Bainard------ 17
To Swene de EfTex ..... 9
To Roger de Aubervil ..... 14
To Robert Blound, or Blunt - - - - 13

At the fame time, Ralph Waher, or Guader, was by the

Conqueror conflituted earl, or chief governor of the county,

as well as Norfolk ; but this nobleman, having confpired

againfl the king, was obliged to quit the country, upon
which his titles were conferred upon Roger Bigod.

About 1 173, in the reign of Henry II., Suffolk was
invaded, and its property greatly injured, by an army of

Flemings, under the command of Robert, earl of Lei-

celter. Meeting the royal troops at Bury, a battle enfued,

and the former were repulfed with great flaughter. In the

time of king John this county was again invaded, and fub-

jugated by Louis, the dauphin of France, and his allies, the

barons. During the reign of king Richard II. the popu-
lace of Suffolk, headed by John Wraw and John Ball, two
prielts, committed great exceffes here, and among other per-

fons, put to death the earl of Suffolk, then lord chief

juflice of England
Nearly the whole of Suffolk is under the government and

within the jurifdittion of the fee of Norwich : it is divided

into two archdeaconries, Sudbury and Suffolk ; and thefe

again into twenty-two deaneries.

Property.—The flate of property in this county may be

confidered beneficial in its divifion. The largell eflate is

fuppofed not to exceed 850c/. a year : there are three or

four others which rife above 5000/., and about thirty

others,
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others, of 3000/. and upwards. Below this ftandard there

are many of all fixes ; but a circumllancc which ltrongly

indicates the profperity of this portion of the kingdom, is

the great number of yeomen, or farmers occupying their own
lands, of a value rifing from ico/. to 400/. a year. Thefe,

as Mr. Young emphatically remarks, are " a moll valuable

fet of men, who having the means, and the moll powerful

inducements to good hufbandry, carry agriculture to a high

degree of perfection." The farms 111 Suffolk mult, in a

general light, be reckoned large ; and to this circumitancc

chiefly may be attributed the ;;o>d hufbandry fo generally

found in the county. In the dittrict of llrong wet loam

there are many fmall farms, from 20/. to 100/. a year ; but

thefe are intermixed with others, rifing from 15 c/. to joo/.

and even higher. In the fand districts they are much larger,

from 300/. to 800/. or 900/. The ufual terms for leafes are

feven, fourteen, and twenty-one years. Few counties have

been more improved' by the latter than Suffolk. By means

of fuch leafes, whole trails in the far.dy dillrids have been

converted from warren and fheep-walks ir.to productive in-

clofures. They have caufed large trails to be hollow-

drained ; and occafioned an improved cultivation in almoll

every refpeft, where it depended on the expenditure of

larger fums than are laid out by farmers unable or unwilling

to make fuch exertions.

Mr. Young gives the following eftimate of the total rental

of the county, founded upon the divifion of it according to

the foil.

Acres.

30,000 fens, at 4V. -

46,666} rich loam, at 18/. -

1 56,666

j

fand, at 12/.

1 13,333? ditto, at 6s. -

453-333' ftrongloam, at 16s.

8co,oco

6,000

42,000

93-999
33-999

362,666

538,664

Buildings.—On a furvey of the buildings in general of

this county, the neglect of elegance and convenience in

thofe of gentlemen of a certain property, as well as in farm-

houfes, cannot fail to ftrike the obferver. The latter, in-

deed, are much improved within the lafl twenty or thirty

years, but even at prefent they are too often built of lath

and plafler, which decaying in a fliort time, caufe repairs to

be fo heavy a deduction from the receipts of an eftate. The
extent to which this evil operates in the eaflern part of the

kingdom is fcarcely credible. Mr. Young informs us, that

on one eflate of about 1 500/. a year, the repairs amounted
in eleven years to above 4000/.

Though fome individuals have mofl laudably diftinguifhed

themfelves by building neat and comfortable cottages for

the labouring poor, the fmall profit which the rent affords

has prevented this praftice from being frequent. The cot-

tages of Suffolk in general are bad habitations, deficient in

contrivance for warmth and convenience, the flateof repair

bad, and the want of gardens too common. The general

rent of them is from two to three pounds, with or without

a froall garden.

Commerce and ManufaBures.—The commerce and manu-
factures of Suffolk arc inconfiderable ; and thofe are, from
various caufes, upon the decline. The imports arc the fame

as in all the other maritime counties ; and corn and malt are

the principal exports. Lowefloff is celebrated for its having

a fifhery, which was formerly more productive than at pre-

fent. The principal employment of the poor of the county
was, till lately, the fpinning and combing of wool, which
Vol. XXXIV.

extended throughout the gi'eatefl part of Suffolk, with the

exception of the dillrict in which the manufacture of hemp
is cxclulively carried on. In the year 1784, the woollen

fabric was cltimated by Mr. Oakes, of Bury, to employ

37,600 men, women, and children, whole earnings amounted,

upon an average, to 150,000/. per annum. The Norwich
manufacture alone employed nearly half of the above

number. At prefent this fabric is far from being fo flou-

nfhing in this county, having been chiefly transferred to

Yorkfhire. At Sudbury there is a manufacture of fays,

and alfo a fmall filk manufactory ; and fome calimancoes are

it ill made at Lavenham.
stgricu/ture.—The farmers of Suffolk have, for fome

years palt, emulated the more celebrated agriculturalilts of

Norfolk. Among the implements peculiar to, or invented

and firll employed in the county, may be reckoned the Suf-

folk fwing-plough ; the horfe-rake, for clearing of fpring-

corn flubbles ; the new drill-plough, invented by Mr. Henry
Balding, of Mendham, who was ten years in bringing it to

perfection, at a confiderable expence ; threfhing-mills, on
the improved conftruition of Mr. Afbey of Blithborough ;

and the extirpator, or fcalp-plough, a machine for deftroying

of weeds, and clearing ploughed lands for feed, invented by
Mr. Hayward, of Stoke-Afh. A gentleman of this county

has alfo contrived a moveable ftage for building the upper
parts of flacks of hay or corn, and which may be equally

well applied to other ufeful purpofes.

To agricultural focicties, which in other parts of the

kingdom have been productive of great and extenfive bene-

fit, Suffolk is perhaps lefs indebted than any other county :

the only inftitution of the kind is the Melford Society.

Suffolk was formerly no'.cd for its hop-grounds, but not

more than 200 acres, in the neighbourhood of Stow-Mar-
ket, r.re now appropriated to this plant. Bullcin, in his

" Bulwark of Defence," and in his " Government of

Heath," fpeaks particularly of the hops of this county :

and TufTer, in his ' ; Five Hundred Points of good Huf-
bandry," gives directions about the management of this

crop in Suffolk. Carrots, cabbages, and faftron, are all cul-

tivated in different parts of the county. Arthur Young
calculated that at leait. 240,000 fheep were ufually fed

within Suffolk.

Suffolk is not lefs celebrated for its breed of horfes, than

for its cows : they are often fed on carrots, and are never

permitted to remain in the liable at night, being turned out

into a yard well littered with ftraw, and fupplied with plenty

of good fweet oat or barley draw to eat, but never clover

or hay. With this treatment a horfe never has fwellcd legs,

and feldom any other ailment ; he ia kept in a9 fine condi-

tion, and will hold his work feveral years longer than one
confined in the liable. With poultry this county is ex-

tremely well fupplied, and efpecially with turkies, for which

it is almoit as celebrated as Norfolk. Great quantities of

pigeons are reared in the numerous pigeon-houfes, in the

open field part of the county bordering on Cambridgefhire.

Suffolk contains many rabbit-warrens, efpecially in the

weltern land diflrict. One of them, near Brandon, is clti-

mated to return above 40,000 rabbits in a year. Of late

years, however, confiderable trails occupied by them have

been ploughed up and converted into arable and pafture land.

The quantity of butter computed to be feat from Suffolk

to London annually, is about 40,000 firkins.

Wajlcs.—Though Suffolk muft be reckoned among the

earlielt inclofed of the Englifh counties, yet Mr. Young
calculates the waftes to amount to nearly 100,000 acres, or

an eighth of the whole, comprehended under the terms

fheep-walk, common, warren, &c. " None of thefe," adds

3 M that
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that writer, " are, ftriftly fpcaking, abfolutely walte, if by
that term is underltood laud yielding nothing. I include

all lands uncultivated, which would admit of a very great

improvement, not always profitable to the tenant, who may,

on a fmall capital, make a great intereft per cent, by a war-

ren, for inftance, but in every cafe to the public. Many
farmers think, fheep-walks neceflary for their flocks, which

is very queltionable. They are undoubtedly ufeful, and if

they were converted into corn, the number of Iheep kept

upon a farm might in a few cafes decline, but good grafs

adapted to the foil would be abundantly more productive

for the flock. Whoever has viewed the immenfe waftes that

fill almolt the whole country from Newmarket to Thetford,

and to Gaftrop Gate, and which are found between Wood-
bridge and Orford, and thence one way to Saxmundham,
not to mention the numerous heaths that are fcattered every

where, mult be convinced that their improvements for grafs

would enable the county to carry many thoufands of fheep

more than it does at prefent."

State of the Poor.—The amount of money levied in this

county m 1 803, for the maintenance of the poor, was

149,646/. being at the rate of 4^. io|</. in the pound, on
the annual rental. The molt finguiar circumltance relating

to the poor in Suffolk, is the incorporation of various hun-

dreds for erefting and fupporting houfes of induftry. The
local inconvenience and diltrefs arifing from the number of

poor, and the expence of maintaining them, occafioned

many diftrifts in the county to apply to parliament for

the power of incorporating themfelves, and of regulat-

ing the employment and maintenance of the poor, by cer-

tain rules not authorized by the exilting poor laws. Several

afts of parliament accordingly palled, incorporating thofe

diftrifts where the poor have iinee been governed and fup-

ported according to the power given by fuch afts. The
refult of an aftual examination of thefe inftitutions by T.
Ruggles, efq. is given by Mr. Young in the following

terms.

" In the incorporated hundreds, the houfes of induftry

ftrike one in a different light from the cottages of the poor.

They are all built in as dry, healthy, and pleafant fituations

as the vicinity affords. The offices, fuch as the kitchen,

brew-houfe, bake-houfe, buttery, laundry, larder, cellars,

are all large, convenient, and kept extremely neat ; the

work-rooms are large and well aired, and the fexes kept

apart, both in hours of work and recreation. The dormi-

tories are alfo large, airy, and conveniently difpofed ; fepa-

rate rooms for children of each fex, adults and aged. The
married have each a feparate apartment for themfelves ; mo-
thers with nurfe children are alfo by themfelves. The in-

firmaries are large, convenient, airy, and comfortable ; none
without fire-places. All the houfes have a proper room for

the neceflary difpenfary, and moll of them a furgeon's room
befides. The halls are in all large, convenient, well venti-

lated, with two or more fire-places, and calculated, with re-

fpeft to room, for the reception of full as many as the other

conveniencies of the houfe can contain.

" The chapels are all fufficiently large, neat, and plain, fe-

veral of them rather tending to grandeur and elegance. There
were two houfes which had no chapels ; one of them made
ufe of a room ample enough for the congregation properly
fitted up, and kept very neat; the other attended the parifh

church. The apartments for the governor were in all the

houfes large and conveniently difpofed. In one or two thefe

apartments were rather more fpacious and elegant than ne-
ceflary. There are alfo convenient ftore-houfes and ware-
houfe3 for keeping the manufactures of the houfe, the raw
materials, clothing, &c. for the ufe of the inhabitants.

« The land belonging to the houfe9, and the gardens in

particular, are calculated for producing a fufficient quantity
of vegetable diet, fo neceflary to the health, as well as agree-

able to the palate of the inhabitants."

Soil.—Although the greater portion of the furface of

this county be fand, yet in many places this is combined
with different loams. Near the S.W. fide of the county,
on a line from Wratting park, to North cove, near Beccles,

a ltrong loam, on clay-marle, prevails. Almoft the whole of

the maritime diftrift confilts of a fandy loam, and this is

molt profitably and fuccelsfully cultivated. Nearly the

whole of the north-weftern fide of the county prefents a
dreary lterile fcene, and merely affords a few patches of ve-

getation fcattered amongft fand. Some fheep and rabbits

however are fed in this diftrift. Beneath the fand is a fub-

ftratum of chalk. A fmall part of this county is fenny,

and in fome places the peat-bog is found from one foot to fix

feet beneath the furface. A traft called Burnt-fen has lately

been fo much improved by the reparation of banks, that

14,000 acres of land have been drained and cultivated.

Divi/ion anil Population.— The two grand divifions of
Suffolk are the franchife, or liberty of Bury St. Edmund's,
and the body of the county, or guildable land, each of

which furnilhes a diftinft grand jury for the county aflizes.

Thefe are fubdivided into 21 hundreds, comprehending 523
parilhes.

The inhabited houfes in 180 1 were

By how many families occupied

Uninhabited houfes

Perfons -

Chiefly employed in agriculture

In trade, manufactures, or handicraft

In all other occupations

43,481

552
210,431

55>744
34,064
113,692

Rivers.—Suffolk is a well-watered county ; its boundaries

to the fouth and north are rivers, navigable to a confiderable

extent, and it is every where interfefted with ltreams, which,

if the praftice of irrigation were more generally adopted,

would be productive of great benefit.

The Stour rifes on the weft fide of the county, on the

borders of Cambridgefhire, and forms throughout its whole
courfe the boundary between Suffolk and Eflex. It pafles

by Sudbury, and after being joined by the Bret, and other

fmaller flreams, receives the tide at Manningtree. Here in-

creafing confiderably in breadth, it prefents a beautiful ob-
jeft at high water, to the fine feat and grounds of Millly

Thorn. It meets the Orwell from Ipfwich, and their united

waters, having formed the port of Harwich, difcharge them-
felves into the German ocean, between that town and Lan-
guard fort. •

The Gipping has its fource in the centre of the county,

near Stow-Market. Running in a fouth-ealt direftion, it

waters Ipfwich, and afiumes below that town the name of

the Orwell. The banks of this river are in general piftu-

refque, efpecially when it becomes an efluary below Ipf-

wich, to which place it is navigable for fhips of confiderable

burthen.

The Deben, which has its fource near Debenham, takes

a fouth-ealtern direftion, and paffing by Woodbridge, falls

into the German ocean.

The Aid rifes near Framlingham, and runs fouth-weft to

Aidborough, where having approached to within a very

fmall diftance of the fea, it fuddenly takes a fouthern direc-

tion, and difcharges itfelf below Orford into the German
ocean.

The Blythe has its fource near Saxfield, in the hundred

of Hoxne, whence running eaft-north-eait to Halefworth,

it
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it then proceeds almoft due eaft to Blythburgh and South-

wold, where it falls into the fee.

The Lark rifes in the fouth-wellern part of the county,

pafles Bury and Mildenhall, and joins the Great Oufc not

far from the latter town.

The Waveney and Little Oufe have already been men-

tioned under the article Norfolk. The former, after running

fifty miles towards the fea, in an catlern direction, and ap-

proaching its very fhores, is oppofed by a rifing ground,

which gives it an abrupt direction almoft due north. This

leads it to the river Yar ; and though its waters are fufficient

to give name to a harbour of its own, it merely affitls as a

fecondary river in deepening and enlarging the harbour of

Yarmouth. The meadows through which it paftes with an

even and gentle courfe, are fuppoled to be among the richeft

in England.

Roads and Canals.—The roads in every part of this county

are excellent, the improvements made in them of late years

being almoft inconceivable ; in moil directions, indeed, the

traveller finds crofs ones equal to turnpike roads.

The only canal in Suffolk runs from Ipfwich to Stow-

Market. ( See Canal. )—A General View of the Agricul-

ture of the County of Suffolk, by Arthur Young, efq. 8vo.

1804, 3d edition. Beauties of England, vol. xiv. by Fred.

Shoberl.

Suffolk, a county of Upper Canada, bounded E. by
the county of Norfolk, S. by lake Erie, until it meets the

carrying-place from Point aux Pins unto the Thames, W.
by the carrying-place or portage, and thence up the river

Thames, until it meets the north-wcuernmoll boundary of

the county of Norfolk. Its boundaries were cftablifhed by
proclamation, July the 6th 1792. In conjunction with Effex,

it fends one reprefentative to the provincial parliament.

Suffolk, a county of America, in the Hate of Maffa-

chufetts, deriving its name from that of England, in which

governor Winthrop lived, before his emigration to Ame-
rica. It contains two towns, viz. Bofton and Chelfea, he-

fides fevcral iflands, in which are 341381 inhabitants. It was
conftituted a county May the 10th, 1643.

Suffolk, a county of New York, comprifing all that

part of Naffau or Long ifland, that lies caftward of Queen's

county; bounded N. by Long Ifland Sound, E. and S. by
the Atlantic ocean, and W. by Queen's county. The whole

area may be about 798 fquare miles, or 510,720 acres. It

contains 21,113 inhabitant?, of whom 413 are flaves, 2255
electors, and fends three members to the houfe of affembly.

This county was fettled at an early period of the American
hiftory ; and a cor.fiderable part of its firft. inhabitants came
from New England. The inhabitants of this county are

diftinguifhed by their fobriety, temperance, and induitry
;

and it is faid that moredomeftic happinefs and plain repub-

lican truth are not found any where than among the inha-

bitants of Long IJland ; which fee.

Suffolk, a poft-town of Virginia, in Nanccmond county,

on the E. fide of the river Nanccmond, containing a court-

houfc, gaol, and about 40 houfes. The river is navigable

as far as this town for veflels of 250 tons, 28 miles W. by
S. from Portfmouth.—Alfo, a poft-town of Virginia, in

Suffex county ; 185 miles from Wafhington.
Suffolk Bay, or Troumaia Bay, a bay on the W. coaft

of St. Vincent ; 1 mile N. of Cumberland bay.

Suffolk Farmer'i Cart, in /Igricullure, a convenient and
ufeful fort of cart for farm purpofes, which has lately been
introduced from that county into Suffex with great benefit

.and advantage.

Suffolk Grafs, the common name given to the dwarf
or annual meadow-grafs, which is faid to be very commonly

met with on all good loamy Iand6, and to be perhaps the
beft grafs which we have for paftures, from the rapidity

with which it propagates itfelf, and the fondnefs which
cattle have for it. It is well known to be a very trou-
blefomc wcid.in garden grounds. Sec GRASSj and Poa
annua.

Suffolk Powder, the name of a medicinal powder, good
for the bite of a mad dog. It had its name from a countefs
of Suffolk, who ufed to give it with great fuccefs. It it

ftill kept as a fecret in lomc private families, but feems to
be only the ilar of the earth, or the common buckfhorn
plantain dried and powdered, or this powder with feme
very trifling addition. This plant has been famous for its

virtues in this cafe a great while among us, and De Grey,
in his Complete Farrier, give« the method by which he had
cured dogs by it with great fuccefs. See Phil. Tranl.
N° 450, p. 455.
SUFFRAGAN, Suffraoaneus, in the Eceleftajlical

Polity, a term applied ( but not very properly) to a biftiop,

with refpect to his archbifhop, on whom he depeads, and
to whom appeals lie from the bifhop's official.

In this fenfe, the arclibifhop of Canterbury has twenty-
one fuffragans, and the arclibifhop of York four.

The term was never heard of before the eighth century.

Some derive it hence, that the bifhops are to help and
sffift the arclibifhop; quia archiepifcopo fuffragari (S> ajfif-

tere tcnentur. Others fay, it is becaufe ecclciiaftical mat-
ters are determined by their votes, or fuffrages ; & fuffra-
ganii dicunlur, quia eorum fyffragiis caufe ecchfiajlica judi-

cantur. Others hold they are called fuffragans, becaufe
when called by a metropolitan to a fynod, they have a right

of fuffrage, or of voting ; or becaufe they could not be
confecrated without his fuffrage or confent.

Suffraoan is alfo more properly ufed for a chorepif-

copus, or an affiftant bifhop, or coadjutor, who has a title

in partibus infidclium, and affills another in the difcl)3rge of
his funftion, or difcharges it himfelf in the abfence of that

other. They were confecrated, like other bifhops, by the

arclibifhop of the province, and appointed as titular bifhops,

to execute fuch power and authority, and to receive fuch
profits as were limited in their commifiions by the bifhops

or diocefans, whofe fuffragans they were ; and whom they
affifled in duties merely epifcopal, as the conferring of
orders, confirmation, and confecration of divers kinds ; and
in this refpeft, it is faid, they differed from the coadjutors
who affifled their bifhops in matters chiefly of jurifdiction,

as in collating to benefices, granting inftittitious, difpen-

fations, and the like, and who for thefe purpofes need not
have been epifcopally ordained. This was the practice

here in England efpecially : the two ends of orders, and
of jurifdiction voluntary, in cafe of the inability of a bifhop,

were anfwered by two different pcrfons ; the firft under the

name of fuffragan, and the fecond under that of coadjutor.

Thefe fuffragans are by fome alfo called fubfidiary bijhops.

By ftatute 26 Henry VIII. cap. 14. every archbifhop or

bifhop, difpofed to have any fuffragan, is allowed to name
two proper perfons, and to prefect them to the king, who
was empowered to give one of them the title, ftyle, and
dignity of bifhop of fuch of the fees as are mentioned in

the ftatute, as he thought fit : and every fuch perfon fhould

be called bifhop fuffragan of the fame fee, and be confe-

crated accordingly. This act fpecifies the places for which
fuch fuffragans were to be nominated, and fixes the place

of their refpective refidencc. Their profits and jurifdiction

were to be limited by the commiffion of the archbifhop or

bifhop to whom they were fuffragans, and the time of the/

exercife of their office was alfo limited by the fame com-

3 M 3 miffion 5
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million : and they were forbid to exerciU- it otherwife than

fuch commiffion dire&ed, on pain of a praemunire. Suffra-

gans have now been difcontinued for many years.

Du-Cange obferves, that the title fuffragan has alfo been

given to fuch priefts as are fubjedl to the vifitation of the

archdeacon ; and fujfragans of thepope, to the bilhops of fuch

dioeefes as are immediately iubject to the pope.

SUFFRAGE, Supfragium, a voice or vote given in

an aifembly where fomething is deliberated on, or where a

perfon is elected to an office or benefice.

The word is formed from the Latin, fuffraginm, which

anciently fignified money, as appears in the eighth novel of

Judinian ; utjudicesfincfitjfragiofianl: and the fixth novel,

qui emerit pnefulatiim per fuffraginm, epifcopalu & online cccle-

Jiajlico excidat.

Suffrages are fometimes given by word of mouth ; and

fometimes in writing, as at elections liable to a fcrutiny.

The prefident or chairman of the affembly ufually collects

the fufTrages.

Suffrages of the Saints, in the Romi/h Church, denote

the prayers and interceffions which the faints are fuppofed

to make to God in behalf of the faithful.

Suffrage, in Geography, a name formerly given to a

townfhip of Otfego county, in New York, on the N. fide of

the Sufquehaunah, taken from Unadilla, and incorporated

in 1796 ; but its name has been fince changed.

SUFFREIN'S Bay, a bay on the E. coail of Chinefe

Tartary, fo called by Peroufe. N. lat. 47 51'. E. long.

1 39° 45'-

SUFFRUTICOUS Plants, in Gardening, a term ap-

plied to thofe forts of ligneous or fomewhat woody vege-

tables, that are of a nature, in fome degree, between that

of the flirubby and the herbaceous, as exemplified in thyme,

fage, hyfTop, winter-favory, and many other fuch plants.

The term properly fignifies under-fhrubby, and is confe-

quently applied to plants of that kind.

SUFFUMIGATION, Suffumigatio, formed from

fub, under, and fumus, fmoke, in Medicine, a term applied

to all remedies that are received into the body in form of

fumes, /'. e. of fmoke, vapour, or perfume.

SufTumigations are compofed of different matters, accord-

ing to the nature of the difeafe. Their intentions are to

foften fharp ferous humours, to provoke or check the couife

of the menfes, to raife a falivation in venereal evils, &c.

See Fumigation and Fumigator.
SUFFUSIO, the name given by Celfus to a cataraft,

or opacity of the cryltalline lens.

SUFFUSION, Suffusio, an overflowing of fome
humour, fhewing itfelf in the ikin ;

particularly that of the

blood, or bile.

That rednefs ordinarily arifing from fhame, is only a

fuffufion of blood appearing in the cheeks. See Blushing.
The jaundice is a fuffufion of bile over the whole body.

See Jaundice.
SUFI, the Eaftern name for a feci; of poets, correfpond-

ing nearly to the Mydics of the Weit. See Sophis, and
Mystical Poetry.

SUGAHILA, in Geography, a town of Africa, in the

county of Sugulmefla ; 6 miles S.S.E. of Sugulmeffa.

SUGAR, Saccharum, a very fweet, agreeable faline

juice, expreifed from a kind of canes, or reeds, growing in

great plenty in the Ead and Weft Indies. (See Sugar-
Cane.) Pure fugar is perfectly tranfparent and colourlefs,

when cryftalhzed ; but when granular, of a pure glofs of
white, foluble in water and alcohol, without fmell, and with
a fimply fwt-et tafte, having no other flavour.

It is a queftion not yet decided among botaaifls, &c.

whether the ancients were acquainted with this cane, and
whether they knew how to exprefa the juice from the
fame ? What we can gather from the arguments advanced
on either fide is, that if they knew the cane, and ji

they did not know the art of condenfing, hardenii '. nd
whitening it; and of confequence, they knew nothini jf
our fugar.

Some ancient authors, indeed, feem to mention fugar
under the name of Indian fall ; but they add, that it oozed
out of the cane itfelf, and there hardened like a gum ;

and was even friable between the teeth, like our common
fait ; whereas fugar is exprefTed by a machine on purpofe,
and coagulated by the fire.

Theirs, Salmafius (Pliniante Exercit. torn i. p.716. G.)
tells us, was cooling and loofenmg ; whereas ours, the fame
author aflerts, is hot, and excites third. Hence fome have
imagined, that the ancient and modem fugar plants were
different : but Matthiolus on Diofcorides, c. 75. makes no
doubt they were the fame ; and others are even of opinion,

that ours has a laxative virtue, as well as that of the ancients,

and that it purges pituita.

The generality of authors, however, agree, that the an-

cient fugar was much better than the modern ; as confiding

of only the fined and matured parts, which made fhem-
felves a paffage, and were condenfed in the air. The inter-

preters of Avicenna and Serapion call fugar, fpodium ; the

Perfians, tabaxir ; and the Indians, mambu. Salmafius

(Com. de Sacchar. apud Plin. Exercit. vol. ii. p. 257.
A.D. 16S9) affures us that the Arabs have ufed the art

of making fugar, fuch as we now have it, above nine hun-
dred years.

Others produce the following verfes of P. Terentius

Varro Atacinus, to prove that it was known before Jefus

Chrift :

" Indica non magna nimis arbore crefcit arundo :

Illius e lentis premitur radicibus humor,
Dulcia cui nequeant fucco contendere mella."

Dr. William Douglas, in his Summary, &c. of the fird

planting of our American fettlements, printed at Bofton
in 1 75 1, and reprinted at London in 1755, affirms, that

fugar was not known among the ancient Greeks and
Romans, who ufed only honey for fweetening. Paulus
iEgineta, he fays, a noted compiler of medical hilfory,

and one of the lad Greek writers on that fubjeft, about
anno 1625, is the fird who exprefsly mentions fugar : it

was at firll called mel arundinaceum, i. e. reed or cane honey.

He adds that it came originally from China, by way of

the Ead Indies and Arabia, into Europe, and was formerly

ufed only in iyrups, conferves, and fuch Arabian medicinal

compofitions.

Lucan, enumerating the eaftern auxiliaries of Pompey,
defcribes a people who ufed the cane-juice as a common
drink.

" Qui bibunt tenera dulces ab arundine fuccos."

Another queftion among the naturalifts is, whether the

fugar-canes be originally of the Weft Indies, or whether

they have been translated rather from the Eaft ?

The learned of thefe lad ages have been much divided

on the point ; but F. Labat, a Dominican miffionary,

in a difiertation publilhed in 1722, aderts, that the fugar-

cane is as natural to America as India ; and that the Spa-
niards and Portuguefe firlt learned from the Orientals the

art of exprefling its juice, boiling it, and reducing it into

fugar.

Thofe who adopt this opinion afl'ert, that the fugar-cane

was
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was found growing fpontancoufly in many parts of the new
hcmifplu :il explored by the Spanifh \nvzi

In iupp rt of thia opinion, 1, ab.it quotes, among other

authorities, that of Thomas Gage, an Englifhman, who
went to New Spain in l<>25, and who enumerates fugar-canes

among the fruits <ind provifions with which the Charaibes

of Guadaloupc lupplied the crew of his fhip. Labat

further adds, that, befides the evidence of Francis Ximcnes,

who, in a treatife on American plants, printed at Mexico,

aiferts that the fugar-cane grows without cultivation, and

to an extraord: , mi the banks of the river Plata, we
are allured bv Joan de Lerv, a Proteftant minilUr, who was

chaplain, in 1556, to the Dutch garrifon in the fort of

Coligny, on the river Janeiro, that he himfelf found fugar-

cauci in great abundance in many places on the banks of

that river, and in fituations never vilited by the Portugnefe.

Father Hennepen, and other voyagers, bear teftimony, in

like manner, to the growth of the cane near the mouth of

the Miffifippi ; and Jean de Laet to its fpontancous pro-

duction in the ifland of St. Vincent. Hence it is c( n-

cluded, that it is not for the plant itfclf, but for the fecret

of making fugar from it, that the Welt Indians are in-

debted to the Spaniards and Portuguefe ; and thefe to the

nations of the Eaft. Thus Labat reafons, and Lafitau is

of opinion that his reafoning is incontrovertible ; and it is

alfo greatlv confirmed by recent difcoveries ; the fugar-

car.e having been found in many of the iflands of tiie Pacific

ocem, by our Ute illuftrious navigator captain Cook. In

thefe accounts, fays Mr. B. Edwards, there is no contradic-

tion. The fugar-cane might have grown fpontancoufly in

many parts of the new world ; and Columbus, unapprised

of the circumstance, might likewife have carried fome of the

plants to Hifpaniola ; and this mod probably was the I

However this be, the indu'lry with which the Spanifh

fettlers applied to its cultivation, affords a wonderful con-

trail to the manners of the prefent inhabitants ; fince it

appears, by the teilimony of Oviedo, that no lefs than 30
ingenios, or fugar-mills, were eftablifhed on that ifland fo

early as the year 153 J.

Other writer, however, have maintained, that it was
not known in America till the Europeans tranfplanted it

thither. Its origin appears to have been from the inland

continent of Afia, very probably as far eaft as China,

where it fk ill greatly abounds. From that continent it was
firft tranfplanted to Cyprus, and thence (according to

various authors) into Sicily, where confiderablc quantities

of it were produced about the year 1 148, and whither,

as fome have aliened, it was brought from Ind'a by the

Saracens. Lafitau conjectures, that the plant itfelf was
unknown in Chriftendom, until the time of the Crufades.

Its cultivation, and the method of exprefling and purifying

the juice, as praciiled by the inhabitants of Acra and
Tripoli, are defcribed by Albertus Aquenfis, a monkifh
writer, who obferves, that the Chriilian foldiers ia the

Holy Land frequently derived refreshment and fupport, in

a fcarcity of provifions, by fucking the canes. It flounlhed

alfo in the Morea, and in the iflands of Rhodes and Malta,
and from thence wao tranfporud into Sicily, but the time

is not precifely afcertained. Lafitau recites a donation of

William, the fecond king of Sicily, to the monalkr-
St. Bennet, of a mill for grinding fugar-caues, with all its

rights, members, and appurtenances. This happened in

1 166. From Sicily it was tranfplanted by the Portuguefe
to Madeira about tlv: year 1420, and from Sicily, or the

fouthern coa'.ls of Africa, or, as Herrera, the American
hiltorian, obferves, from Granada, which derived it from
Valencia, whither it might have been tranfplanted by the

Arabian Moors, it was brought to the Canaries ; from the

Canary iflcs to Brafil ; where, indeed, lonu- iuppofc iugar

was originally and fpontaneoufly produced. Other;

of opinion, that the Portugue they dilcovered, or

at lead planted in Brafil, being in pc.ffeffion of the coall of

Angola in Africa, firlt tranfplanted the fugar-cane from
ola to Brafil. About the year 1506, fugar-canes

were brought from Brafil and the Canaries, and planted

in the ifland of Hifpaniola, where many fugar-mills were
gradually creeled. It appears, however, by the teltimony

of Peter Marty, in the third book of his firft Decad, written

during Columbus's fecond expedition, which began in 1493
and ended in 1495, that the fugar-cane was at that period

fufficientiy known in Hifpaniola. The faft leems to have

been, that Columbus himfelf carried it thither, among other

articles and productions which he conveyed from Old Spain,

and the Canary iflands, where it grew, in his fecond voyage.

In 1641, fugar-canes were tranfplanted from Brafil to Bar-

badoes, and thence to our other Weft India ifles : as from
Brafil they were alio carried to the Spanifh Well India ifles,

and alfo the Spanifh dominions in Mexico, Peru, and Chili

;

and laltly, to the French, Dutch, and Datiifh colonies.

The boiling and baking of fugars, fays Dr. Heylin in his

Cofmography, the firft edition of which was printed in

1624, as it is now ufed, is not above two hundred years

and the refining of it more new than that, firft found

out by a Venetian in the days of our forefathers, who got
one hundred thoufand crowns by the invention. Before

which art of boiling and refining it, our anceitors made
nfe of it rough as it came from the canes, but they mod
commonly ulcd honey inftead of it. The firft account we
have of fu gar-refiners in England is in the year 1659. An-
derfon'j Hilt, of Com. vol. i. p. 82. 246. 331. 334. vol. ii.

p. 72— 105.

SvGAR-Canc, in Botany. See SACCHARUM.
The root of this plant is jointed like thofe of the other

forts of canes and reeds, from which arife four, five, or more
(hoots, according to the age or ftrength of the root : thefe

grow from eight or ten to twenty feet high, according to

the richnefs of the ground ; but thofe of middling growth
are the bed.

The canes are alfo jointed, and the length as well a9 the

fize of the joints depend upon the weather and the foil; at

each joint are placed leaves, the lower part of which em-
braces the dalk or csne to the next joint above their infer-

tion, before they expand. The firit joint, which come*
out either at the third, fourth, or fifth month, according

to the feafon and foil, always keeps in its fird place near the

earth ; out of this comes the fecond, and out of the fecond

a third, &c. each week producing its joint, or very nearly,

and a correfponding leaf likewife drying and falling off

nearly every week.

A cane of thirty-two joints, which is fit to be cut, has

from five to twenty-eight of them which have lod their

leaves; the next five or fix dill have them, 111 a withered

date, and ready to fall off; and the remaining joints, fur-

rounded with green leaves, form the head, which is cut off

after the lad leaf is withered. In a cane, whofe length is

from feven to nine feet, and which grows in a new, or a

very moid and favourable foil, the number of ufeful joints

i; between forty and fifty, the firit above the ground gene-

rally appearing at the end of three month?, or, with frerji

mowers, a fortnight fooner ; and many canes in fuch a foil

are found rotten, or almoll dried up, at the end of thirteen

months : in a good foil, favourably expofed, well drained,

and worked for a number of years, canes not fhorter than

four feet and a half have thirty-eight or forty joints, the firft

joint



SUGAR.
joint appearing about the fourth or middle of the third

month, and many canes that have been cut in fuch a foil at

the end of fourteen or fifteen months being found rotted or

dried : in a dry, but good foil, not manured, but well

worked, and feconded by the feafon, the canes have been

from three to four feet long, and have had from thirty to

thirty-four joints ; the firit joint coming out at the end of

four or four months and a half ; and canes of this kind have

been found (landing at the end of fifteen months, but very

dry, and fometimes a little changed : in a foil which is ftill

drier, and more parched, canes which have been about two
feet high have had from twenty-four to twenty-eight joints,

the firft of which appears at the end of the fifth month, and

many of theie canes have been dried at the end of fifteen

months. From thefe and fimilar obfervations on the growth
of canes in various kinds of foil, it has been inferred, that

if there be any in which they can exift till the fifteenth or

fixteenth month, they never grow to any kind of purpofe

in any after the thirteenth, or even after the twelfth. A
deep foil and light land are moll fuitable to the iugar-cane

;

and the rainy feafon is the proper time for planting it : the

fooner they are planted after the rains begin to fall, the

more time th-.y have to get ftrength before the dry weather

fets in.

If the ground is proper for the fugar-canes, and they are

planted at a good dillance from each other, and the land is

carefully managed by changing the crops to other fpecies,

or allowing a fallow to reft and recover itfelf, the fame

plantation, fays Mr. Miller, may be continued above twenty

years without replanting, and produce good crops the whole

time : whereas in the common method, they are generally

replanted in fix or feven years, and in fome of the poor land

they are continued but two or three years. The canes are

propagated by cuttings or joints of proper length?, from

fifteen to twenty inches, in proportion to the nearnefs of the

joints ; which are generally taken from the tops of the

canes, jult below the leaves : but Mr. Miller fays, that if

they were chofen from the lower part, where they are lefs

fucculent and better ripened, they would not produce canes

fo luxuriant, but their juice would be lefs crude, and con-

tain a greater quantity of falts, which would be obtained

by lefs boiling than that of thofe commonly planted. How-
ever, Mr. Cazaud, a late writer, and a planter of fugar-

canes, obferves, that the upper part, commonly called the

head, is the bed part that can be ufed for propagating

them ; and he recommends to put the plant in the ground
as foon as it is cut. The di (lance which the canes are

ufually allowed in planting is from three to four feet, row
from row ; and the hills are about two feet afunder in the

rows, in each of which hills they plant from four to feven

or eight cuttings : inftead of which number, productive
often of blights, Mr. Miller is of opinion, that if one good
cutting were planted in each hill, or two at mod ; and if

both fucceeded, the weakeft were drawn out foon after they
had taken, blights would be prevented, and the quantity of
fugar would be full as great, and require little more than a

fourth part of the fuel to boil it. In the proper feafon for

planting, the ground (hould be marked out by a line, that

the rows of canes may be flraight and at equal diitances

;

and the whole (hould be divided into pieces of fixty or fe-

venty feet broad, leaving intervals between each of about
twenty feet, for the convenience of paffage, and for the ad-
miffion of the fun and air between the canes.

The common method of planting the canes now practifed,

is to make a trench with the hoe, which is performed by
the hand ; into this a negro drops, the number of cuttings

intended to be planted, which are planted by other negroes,

and the earth drawn about the hills with the hoe, all which
is performed by the hand : but if the right ufe of the
plough was introduced, the work would be both better and
cheaper performed. If, therefore, inllead of a trench
drawn by the hoe, a deep furrow is made with a plough,
and the cutting9 properly planted therein, the ground being
deeper (lirred, will be more favourable to the growth ot

the canes.

If the ground is afterward to be kept clear by the horfe-

hoe, the rows of canes (hould be five feet afunder, and the
hills be two feet and a half diftant ; and but one cane left in

each hill. After they have made fome (hoots, the fooner
the horfe-hoe is ufed, the more they will thrive, by keep-
ing the weeds under, and well (lirring the land.

When the canes are from feven to ten feet high, and of
proportionable fize, the (kin fmooth, dry, and brittle ; if

they are heavy, their pith grey or inclinable to brown,
the juice (weet and glutinous ; they are efteemed in per-

fection.

Mr. Cazaud obferves, that the withering and fall of a

leaf is the only and a fufficient criterion of the maturity o(

the joint to which it adhered ; and that the eight latt joint*

of two canes, which are cut the fame day, have exactly the

fame age and the fame degree of ripenefs, notwithftanding

one of the canes may be fifteen, and the other only ten

months old : to which purpofe he adds, that each joint of

the cane of a fuppofed growth of ten months, contained the

fame quantity of fugar as that of a cane of the fuppofed

growth of fifteen.

The time for cutting them is ufually after twelve or fif-

teen months growth, but this varies according to the foil

and the feafon. Thofe which are cut toward the end of the

dry feafon, before the rains begin to fall, produce better

fugar than thofe cut in the rainy feafons, when they are

more replete with watery juice, and require a greater ex-

pence of fuel to boil it.

In thofe plantations where the number of negroes is

fmall, fugar is made in almoll all feafons indifferently, and
confequently the canes are planted when the planter is belt

prepared for his work, rather than at the molt advantageous

time. The fyflem of cultivation among planters, who are

better fupplied in refpect of labourers, conlifts in planting a

fourth or a fifth of their land in October, November, and
December ; in digging very deep trenches, for the greater

nourifhment of the root ; in planting at great diitances, for

the benefit of a freer circulation of the air ; and in cutting

the canes in the four finell months, -viz. February, March,
April, and May, becaufe the fugar is then the fined, the

canes are cut with the lead trouble, and fupply (as is fup-

pofed) greater quantities cf it. Thofe who adopt this me-
thod, cut about three-fourths of their plantations, the

remaining being made up of young canes, to be cut the fol-

lowing year, and for new plants.

Mr. Cazaud, who has made many judicious obfervations

and experiments on the cultivation of the fugar-cane, has

adopted a new method. He employs the whole of the (ird

fix months of the year in the bufinefs of the crop, and in

May and June plants the canes which have been cut in

January. This of courfe induces a neceflity of cutting the

rattoons (or the canes proceeding from the old dumps) at

the end of the eleventh inftead of the end of the twelfth

month, and the planted canes, which (hould ftand fifteen

months, at the end of the year ; fo that the whole planta-

tion is cut every year ; and he only plants a fixth part of

his land every year. He has largely illuftrated the reafons

and advantages of this method ; the fundamental principle

of which is the neceflity of planting the canes in the only

4 feafoq
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feafon fitted to accelerate and prefcrve them : as in the

Windward iflands, the weather is commonly dry from the

15th of February to the 1 yth of May, and the rains are mo-
derate till Auguft, and copious the two or three following

months, and afterward-; decreafe till February : and, there-

fore, the progrcllion ot the ram keeps pace, as it were, with
that of the canes, when they are planted in May. With
regard to the maturity of the cane, as far as it is of confe-

quencc to the fugar, this, he fays, does not depend on the

age, but on the leafon. In February, March, and April,

all the canes, whatever be their age, are as ripe as the na-

ture of the foil ever allows them to be ; and accordingly he
never fails to make the greateft part of his fugar at this

feafon. He obferves, that the drynefs of the weather, (and
nut the age of the canes,) which increafes from January to

Aprd, is the canfe, that in January four hundred gallons

of juice commonly yield forty-eight gallons of fugar and
melalTes one with another ; in February, from fifty-fix to

fixty-four ; in March, from lixty-four to feventy-two ; in

April, fometimes eighty ; after which period the fugar fer-

ments, and even burns when the refiner is not very expert
at his bufinefs. The greateft relative maturity of his canes
he infers to be, when the juice of them was made up of four
parts water, and one part of fugar and melafl'cs : and in

canes perfectly ripe, the quantity of fugar, he fays, is equal
to that of the melafl'es. After a trial of this plan for five

years, he is convinced that there is a difference of above one-
fixth in its favour. Miller's Gard. Did. Phil. Tranf.
vol. lxix. part 1. art. xix. p. 207, &c.
The belt foil, according to Mr. Edwards, which he has

feen or heard of, for the production of fugar of the iineft

quality, and in the largelt proportion, is the afhy loam of
St. Chriftopher's. Next to that is the foil, which in Ja-
maica is called the brick-mould, containing a due mixture
of clay and fand. Plant-canes in this foil (which are thofe
of the firll growth) have been known, in very fine feafons,

to yield two tons and a half of fugar per acre. After this

may be reckoned the black mould of feveral varieties.

The bed is the deep black earth of Barbadoes, Antigua,
and fome other of the Windward iflands ; but there is a

fpecies of this mould in Jamaica, that is little if at all in-

ferior to it, which abounds with limc-ftone and flint, on a
fubftratum of foapy marie. We (hall not enumerate the

varieties of foil proper for this kind of culture ; but con-
tent ourfelves with mentioning a peculiar fort of land on the
north fide of Jamaica, chiefly in the parifli of Trelawney,
2s few foils produce finer fugars, or fuch as anfwer fo weil

in the pan, or which yield a greater return of refined fugar.

This land is of a red colour, varying by different fhades
;

but every where remarkable, when firft turned up, for a

gloffy or mining furface, and, if wetted, for ftaining the
fingers like paint. This foil fecms to confift of a native

earth, or pure loam, with a mixture of clay and fand. It

is eafily wrought, and at the fame time fo tenacious, that a

pond dug in this foil in a proper fituation, with no other
bottom than its own natural texture, holds water like the
fliffeit clay. The fyftem of hufbandry in fugar plantations,

which abound with this, chiefly depends on what are called

rattoon-canes.

In moft parts of the Weft Indies, it is ufual to hole and
plant a certain proportion of the cane-land (commonly one-
third), in annual fucceffion. The common yielding of this

land, on an average, is feven hogfheadi of 16 cwt. to ten
acres, which are cut annually. In the cultivation of other
Jands, efpecially in Jamaica, the plough has been introduced
of late years, and in fome few cafes to great advantage ; but
the ufe of the plough is not adapted to every foil or fitua-

tion. The only advantageous fyftem of ploughing in the

Weft Indies is to confine it to the fimple operation of holing,

which is much more eafily and expeditioufly performed by
the plough than by the hoe, and which affords, in the cafe

of Itifl and dry foils, great relief to the negroes. The
method of holing has been already defcribed. The proper

feafon, generally fpeaking, for planting, is in the interval

between Auguft and the beginning of November. By
having the advantage of the autumnal feafon, the young
canes become fufficiently luxuriant to fhade the ground be-

fore the dry weather fets in : thus the roots are kept cool,

and the earth moilt. By thefe means, they are ripe for the

mill in the beginning of the fecond year, fo as to enable the

overfeer or manager to finilh his crop by the latter end of

May. It has been juftly remarked, that there is not a

greater error in the fyftem of planting, than to make fugar,

or plant canes, in improper feafons of the year ; for by mal-

management of this kind, every fucceeding crop is put out

of regular order. However, neither prudence in the ma-
nagement, nor favourable foils, nor feafonable weather, will

exempt the planter at all times from misfortune 111 the cul-

ture of his fugar-cancs. They are fubjeft to a difeafe

called the " blaft," which confifts of many myriads of little

infects of the aphis genus, faid to be invifible to the un-

affifted eye, whofe proper food is the juice of the cane ; in

purfuit of which they wound the tender blades, and deftroy

the veffels. The circulation is thus impeded, and the growth
of the plant is checked, until it withers or dies in proportion

to the degree of the ravage. In fome of the Windward
iflands, the cane in dry weather is liable to be deltroyed by
a fpecies of grub, called the " borer." In Tobago they

have another deltruftive infect, called the " jumper-fly."

It is faid that the " blaft" never attacks thofe plantations,

where colonies have been introduced of the little animal,

called the carnivorous ant ; the " formica omnivora" of

Linnaeus, and the " Raffles" ant of Jamaica.

The manure generally ufed in fugar-planting is a compoft
formed of the coal and vegetable afhes, drawn from the fires

of the boiling and ltill-houfes ; feculencies difcharged from

the ftill-houfe, mixed with mbbifh of buildings, white

lime, &c. ; refufe, or field-trafh, ;'. e. the decayed leaves

and flems of the canes, fo called in contradiflin&ion to

cane-trafh ufed for fuel ; dung, obtained from the horfe and
mule llables, and from cattle-pens ; and good mould, col-

lected from gullies, or other vvafte places, and thrown into

the cattle-pens.

When the rattoons or canes are ripe, as they ordinarily

are in twelve or fifteen months, or, as Mr. Cazaud appre-

hends, in eleven or twelve months, they are cut, and carried

in bundles to the mills. The mills confift of three wooden
rollers, covered with fteel or iron plates ; and have their

motion either from the water, ttie wind, cattle, or even the

hands of flaves. Thefe rollers or cylinders are from 30 to

40 inches in length, and from 20 to 25 inches in diameter;

and the middle one, to which the moving power is applied,

turns the other two by means of cogs. Between thefe

rollers the canes, being previoufly cut, arc twice comprelied

;

tving pafled the firit and fecond rollers, they are turned

round the middle one by a circular piece of frame-work, or

fcrew, called in Jamaica the " dumb-returner," and forced

back through the fecond and third ; an operation which

fqueezes them completely dry, and fometimes even reduces

them to powder. ( For a farther account of fugar-miUs, fee

the fequel of this article.) The juice from the mill ordinarily

contains eight parts of pure water, one part of fugar, and one

part made of grofs oil and mucilaginous gum, with a por-

tion of elfectial oil. Some juice, however, has. been fo rich

aa
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as to make a hogfhead (i6cvvt.) of fugar from 1300 gallons;

and fome fo watery as to require more than double that

quantity. A pound of fugar from a gallon of raw liquor id

reckoned, in Jamaica, very good yield

Sugar, Preparation of. The juice or liquor runs from

the receiver to the boiling-houfe, along a wooden gutter

lined with lead. In the boiling-houfe it is received (ac-

cording to the modern improved fyftem, which almoll uni-

verfally prevails in Jamaica) into one of the copper pans

or cauldrons, called clarifiers. Of thefc, there are com-

monly three ; and their dimenfions are generally determined

by the power of fupplying them with liquor. There are

water-null;; that will grind, with great eafe, canes lufTi

for thirty hogfheads of fugar in a week. On pi I

thus happily provided, the means of quick boiling are indif-

penfably requifite, or the cane-liquor will unavoidably be-

come tainted before it can he expofed to the fire,

purelt cane-juice will not remain twenty minutes in the 1

ceiver without fermenting. As cane-juice is fo very lh

to fermentation, it is neceffary alio that the canes hVuild be

ground as foon as poffible after they are cut, and great ,

taken to keep and throw afide thofe which are tainted,

which may afterwards be ground for the ilill-houfe. Cla-

rifiers, therefore, are fometimes feen of one thoufand gallons

each. On eltates that make on a medium, during crop-

time, from fifteen to twenty hogfheads of fugar a week,

three clarifiers of three or four hundred gallons each are

fufficient. With pans of this fize, the liquor, when cla-

rified, may be drawn off at once ; and there is leifure to

cleanfe the veffels every time they are ufed. Each clarifier

is provided either with a fiphon or cock for drawing off

the liquor. It has a flat bottom, and is hung to a feparate

fire, each chimney having an iron Aider, which being (hut,

the fire goes out for want of air. Thcl'e circumitances are

indifpenfable, and the advantages of them will prefently be

fhewn. The clarifiers are commonly placed in the middle

or at one end of the boiling-houfe. If at one end, the boiler

called the " teache" is placed at the other, and feveral boilers

(generally three) are ranged between them. The teache

is ordinarily from 70 to 100 gallons, and the boilers be-

tween the clarifiers and teache diminifh in fize from the firlt

to the lalt. Where the clarifiers are in the middle, there is

ufually a fet of three boilers on each fide, which conftitute

in effeft a double boiling-houfe. On very large eltates, this

arrangement is found ufeful and neceffary. The objection

to fo great a number is the expence of fuel ; to obviate

which, in fome degree, the three boilers on each fide of the

clarifiers are commonly hung to one fire.

The flream then from the receiver having filled the cla-

rifier with frefh liquor, and the fire being lighted, the

" temper," which is commonly Briltol white-lime in pow-
der, is (lirred into it. One great intention of this is to

neutralize the fuperabundant acid, to get properly rid

of which, is the great difficulty in fugar-making. This

is generally effected by the alkali or lime; part of which,

at the lame time, becomes the bafis of the fugar. The
quantity neceffary for this purpofe mult, of courfe, vary

with the quality both of the lime and of the cane-liquor.

Some planters allow a pint of Briftol lime to every hundred

gallons of liquor ; but this proportion is, Mr. Edwards be-

lieves, generally found too large. The lime is perceptible

in the fugar, both to the fmell and taite, and precipitates

in the cpper pans a black infoluble calx, which fcorches

the bottom of the veffels, and is not detached without dif-

ficulty. Mr. Edwards is of opinion, therefore, that little

more than half the quantity mentioned above is a better

medium proportion ; and, in order that lefs of it may be
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litated to the bottom, an inconveniency attending the
ule of dry lime, Mr. ISoufie's method of diflblving it in
boilir.g water, previous to mixing it with the cane-juice,

1 to him to be highly judicious. In fome parts of
Jamaica, where the cane-liquor was exceedingly rich, Mr.
Bouiie raide very tood fugar without a particle of temper.
Too much temper is perceptible in the fugar, both to the
fmell and tafte : it might be added, and alfo to thefight. It

firft j
How, and, if in excef;, turn; it to

a dark red. Too much temper likewife prevents the me-
lafles from feparating from the fugar, when it is potted or
put into the hogfhead.

As the fire mcreafes in force, and the liquor grows hot,
a fcum is thrown up, which is formed of the mucilage or
gummy matter of the cane, with fome of the oil, and fuch
impurities ae the mucilage is capable of entangling. The
heat is now fuffered gradually to increafe, until it rifes to
within a few degrees of the heat of boiling water. The
liquor mult by no means be fuffered to boil : it is known to
be fufficiently heated, when the fcum begins to rife into

blifters, which break into white froth, and appear in general
in about forty minutes. The damper is then applied, and
the tire LXtinguilhed ; after which, the liquor is fuffered to
remain a full hour, if circumftances will permit, undilturbed.

During this interval, great part of the feculencies and im-
purities will attract each other, and rife in the fcum. The
liquor is now carefully drawn off, either by a fiphon, which
draws up a pure defecated flream through the fcum, or by
means of a cock at the bottom. In either cafe, the fcum
links down unbroken as the liquor flows, its tenacity pre-
venting any admixture. The liquor is received into a

gutter or channel, which conveys it to the evaporating
boiler, commonly called the " grand copper ;" and, if ori-

ginally produced from good and untainted canes, will now
appear almolt, if not perfectly, tranfparent. The merit of
introducing into Jamaica the clarifiers at prefent in ufe with
fiphons and dampers, was claimed by Mr. Samuel Sainthill;

and an exclufive patent, to fecure his claim, was granted to

him in 1778, by an aft of the aflembly.

The advantage of clarifying the liquor in this manner,
inflead of forcing an immediate ebullition, as praftifed for-

merly, is vifible to the moft inattentive obferver. The
labour which it faves in fcumming is wonderful. Neither
can fcumming properly cleanfe the fubjeft ; for when the

liquor boils violently, the whole body of it circulates with
fuch rapidity, as to carry down again the very impurities

that had come up to the furface, and which with a lefs vio-

lent heat would have (laid there.

In the grand or evaporating copper, which fhould be
large enough to receive the net contents of one of the cla-

rifiers, the liquor is fuffered to boil ; and as the fcum rifes,

it is continually taken off by large fcummers, until the

liquor grows finer and fomewhat thicker. This labour is

continued until, from the fcumming and evaporation, the

fubjeft is fufficiently reduced in quantity to be contained in

the next or fecond copper, into which it is then laded. The
liquor is now nearly of the colour of Madeira wine. In the

fecond copper the boiling and fcumming are continued ; and
if the fubjeft is not fo clean as is expetled, lime-water is

thrown into it. This addition is intended not merely to

give more temper, but alfo to dilute the liquor, which fome-
times thickens too fall to permit the feculencies to run to-

gether, and rife in the fcum. Liquor is faid to have a good
appearance in the fecond copper, when the froth in boiling

arifes in large bubbles, and is but little difcoloured. When,
from fuch leumming and evaporation, the liquor is again

fufficiently reduced to be contained in the third copper, it

is
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is laded into it, and fo on to the laft copper, which is called

the " teache," probably from the praftice of trying by the

touch. This arrangement fuppofes four boilers or coppers,

exclufivc of the three clarifiers.

In the teache the fubjeft is Hill farther evaporated, till it

is judged fufficiently boiled to be removed from the fire.

This operation is ufually called " ftriking," i. c. lading the

liquor, now exceedingly thick, into the cooler.

The cooler, of which there are commonly fix, is a fhallow

wooden veffel, about eleven inches deep, feven feet in length,

and from five to fix feet wide. A cooler of this fize holds

a hotrfhead of fugar. Here the fugar grains ; i. e. as it

cooU, it runs into a coarfe irregular mafs of imperfect femi-

formed cryftals, feparating itfelf from the melaffes. From
the cooler it is carried to the curing-houfe, where the me-
laffes drain from it. It may be proper in this place to ob-
ferve, that, in order to obtain a large-grained fugar, it muft

be fuffered to cool flowly and gradually. If the coolers are

too (hallow, the grain is injured in a furprifing manner.

Any perfon may be convinced of this, by pouring fome of

the hot fyrup, when fit for ftriking, into a pewter plate : he
will immediately find it will have a very fmall grain.

But, before we follow it into the curing-houfe, it may be
proper to notice the rule for judging when the fubjeft is fuf-

ficiently evaporated for " linking," or become fit for being
laded from the teache to the cooler. Many of the negro
boilers guefi folely by the eye, (which by long habit they

do with great accuracy,) judging by the appearance of the

grain on the back of the ladle ; but the practice mod in ufe

ii to judge by what is called " the touch ;" i. e. taking up
wiih the thumb a fmall portion of the hot liquor from the
ladle ; and, as the heat diminifhes, drawing with the fore-

finger the liquid into a thread. This thread will fuddenly
break, and Shrink from the thumb to the fufpended finger,

in different lengths, according as the liquor is more or lefs

boiled. The proper boiling height for ftrong mufcovado
fugar is generally determined by a thread of a quarter of an
inch long. It is evident, that certainty in this experiment
can be attained only by long habit ; and that no verbal pre-

cepts will furnifh any degree of (kill in a matter depending
wholly on conilant practice.

A method more certain and fcientific was recommended
fome years ago, by John Proculus Baker, efq., barrifter at

law, in the ifland of Jamaica, in a treatife publifhed by him
in 1775, entitled " An Effay on the Art of making Muf-
covado Sugar." It is as follows : " Provide a fmall thin

pane of clear crown glafs, fet in a frame, which I would
call a • tryer ;' on this drop two or three drops of the
fubjeft, one on the other, and carry your tryer out of the
boiling-houfe into the air. Obferve your fubjeft, and more
particularly whether it grains freely, and whether a fmall

edge of melafTes feparates at the bottom. I am well Satis-

fied that a little experience will enable you to judge what
appearance the whole (kip will put on, when cold, by thi*

fpecimen, which is alfo cold. This method is ufed by
chemifts, to try evaporated folutions of all other falts ; it

may feem, therefore, fomewhat ftrange, it has not been long
adopted in the boiling-houfe."

The prefent improved fyftem of clarifying the cane-
liquor, by means of vefl'els hung to feparate fires, and pro-
vided with dampers to prevent ebullition, was firft fuggetted,
fays Mr. Edwards, to Mr. Sainthill, (who three years
afterwards claimed the merit of the invention,) by the trea-

tife in queftion.

The curing-houfe is a large airy building, provided with
a capacious melaffes cittern, the fides of which are doped
and lined with terras, or boards. Over this cittern there is
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a frame of mafTy joift-work, without boarding. On the

joitts of this frame, empty hogfhrad.', without headings,

are ranged. In the bottoms of thefe hogfheads eight or top

holes are bored, through each of which the ftalk of a plan-

tain leaf is thruft, fix or eight inches below the joitts, and

long enough to ttand upright above the top of the hog-

fhcad. Into thefc hogfheads the mafs from the cooler is

put, which is called " potting ;" and the melafles drain

through the fpongy llalk, and drop into the cittern, from
whence it is occasionally taken for dittillation. The fugar,

in about three weeks, grows tolerably dry and fair. It is

then faid to be cured, and the procefs is finilhed. The
curing-houfe fhould be clofe and warm, as warmth contri-

butes to free the fugar from the melafles.

Sugar, thus obtained, is called " mufcovado," and is the

raw material from which the Britifh fugar-bakers chiefly

make their loaf, or refined lump. There is another fort,

which was formerly mucli approvsd in Great Britain for

domeftic purpofes, and was generally known by the name
of Lifbon fugar. It is fair, but of a foft texture, and in

the Weft Indies is called " clayed fugar." The procefs is

condufted as follows : A quantity of fugar from the cooler

is put into conical pots or pans, called by the French
" formes," with the points downwards, having a hole about
half an inch in diameter at the bottom, for the melafles to

drain through, but which at firft is clofed with a plug.

When the fugar in thefe pots is cool, and become a fixed

body, which is difcoverable by the middle of the top falling

in, (generally about twelve hours from the firft potting of

the hot fugar,) the plug is taken out, and the pot placed

over a large jar, intended to receive the fyrup or melafles

that drain from it. In this ttate it is left as long as the

melafles continue to drop, which it will do from twelve to

twenty-four hours, when a ttratum of clay is fpread on the

fugar, and moittened with water, which oozing imperceptibly

through the pores of the clay, unites intimately with, and

dilutes the melafles ; confequently more of it comes away than

from fugar cured in the hogfhead, and the fugar, of courfe,

becomes fo much the whiter and purer. The pots remain

for twenty days in this Situation, after which the fugar is

taken out, dried in the fun for fome hours, and then taken

to a large ftore-room, where it is kept in a pretty ftrong

heat for three weeks. The procefs, according to Sloane,

was firft difcovered in Brafil, by accident. " A hen,"

fays he, " having her feet dirty, going over a pot of fugar,

it was found under her tread to be whiter than elfewhere."

The reafon afllgned why this procefs is not univerfally

adopted in the Britifh fugar iflands is this, that the water,

which dilutes and carries away the melafles, diffolves and

carries with it fo much of the fugar, that the difference

in quality does not pay for the difference in quantity. The
French planters probably think otherwife, upwards of four

hundred of the plantations of St. Domingo having the ne-

ceffary apparatus for claying, and aftually carrying on the

fyftSm. The lofs in weight by claying is about one-third

:

thus, a pot of 60 pounds is reduced to 40 pounds ; but if

the melaffes which are drawn off in this praftice be reboiled,

they will give nearly tppcr cent, of fugar ; fo that the real lofs

is little more than one-fixth : but the diftillcry, in that cafe,

will fuffer for want of the melaffes ; and, on the whole,

Mr. Edwards believes that the ufage of the Englifh planters

in (hipping mufcovado fugar, and diftilling the melaffes, is

more generally profitable than the fyftem of claying.

The Cochinchinefe prepare a very excellent moitt fugar,

remarkably cheap, by a very Simple procefs, Similar to that

of claying. The grained fugar, after the grofs fyrup has

drained from it, and it has become considerably folid, is

3 N placed
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placed in layers about an inch thick, under layers of the

Tame dimenfions of the herbaceous trunk of the plantain tree ;

the watery juices, exuding from which, aft like claying,

and leave the fugar very white and porous, like a honey-

comb. This is pure enough to dilfolve in water, without

any fediment.

F. Labat mentions feveral different kinds of fugars, pre-

pared in the Caribbees, uis. Crude fugar-, or mufcovado

;

flrained, or brawn fugar ; earthed, or whitefugar in powder ;

refinedfugar, either in powder or loaves ; royalfugar ; can-

diedfugar ; fugar ofjne fyrup ; fugar of coarfe fyrup ; fugar

of thef urn.

Sugar, Crude, or Mufcovado, is that firft drawn from the

juice of the cane ; of which all the reft arc compoicd. The
method of making it is that already defcribed as for fugar

in the general.

Sugar, Strained, or Brown, though fomewhat whiter and

harder, does not differ much from the crude fugar ; though

it is held a medium between this lalt and the earthed fugar ;

which is the white powder fugar.

The preparation of this is the fame as that of the mufco-

vado, with this d.ffercnce, that, to whiten it, they drain the

liquor through blankets, as it comes out of the firft cop-

per. The invention of {trained fugar is owing to the Englifh,

who are more careful than their neighbours in the prepar-

ation of it ; for they not only drain it, but, when boiled,

put it into fquare wooden form;, or moulds, of a pyramidal

figure ; and when it has purified itfelf well, they cut it in

pieces, dry it in doves, and barrel it up. See Refining of

Sugar, infra.

Sugar, Earthed, is that which is whitened by means of

earth laid on the top of the forms it is put in to purge itfelf.

See Refining o/"Sugar.

Sugar of the Scum. This is all made of the fcum of the

two lalt coppers ; thofe of the former being refeived for the

making of rum.

The fcum deftined to make fugar is kept in a veflel for

that puipofe, and is boiled every morning in a copper fet

apart for that ufe. With the fcum, is put into the copper

a fourth part of water, to retard the boiling, and give time

for it'- purging ; when it begins to boil, the ufual ley is put

in, and it is carefully fcummed : when almolt enough boiled,

lime and alum-water are thrown in ; and when it is ready

to be taken out, they fprinkle it with a little powdered

alum.

Sugar of Syrup, or Treacle. There are three kinds of

fyrups that run from fugar. The firft, from the barrels of

raw fugar, which is the coarfeft of all ; the fecond, from

the forms, or moulds, after they are perforated, and before

they receive their earth ; the third, that coming from the

forms after they have had their earth ; which lalt is the

belt.

The coarfe fyrups mould only be ufed for rum, but fugar

being grown dear, endeavours have been ufed to make fome
of them, and that with tolerable fuccefs. They are firft

clarified with lime-water : and, when boiled, are put up in

barrels, with a fugar-cane in the middle, to make them purify

themfelves. After twenty days, a quantity of coarfe earth

is thrown in, to make them calt the remainder of their fyrup,

and fit them to be returned into a crude fugar. The Dutch
and German refiners firft taught the iflanders how to turn

their treacle into fugar.

The fecond fyrup is wrought fomewhat differently : after

the copper it is to be boiled in is half full, eight or ten

quans of lime-water are caft in ; it is then boiled with a
brifk fire, a:.d carefully fcummed ; fome add a ley, and others

soue. F. Labat takes the former method to be the better,

though it requires more trouble and attention. This fugar
may be earthed alone, or at lca'l with the heads of loaves,

the dried tops, and fuch other kinds of fugars as may not
be mixed with the true earthed fugar, nor yet with the crude
fugar.

For the third fyrup, after boiling and fcumming it as the
former, they put it inltantly into coolers, the bottoms of
which arc covered half an inch thick with white fugar, very

dry and well pounded ; and the whole is well ftirred to in-

corporate the two together. This done, they drew the

furface over with the fame pounded fugar, to the thicknef;

of one-fifth of an inch, this afiifting the fugar in forming its

grain. When fettled, and the crult gatnered at the top, a
hole is made in the crult five or fix inches in diameter.

By this aperture they fill the cooler with a new fyrup,

poured gently in, which infenfibly raifes up the former crult.

When all the fyrups are boiled, and the cooler is full, they

break all the crufts ; and, after mixing them well, put them
up in forms or moulds.

The reft is performed in the fame manner as for the

earthed fugar, from which it only differs in that it falls fhort

of its glofs and brightnefs ; being, in reality, fometimes

whiter and finer, though of a flatter and duller white. For
the ufe and management of the fyrup of fugar, fee Refining

of Sugar.
Sugar, Refined. Crude fugar, drained fugar, and the

heads or tops of loaves that have not whitened well, are the

balls, or ground, of this fugar. See Refining of Sugar.
Sugar, Royal. The bafis of this fort ought to be the

pured refined fugar to be found. This they melt with a

weak lime-water ; and, fometimes, to make it the whiter, ar.d

prevent the lime from reddening it, they ufe alum-water.

This they clarify three times, and pafs as often through a

clofe cloth, ufing the very bed earth. When prepared with

thefe precautions it is whiter than fnow, and fo tranfparent,

that we fee a finger touching it, even through the thickeft

part of the loaf.

The curious in the whole art of fugar-making, or the

reducing vegetable juices to what we call fugar, by expref-

lion, decoftion, clarification, graining, claying, and cryftal-

lization, will find farther accounts and directions, in the

fevei al procefles of this art, in Pifo's Hid. Ind. ; in Angelus

Sala's Saccharologia ; in Dr. Slai e's Treatife on Sugars ;

in Sir Hans Sloane's Hiltory of Jamaica ; Baker's Eflay,

above cited ; and Edwards's Hiltory of the Wed Indies,

vol. ii. There are alfo feveral valuable papers on thefc fub-

jefts in the Philofophical Tranfaftions.

Sugar, Refining of, is the ait of purifying fugar, and of

giving it a fuperior degree of whitenefs and folidity. The
excellence of mufcovado fugars, or fuch as have not been

refined by the planter, but are fent home in the mod crude

date, confifts in their whitenefs, drynefs or freenefs, clean-

r.efs and fharpnefs, or drength. The judicious refiner de-

cides upon thefe leveral qualities by the eye, the touch, and

the tailc.

The firft operation in the procefs of refining is that of

clearing the pans ; previoufly to which they are charged, by
throwing about fix quarts of frefh bullock's blood (called

fpice) into each pan, and tilling it with lime-water to about

half the height from the bottom to the part in which the

brace is fixed ; and when thefe are well llirred together, the

pan is filled to the brim with raw fugar. This mafs, with a

moderate fire, will in about two hours be brought to

the verge of boiling he.it ; but it fhould not be allowed

aftually to boil ; and in this time the earthy particles of the

fugar, and other adventitious impurities, will be feparated

front it by the effeft of the heat, and the clcanfing quality

of
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of the fpice, and thrown up to the furface. About two
quarts of (pice are added to each pan, within the firlt hour

after the fires are lighted. The fcum thus produced, which

is ufuallv from four to ten inches thick, is lit to be taki-n

ofr, when the furfacc appear* black and dry, and not greafy ;

and it is gently removed with a broad fkimmer into a port-

able tub, and conveyed into the fcum-ciitern. Having done

this, the panman tlirs together a ladleful of fpice (e. gr.

about a quart), and a quantity of lime-water (e. gr. one or

two gallons, as the cafe may require) ; and pours this mix-

ture into each pan. When the fugar is again brought to a

fcaldmg heat, it throws up a fecond fcum, not fo foul as the

firft, which is removed as before. He then adds a frefh

quantity of fpice, but lefs ;han the former, and repeats this

operation, till the fugar cafts up a clean milky froth, which
indicates that the impurity is wholly extracted. The liquor

is alio fometimes examined with a bright filver or metal

fpoon, that any remaining foulnefs may be difcovered. In

the making of double loaves, powder loaves, or very fine

fingle loaves, it is ufual to heighten the natural colour of

the fugar by the addition of a little blue. For this pur-

pole, when the pans are almolt clear, the quantity of about
i\\ pennyweights trov of the finelt indigo, finely powdered
and filtered through a piece of woollen or blanketing in a

bafon of fre(h water, and well Uirred together in a bafon, is

thrown into each pan. The ftierar being once raifed in the

pan after this infulion, the gruffer particles of the colour

are taken off in the lall fcum, and the remainder is incor-

porated with the fugar in the pan.

The panman having brought the fugar to the cleaned
ftate, prepares to flip it off, or to fhift it from one vefl'el to

another : this is done by means of a wooden gutter laid

along the parts, and opening into the clarifying ciltern.

Over this ciltern, upon large iron bars, is fixed an oblong
baflcet, about fixteen inches deep, in which a large thick

blanket is fattened ; and through this blanket and bafket the

fugar liquid paffes out of the gutter ; and to the mafs a
quantity of fyrup is ufually added. Having meafured the

quantity of liquid in the ciltern with a rod graduated by
inches, the panman pumps back into the pans either the

fixth or ninth part of the whole, as he is direfted by the

fupervifor or boiler ; and the pans are all fupplied together by
means of a trough. When this is done, the fire is ftirrcd up
to a confiderable degree of fiercenels ; and then commences a
new operation, viz. evaporation. In this part of the procefs

(the day's work being divided into three fillings), the panman
pumps into the pan one-ninth part of the quantity in the

ciltern, which in a few feconds begins to boil, and mult be
continued in a boiling ftate, but not with too inter.fe a fire ;

and to prevent the fugar from boiling up to the furface of
the pan, or from boiling over, he cafts a fmall quantity (viz,

a piece as large as a nutmeg or walnut, as the cafe may re-

quire) of butter or greafe into the boiling liquor. Hero i: i;

to be obferved, that fugar fliould boil low in the pan, and yet
not too flat, like water; for by riling hollow from the bottom,
the neceffary evaporation is retarded, and the fugar is ex-
pofed to the aftion of the fire for a longer time than it ought
to be. In a fpace of time from twelve to thirty minutes,
the evaporation will have produced its effeft, and the fugar
acquire the requifite degree of vifcoufnefs. The ftate will

be indicated by varioua circumltances ; as by the bubbles
drarging heavily over the furface of the boiling mafs, and
by the clammy liquid falling in ropes from the proof-ftick ;

but principally by that teft which is called the proof. For
this purpofe the boiler draws the (tick out oi the boiling

liquid with bis right hand, and placing his left thumb upon

the fugar, draws it acrofs the ftick, carrying away upon the

end of his thumb as much of the fugar as will hang upon it

;

he then, by means of a candle placed in a black box, called

the proof-box, and by repeated trials (drawing the fugar to

a thread between his thumb and fore-finger) determines

when the evaporation is complete ; and when this is decided,

the fire is fmothered, and nearly quenched. The hot fugar-

liquor is then removed by means of bafons out of the pans

into coolers, two or three gallons being left in each pan to

prevent the bottom from being fcorched ; and the pans are

again fupplied with a quantity of liquor for the next eva-

poration. The liquor in the coolers is gently ftirred to

prevent a crult from forming on its furface. When the

fecond quantity is brought to proof, and fkipped off into

the coolers, the pans are fupplied with a fimilar quantity

;

and while this is boiling, that part of the procefs of refining,

called granulation, is purfued. For this purpofe the fugar

is dilturbed in the coolers by an inftrument called an oar,

and refembling the oar of a boat : the violent motion thus

continued for fcveral minutes, ferves to deftroy the vifcouf-

nefs of the fugar, and to complete the granulation. Upon
this operation much of the beauty and fuccefs of the manu-
facture depend ; for if the fugars are not itirred enough,

the grain of the refined fugar will be large and loofe, and it»

colour not fufficiently white ; but if it be ftirred too much,
the grains will be broken, the fugar will be dilunited in its

parts, and though clofe and fmooth, without luftre ; and it

will lofe confiderably of its due weight. When the third

flopping is boiled, and the coolers fufficiently ftirred, the

contents of the pans are removed to the coolers, as before ;

and thus the firlt (tage of boiling for the day is completed.

The courfe of the other two fillings is precifely the fame.

The next operation in refining is conducted in that part

of the ground-floor of a fugar-houfe, which is denominated

thefill-houfe, becaufe all the upper floors of the houfe are to

be filled from this ; and this operation confilts in filling the

moulds with the three fkippings contained in the coolers.

The moulds, in the form of inverted cones, previoufly pre.

pared by foaking and warning them, and (lopping their

apertures with wet linen rags, are placed fide by fide, and

in'rows two or three deep : their number is to fuffice for the

quantity of liquor in the coolers, which is eftimated by the

number of bafons which were fkipped off from the pans ;

and they are propped up by other moulds (commonly (uch

as are broken) placed with the broad end downwards, in

front of the outward rank, by way of abutment : thefe are

called flayers. The fugar, being previoufly Itirred in the

coolers, in order thoroughly to mix each flopping, is ladled

out of the coolers in fucceffion, and not all at once, (unlefs

the fillings are fmall, in loaves, and always in lumps,) into

bafons conveniently fituated ; and thefe are carried into the

fill-houfe, where as much of the fugar is poured into each

mould as will fill about one-third of its capacity ; the fame

quantity is again poured into each ; and at the third time

they are filled to the brim.

The moulds being filled, the next operation, which is that

of ftirring the fugar in them, is cauled hauling, and is de-

figned to prevent an adhefion to the mould, and to lay the

grain of the mafs even and regular through all its parts. In

this bufinefs each man takes a tool, made of waiufcot, and
called a knife, and in fize proportioned to that of the mould
to be ftirred ; with this tool, keeping his hand over the centre

of the mould, he fcrapes the fugar from its fides by fuccef-

five ftrokes downwards, carried all round ; and when two
revolutions are performed, the fugar is allowed to relt fome

minutes, until it has acquired fome firmnefs. The mouldy

^ N a being
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being ftirred ronnd three or four times, according to the

direction of the boiler, are no more difturbed till they are

pulled up.

The procefs already defcribed relates to fugar once refined,

called fingle loaves : double loaves are ufually cleared with

the whites of eggs inftead of fpice, (two hundred of which

are neceffary to each pan,) and with frefh water inftead of

lime-water. With refpeft to the proof, one rule only can

be laid down ; viz. the fugar mud be boiled higher as the

moulds which contain it are increafed in fize.

The order of refining is uniformly this : to begin the

firlt day with the finelt fugar intended to be wrought, and

to proceed daily with fugar of a lower quality, and of

courfe to begin with fmall loaf-moulds, and to ufe larger

moulds progreflively ; fo that the brownifh fugar will be put

into large lump-moulds ; for this fugar works beft in large

mafles, and it is likewife more in demand in England than

the finer kind. The ufe of this diftribution of a refining is

to enable the boiler to make a more advantageous difpofition

of his fyrups and fcums. The order of the firlt twelve

days is ufually as follows : firlt day, double loaves ; fecond

and third days, powder loaves ; fourth, fifth, and fixth,

fingle loaves ; feventh, Pruflian lumps ; eighth, Canary,

or pattern lumps ; ninth, tenth, eleventh, and twelfth days,

large lumps. To thefe twelve days are added four or five

more, in a part of the procefs called bajtard-boiling ; and
thefe fixteen or feventeen days conftitute a complete feries,

denominated a complement, or refining.

From this digrefiion let us now return to the fill-houfe ;

where the fecond and third fillings having been boiled off,

and paffed from the coolers into the moulds, in the manner
already defcribed, the panman proceeds to make over the

fcum which was taken off the pans in the morning, in order

to extract the remaining fugar from it ; the method of doing

this will be hereafter explained. When it is finifhed, the

pans are loaded for the work of the following day. In the

evening, when the new-made goods are cool, and fit for re-

moval without damage, they are pulled up into that floor

of the houfe which is belt fuited for receiving them, and

where a proper number of well-forted pots are placed in

ranks for this purpofe. The up-ltairs man plucks out from

the point of every one the (topper or rag ; and pricks them
in the point with an awl, the fize of which is proportioned

to the mould ; and they are then fet upon the pots.

The contents of the moulds, cleared by the preceding

operations of their earthy particles and water, confitt of the

vegetable fait, and an oily matter, now called fyrup, but

which, after the final extraction of the falts, will be called

mtlaffes. For the feparation of thefe there is required a

feries of operations, which may be diltinguilhed by the name
cf Ji/tering, or draining. In twenty-four hours after the

loaves have been placed upon the pots, the quantity of

fyrup which will have exuded from the aperture of each,

will fill more than half of the pot on which it Hands.

When the it ate of the loaves has been examined, by drawing
one or two loaves of each filling out of their moulds, if the

fyrups are not in a digeiting Itate, they are left unclayed

for two or three days longer, and the warmth of the room
in which they (land is iomewhat increafed ; but if they ma-
nifeft a pri per appearance, they are prepared for receiving

the firlt clay, which is laid on either the next or the third

day. The green new-made loaves are judged to bear a

healthy and proirifing appearance, when the fyrups have
quitted the broad part of the loaf, and are evenly drawn to-

gether ; and when the whole furface has a compact and
fmooth, appearance, they are fit to receive clay. When the

fyrup hath fcarcely defcended from the top or face of the

cone ; when the head, i. e. the narrow and moilt end, is not

evenly drawn off to a line ; it is concluded that the lugar is

over-boiltd, or of an ill quality ; the fyrups are not in a

Itate of digellion ; and time is given, and heat added, to>

make them fit to receive the clay. On the other hand, it

the moifture is Ihrunk and lettled, and of a pale colour juffc

round the apex of the cone, there is reafon to apprehend

that the fugar is under-boiled, or too free ; in which cafe

the furface or coat will appear loofe, and want that fmooth-

nefs which the well-boiled loaves exhibit. When this is the

cafe, they mutt be lightly clayed, and care mutt be taken

that the clay be not too thin or wet. Before the clay is

laid on, the thin crult, which had been formed round the

edge of the mould by the motion of the hauling knife, is

fcraped from each loaf into the receiving box, and by
prefiing the face of the loaf with that part of the hand

which is nearelt the wrilt, a fmall concavity is made for re-

ceiving the firlt clay, as well as a proper folidity to the bed
on which it is intended to reit.

The firlt or green fyrup is now taken away, and poured

into large earthen jars, called gathering-pots ; and the empty
pots are returned to receive the moulds which had been taken

from them. When they are returned to their proper places,

a fmall ladleful of wet clay is poured on the face of each

loaf. This firlt or green clay dries up in five or fix days,

and forms a cake, which is taken off, and laid by for fu-

ture ufe. When the clay is removed, the whole furface of

the loaf will be found to have Ihrunk under it, and the loat

is become concave in the middle. With a tool, called a

bottoming-trotuel, the fugar which adheres to the fides of the

mould is cut away by a horizontal movement : and a fmall

quantity of fcrapings, or of lumps broken down for this

purpofe, is added to the loole fugar which the trowel had

cut ; and they are preffed down together on the furface, till

the whole has been brought to a good level, and to a mode-

rate degree of firmnefs for bearing the next clay.

On the following day the loaves are clayed a fecond time
;

and when this clay is dry, it is removed,'like the former
;

and each loaf is drawn out of its mould, and carefully exa-

mined ; and this part of the procefs is called overfeeing.

Double loaves, fine powder loaves, and fine fingle loaves,

will fometimes, under -this clay, be found neat, i. e. the

rednefs or brownnefs will have quitted the loaf, and the head,

though ftill moid, will appear perfectly free from difco-

loration. The workman, however, in order to be farther

fatisfied, cuts off the heads of two or three loaves with the

trowel ; and if he is fatisfied, thefe loaves are to be clayed

no more; but he proceeds to the operation of brufliing-off,

i.e. of fcraping off the irregularities andimpurities occafioned

by the contact with the clay with an iron tool, called a

brufliing-hook ; and with one corner of this a number or let-

ter is icratched upon the level face of the loaf. To thofe

loaves which are not found neat, the workman gives a third

clay ; which is ufually laid on in a thinner mafs than the

former. If his loaves are not yet quite finifhed, he puts a

little frefh moifture on the back of the overfeen clay, and

thus effects his purpofe.

The loaves being now rendered neat, and brufhed off, mult

ftand fome days in the moulds to acquire/<z«, or that ltony

hardnefs of furface, which will enable them to ftand firm,

when they are turned down out of the moulds ; and during

this time they are once or twice loofened in the moulds by a

gentle blow on a (tool, or againft a poft ; and thus the coats

are improved by preventing adhefion to the moulds, and fa-

cilitating the precipitation of the remaining moifture. The
windows
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windows are opened to let in air, if the weather be dry

;

and the points or notes are alfo examined, which will fome-

times melt away, whilft the above operation is effe&ing.

When thefe fymptoms appear, the workman proceeds to

turn down his loaves, by taking the moulds from the pots,

covering the floor with clear brown paper, and turning each

loaf down with its mould over it. They are ufualiy turned

down either upon the llove-head, or in fome warm place,

becaufe by being left uncovered, and expofed to the action

of eold air, the moillure remaining in the head will not de-

fcend into the body of the loaf, and be equally difperfed
;

but remaining in the head, would fpoil and disfigure the

loaf; partly by the fyrup's coagulating, and becoming unlit

to defcend between the fine interftices of the concrete body,

and partly from the aftriftion of the folid particles. With
thefe precautions, in twenty-four hours the moillure is ap-

parently difperfed, and the cone allumes throughout an uni-

form appearance. The loaves are then taken off the floor,

feparately examined, and cleared of any difcoloured fpecks

with a fmall knife ; and are either papered and fet in the

ftove, or clfe arc placed in the Hove without paper, as the

cafe may require. If any of them have Hill a remaining

yellownefs in the head, the point is cut off, and they are then

called fpotloaves. They remain in the flove five, fix, or

feven days, till they are entirely dry, and are then fit for

fale and ufe. The management above flairs in the courfe of

this one day's work is nearly the fame, whether the fugar

be fine or coarfe.

Brown fugars, wrought in large moulds, require more
clay than fine fugars in fmall moulds : nor is it neceiTary

that lumps fhould be made neat ; but it is the conftant prac-

tice to cut off the wet head from every lump, fo as to leave

no remaining rednefs ; thefe wet tips, called lump-headings,

are received into a large mould, and placed upon a pot to

drain, and when dry, are melted for making double loaves, or

for improving powder loaves ; or elfe they are bruifed and

mixed with brufhings to bottom-up, i. e. to defend the face of

loaves, or other goods, before they receive clay. Large
lumps frequently need claying four times. And it may be

obferved in general, that fugars of every kind require more
heat to bring them forward, as they fink in quality.

The materials for double-loaf boiling are made from re-

fined fugar, and frequently from loaves or lumps bought for

that purpofe. But thofe who are mod curious in this fabric,

chufe to make lumps for this purpofe, which are called

mehcrs : they are low boiled, and (lirrcd but little (though
fome boilers ftir them much), in order to preferve the

ilrength of the fugar unimpaired. Fine double loaves are

kept in a room cf the temperature of a common parlour
;

a little warmth is fufficient for powder loaves, and fine Angle

loaves ; inferior loaves, and lumps of a middling quality,

require warmth ; but the brownell lumps and bajlards thrive

in a glowing heat. Every fort of refined fugar will bear

and require more heat in proportion as it is higher boiled ;

for the brown fyrupy matter will not quit the denf»r, ui.lels

it be kept in a fluid Hate ; and this can only be effe&ed by
the aftion of heat ; and, moreover, the fluid parts of high-

boiled goods muft be more vifcous than thofe of goods which
have been lefs bound up by fire.

The fyrupi, which are difcharged from refined fugar
during the operation of draining, exceed in bulk and weight

the whole quantity of loaf or lump fugar, and are, there-

fore, of great importance in this manufa&ory ; and upon
the proper management of thtm much of its fuccefs de-
pends. It will be proper, therefore, to purfue the enquiry
relating to the ufe of fyrups, produced from a day's work
of fugar once refined in loaves. When the loaves are pre-

pared to receive the lirfl clay, the fyrup is collected into

gathering-pots, each of which contains from 50 to 60 pounds
ol fyrup ; this is called green fyrup, on account of the new
or green Hate of the loaves from which it runs ; and the

quantity of it is ufualiy about 15 gathering-pots from each
pan of goods. The next fyrup, called feeond runnings, is

commonly collected when the feeond clay is removed, and
amounts in quantity to about eight gathering-pots per

pan. The third and laft collection is made after the

moulds are finally removed from the pots ; it is called

drippings, and is about five gathering-pots per pan. How-
ever, lome workmen colled their fyrups oftener than

thrice. The fyrups of every kind cf refined fugar increafe

in finenefs and value, the later they exude from the moulds.
As for the appropriation of them, the green or low fyrup*

are boiled away on the days next after the conclulion of re-

fining : they are taken into the pans without the addition

of any fugar, and after a fufficient evaporation are poured
into large moulds ; and under the name of bajlnrd fugar,

form a principal article in the fugar-trade. The finer fy-

rups are all incorporated with fugar, and a proportion of
them is daily brought down through the fyrup-pipes into

the ciftern, at the fame time in which the fugar is firft

flapped from the pans ; the fyrup-pipe difcharging its con-

tents into the clarifying bafket, fo that the fyrup, as well

as the fugar, pafles through the blanket ; and it is pumped
back from the ciilern into the pans.

The following eflimates exhibit the quantity of fyrup

that may be allowed {ceteris paribus) to a given quantity of

fugar ; viz. for double loaves, fix gathering-pots per pan ;

for powder loaves, 10 ditto; for fine fingle loaves, 15 ditto;

for middling' loaves, 20 ditto ; for brown fingle loaves, and
Canary lumps, 25 ditto ; for lumps, 30 or 40 ditto.

With the neceiTary allowances for particular circum-

ftances, the feveral forts of fyrups may be duly appro-

priated in the following manner. Green fyrups of every

kind may be mixed with raw fugar, or applied to the

making of goods, two degrees in quality lower than thofe

from which thefe fyrups were produced. Second running*

of every kind are fit to be incorporated with goods one

degree below thofe from which they were produced. Drip-
pings may be ufed with raw fugar, or with other proper

materials, in making the fame kind of goods from which
they had been fupplicd. In other words, the green fyrup

of double loaves would be ufed in making fingle loaves
;

the feeond runnings would go into the compofition of pow-
der loaves ; and the drippings would enter into the lubftance

of other double loaves. Again, the green fyrup of large

lumps would be boiled off in bajlards; the feeond running

would make pieces; and the dripping, added to proper

fugar, would be united therewith 111 the production of other

lumps.

Pieces are a better kind of ballards, which are either

boiled from fyrups that are too good to make battards, or

are made of fuch fyrups, and a fmall portion of cheap

and bad fugar, which is too poor to make lumps. In the

latter cafe, they are called Jugar-picces ; but in either, all

the fyrup that comes from them is boiled again, either to

make ballards or other pieces, according to its goodnefs

;

whereas the fyrup that runs from ballards is always con-

fidered as a caput mortuum, and no efforts are made to

obtain any fugar from it, but it is put into calks, and fold

under the denomination of melaffes. It is, therefore, worth

the boiler's attention to keep all the weight of fugar pof-

fible in his ballards ; and for this purpofe he boils them as

high as he may venture, without incurring the dangerof mak-
ing Hopped ballards, i. e. ballards from which the melaffes

1

1

will
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will not run ; which may be owing either to the ill quality

of the materials, or to overboiling. But as the fyrup of

pieces is to be boiled again, a good workman never exhaults

it by overboiling. The materials of which baltards and

pieces are compofed, not abounding with fait? like thofe

already treated of, have not an equal difpolition to con-

crete ; and, therefore, it is found neceffary to give them

fome aid, in order to effect the neceifary granulation : this

is done by taking grain (which we fliall prefently explain)

into the coolers. Thefe inferior productions are ftirred,

neither in the coolers nor in the moulds, any more than

by a fmall movement round the coolers, with an iron fcraper,

juft fufficient to incorporate the grain with the hot fluid

mafs.

In order to illuftrate the formation of this grain, we may
obferve, that the Itrong particles of fugar, which are ca-

pable of concretion, have evidently a greater degree of den-

sity than the oily or aqueous. When the hot fluid is poured

into a baftard or piece mould, thefe denfer particles defcend,

and would pais into the pots if there were any paffage for

them ; but the Hopper is not taken out of the moulds ot

thefe goods until live, fix, feven, or eight days after they

have been pulled up ; for they want time to harden, and

cannot fafely be left unilopped. Having reached the lower

part of the mould, they are formed into fmall itony fub-

ftances of the nature of candy, and when the Hoppers are

withdrawn, thefe fmall Hones remain near the point of the

mould, and form what is properly called baftard grain.

Baltards and pieces are ufually clayed but twice, and

when dry enough, are knocked out of the moulds, their

wet heads being cut off into a large mould placed to re-

ceive them, and they are called bajlard-heading, or fmcar

;

in another mould is preferved the grain, which ufually forms

a ftratum about two inches broad, beginning about four

inches from the point of the mould. The ballards and

pieces are then put into the Itove, and in live, fix, or feven

days, will be found dry enough ; for they muft not, like

lumps and loaves, be rendered perfectly dry. They are

then taken out and piled in a room, as near the mill as pof-

fible, and ground all together ; or the brown tip is cut off,

and the other two parts, called the middle and face, are

ground together : or fometimes the baftard or piece is di-

vided into three parts, which are ground feparately, and fold

at different prices.

We lhall now clofe this article with a fliort account of

the method of making over fcums, and the application of

their produce. The refiner extracts from the fcum of his

fugars, every particle of fugar which it is in his power to

obtain ; and after he has reduced the fcum to fuch a ftate

that it appears to be a mere earth, relembling garden mould,
he fells it to a fcum-boiler, who again tries it over the fire,

and extracts a fmall quantity of fweet liquor out of it.

The fcum of fine treble or double loaves is often put into

the pans again without any procefs, and mixed with raw
ftigar, for the production of inferior goods : but, in general,

the fcum of each day's work is made over in the fame day
after the boiling of the fugar is finifhed. The method is

this ; the panman, having put about three quarts of fpice

into his pan, draws lime-water until the pan be four-fifths

full without the pan-brace ; to this he adds about four
tubs of the fcum, each tub containing about three-fourths

of a hundred-weight. Having ftirred the liquor well, he
makes a moderate fire, and the fcum will feparate from the

fluid and float upon the top of it : with a fmall iron fcraper

he prevents any foulnefs from adhering to the bottom of
the pans ; and then fuffers the fire to increafe, and the
liquid, upon the verge of boiling, is feen through the open-

ings of the dirty furface. Having kept it fimmering for
feveral hours, and having provided a cooler or receiver,

over which is placed a flrong wooden frame, and upon this

a bafket, to which a coarfe bag, called the fcum-bag, is fitted,

he pours the contents of his pan into this balket and big ;

and then the mouth of the baj is drawn up, and well

twilled together, and a ltrong board, called a fcum-board,
is laid upon the bag?, •«

i h feveral weights upon the board,
to prefs down the fcum. In the fpace of an hour, or an
hour and a half, the bag ihould be twilled and pn fled ; and
the liquor, which oozes plentifully through the bag, is

ufually taken into the pans the next morning : its thinnefs

renders it ufeful in clearing the pan?, and if any grofi

matter hath palled through the bags, it is drawn off with
the reft of the fcum of the fugar when cleared. The fcum,
as it is taken from the pan, hailedfat /cum, and the liquid

matter drawn from it bears the fame appellation ; in contra-

dillinction to the poor meagre liquor which is expreffed

from the fame fcum when they are made over a fecond time,

by an operation much like the former. After prefling and
draining, the exhaulled remains, under the name of rubbi/h

fcum, are either burnt in the cockell, or delivered to the

fcum-boiler at a very low rate. The produce of over-made
fcums mult be ufed immediately, or it muft be Ihortened,

i. e. boiled thick ; otherwife it will turn four and do great

harm ; for acidity is a conftant enemy and deftroyer ot"

fugar.

The liquor drawn from thefe fcums is commonly ufed in

baftard boiling, or in the browneft lumps. There is a large

proportion of the fat fcum ufually left of every refining,

to be made over during the baftard boiling : it is common
to fet by the firft or grollelt fcum for this purpofe, and to

keep feparate the finer and later fcums, which are made
over day by day in the manner already defcribed : the

liquor thus obtained from the fat fcums, being full of fugar,

is very ufeful to the baltards, fortifying the fyrups, and
promoting their ftrength and adhefion. The editor is in-

debted for the materials which have fupplied this article,

and thofe on the manufacture of fugar-candy, and the con-

ftruftion of a fugar-houfe, to the kind communication of

Mr. Griffin, an eminent fugar-refiner in London.
Of the improvements that have been made in the pro-

cefles for refining of lugar, we fliall give an account ac-

cording to the order of time in which the patents were

granted.

In October 1812, Edward Charles Howard, efq. of

Weftbourn Green, in the county of Middlefex, obtained a

patent, the fpecification of which informs us, that he has

ettablilhed and adopted the following operations. In the

firft inllance, he fubmits raw or mufcovado fugar to a pri-

mary operation, by well mixing, as expeditioufly as poflible,

the faid fugar with fuch a quantity of water as will, at the

common temperature of the atmofphere, bring it to a magmar
of the confillency of well-worked mortar: having left it

at reft for the fpace of an hour or more, he heats it to a

moderate temperature, c. g. from 190 to 2oo° Fahr.,

which is molt conveniently effected in a veflel furrounded by
boiling-water or fteam, under the common prellure of the

atmofphere ; he then adds more fugar, or a thinner magma,
fo as to render the mafs imperfectly fluid, and fills the

moulds with it from the water-bath ; and when it is become
cold in the moulds, he takes the ftopper out of the mould,

and fuffers the melaffes to drain from it. When the drain-

age is completed, he pares down the large or upper furface

of the lump, loaf, or mafs of fugar remaining in the mould,

with any fit inllrument, until the fugar prefents an uniform,

appearance. He next mixes the fugar fo pared off with

cold
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Cold water, till the magma acquires a conliftency, which

will not allow it to readily clofe behind the llizar ; and then

replaces it, in that condition, upon the uniform and firm

furface before prepared ; and as foon as the magma becomes

moderately dry, he pours upon it. with the intervention of

a float or fimilar guard, a cold faturated folution -if fine

iugar in cold water, about half an inch deep ; or, be takes

off the laid magma down to the furface of the lump, loaf,

or mats, left after the fir It paring, and remixes the lame

with water to a thinner confiiiency than lalt m I, and

again replaces it as aforefaid ; and he repeats the laid opera-

tions by this magma, or with a cold faturated folution of

finer fugar than that which he intends to refine, according

to its nature or quality. He farther declares, that when
the fugar proves extremely clofe-grained, and the furface

extremely hard, an unfaturated folution of fugar, or even

water itfelf, may be poured on it, without running m : but

this procefs requires too much nicety for general prattice.

When the fugar proves open-grained, the finer the fugar,

made into magma, is ground, the better, becaufe the moif-

ture is thereby prevented from defcending too faft or un-

equally into the loaf. It is not necellary, that the fugar

taken from the furface of the loaf Ihoiild be ufed as magma
or lyrup upon it.

The fit time for terminating this primary operation is af-

certained either by drawing from time to time one of the

lumps, loaves, or maffes fo prepared, or by obferving the

greater or lefs freedom with which new moitture is admitted,

and the colour of the melaffes dripping out. It is farther

declared, that it is mod beneficial in conducting this procefs,

to leave the temperature of the place or apartment in

which the moulds are placed, previoufly to their being

treated with the magma, to about 6o°, and again to raife

the fame to about 8o° or 90 , after the furface of the loaf

becomes dry for the laft time. It will be neceffary, in

every cafe of the percolation of melafles or fyrup, to pierce,

perforate, or break the dry furface of the mafs of fugar in

the moulds, when it is become fo folid or iced over as to

prevent' the accefs or efcape of the air into or out of the

fugar, and thus to impede or prevent the flow of the me-
lalfes or fyrup.

This primary operation being finifhed, the operator does

in the ufual manner break or draw out the lumps, loaves,

er maflef, and feparate the net or good fugar from that

which retains melafles, reftrving this latter to be mixed up
with raw fugar, for a fubfequent preparatory operation,

fuch as has been already defcribed. The former is then re-

fined by pouring upon it, in any convenient vedel, 6 lbs.

of water (boiling-hot) to every jibs, of fugar, deducting

about 6 per cent, for the moilture previoufly contained in it;

and having infured a perfect diflolution of the fugar, by
(tirring, the impurities are allowed to fubfide, and then the

folution is drawn off from the faid impurities into another

clean fuitable vefTel ; and in order farther to clarify and
feparate impurities and colouring matter, the ordinary fin-

ings are added. Thefe finings are prepared by flaking well-

burned lime with boiling water, fo as to obtain a cream of

lime ; to this is added about an equal bulk of water, and
the mixture is boiled for fome minutes, until the lime afTumes

the appearance of fine curd : the extraneous matters or

lumps, always contained in lime, are feparated by warning

over, or, as the chemifts term it, by the procefs of elutri-

ation ; and that this may be done effectually, the lime and
liquor fo walhed over, are made to pafs through as fine a

fitve as will admit the paffage of the finefl curds. The
next part of the procefs is to dillolve about 2^ lbs. of
Jura for every cwt. of folid fugar that is to be refined in

about 16 times its weight of water, and to add to lucli folu-

tion about 70 or 80 grains of whiting for each pound of
alum ; and after ftirring up the mixture till the effervefcence

ceafes, the fufpended fubitancea are allowed to fubfide, and

the folution i- drawn off from the precipitated matters, and
then are put into it the prepared lime-curds, fhook up with

the water they retain (the whole being agitated during the

effufion) in fuch quantity of the curds, fo that paper itained

with turmeric fhall barely change its colour by immerfion in

the mixture, and fhall recover its former yellownefs when
dry, and fhall, by immerfion in the clear lupcrnatant liquor,

after fublidence, be fcarcely changed at all. The finings,

thus duly prepared, are fuffered to fettle to the bottom of

the containing vedel ; and after draining off the fupernatant

liquor, the faid finings are placed upon blankets, iupported

in the manner of a filter, and the moilture is drained oft till

the mafs begins to contract, and feparate by cracks in it ;

and in this laft ftate the faid finings arc fit for the clarifi-

cation of the fugar lalt drawn off, as above defcribed.

Such a quantity of that folution, or of any other fimilar

folution of fugar, is added by degrees, and with ftirring,

as will bring them to an uniform creamy Hate. This mix-

ture is then poured into the whole quantity of the faid

folution of fugar prepared or intended for clarification as

aforefaid, with fufficient agitation for diffufing the finings

equally.

The refined or clarified fugar is then fuffered to remain,

either during the night, or for about fix hours, and the

bright liquor drawn off from the finings, in the ufual me-
thods ; and an evaporation is commenced and carried on at

the temperature of about 200 , which is belt effected by the

heat of (team, or water under the common preffure of

the atmofphere, until the hot liquor mail have acquired a

fpecific gravity of about 1.37 (that of water being 100),
and in this Rate the fame is transferred to any convenient

veffel, and dirrcd frequently, until it afhime the proper gra-

nular confidence to fill the moulds, and accordingly the

moulds are filled with it. The Hoppers are then taken out
from the moulds as foon as they become cold, and the fyrup

naturally contained in the lump, loaf, or mafs, is allowed

to run off from it in the ufual manner : during the laid ope-

ration, and when the lyrup has left the upper lurface of the

lump, loaf, or mafs, the fame is pared down, as before de-

fcribed ; and if the fugar appear fufficiently tine for the in-

tended confumptioii or market, it is taken out of the mould,

after it ceafes to drip, in the ufual manner, the fmaller end

of the loaf not clear of fyru;> being cut off; and it is then

dried in the ordinary mode. But it the lump or loaf be not

fulliciently white, the fugar before pared off the furface is

mixed up to a magma with water, as in the primary opera-

tion. If the loaf, as above prepared, be not fufficiently

denfe or clofe in its grain to fatisfy the confumer, the loaf,

previoufly to drying, is remoulded, according to the ufual

practice, by (lamping the grains into a metallic or oth> r

mould, which will immediately redeliver the fame. If it h
required to retain the point of the lump, loaf, or mals,

without returning the fyrup contained in that point upon its

body, this defideratum is effeded by the appendage of a

pipe, applied and fixed to moulds of the ulual confirmation,

having tiie aperture enlarged to one inch at the lead, or to

form part of a new mould, which is to be fabricated on pur-

pofe ; then the lower portion of the fugar is taken off, which

will be contained in the faid pipe, along with the redundant

fyrup, inflead of taking off the point as ufual.

To the firlt of the liquors left in the two ciderns or other

veflela which contain the infoluble impurities, is added

about its bulk of boiling water, and it is then palled through

8 a cloth
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a cloth fufficiently clofe in its texture for retaining the grofs

impurities ; and the iecond liquor, containing the above-

defcribed finings, is added, abftradling from them, by wafh-

ing and fubfidence, all the fweet they contain ; which fweet

liquor is ufed for magma. The fyrups, which drain from

fugars which have been fubje&ed to the aftion of finings,

may be evaporated without any addition, provided the boil-

ing temperature be avoided by means of the fteam or water-

bath above-mentioned ; and fuch fyrups will, by fuch treat-

ment, afford ftrong cryftals a fecond, third, or even fourth

time. Or, otherwife, fugar remaining from top-parings,

cut-off points, or any other remnants, may be melted in

them, upon the water-bath, to bring the fame up to their

cryftallizing denfity or granular confiltency : and the inferior

fyrups may be advantageoufly mixed with mufcovado fugar

inltead of water, in the manner ftated in the account of the

primary operation.

The lumps, loaves, or mafTes of fugar which have been
refined by the ufe of the ordinary or common finings, or any
other fugars in a forward ftate of refinement, may be far-

ther refined by the application of other finings, prepared in

the following manner ; viz. by difTolving about three pounds
and a half of alum for every hundred weight of folid fugar,

in about fixteen times its weight of boiling-hot water, and
adding to fuch folution about feventy or eighty grains of
whiting for each pound of alum ; and after ftirring up fuch
mixture till the effervefcence ceafes, allowing the fufpended
fubftances to lubfide, and drawing off the folution, pouring
into it (inftead of the lime-curds in the ordinary finings) a

concentrated folution or ley of cauftic foda, until the agi-

tated mixture fhall produce a very flight ftain upon turmeric
paper ; and then adding to it the fairelt water, wafhing the

precipitate by alternate diffufion and fubfidence, until the

water comes off taftelefs, and then drawing off or draining the

remaining water from the finings, as before defcribed. The
water ia often purified by the well-known procefs of boiling

it with a fmall quantity of alum, and a little lime or chalk,

taking care to leave no excefs of cauftic lime in folution.

It is obferved, that a compound of lime and alumine would
anfwer the purpofe of the firft finings, and that pure alu-

mine, howfoever obtained, will anfwer the purpofe of
the fecond finings : and that cauftic lime is preferred to
potafh, becaufe the fait refulting is moft eafily warned
away, and to ammonia, becaufe this laft is an article of
great price. In the fpecification it is added, that the
fuperior degree of refinement in folid fugar (already refined

to a forward ftate) is produced by difTolving the fugar
intended to be refined, in the faireft water (boiling hot),
in the manner and proportion already defcribed. Subfe-
quently to his preparatory operation, and immediately upon
the folution being effected, the patentee mixes and diffufes

his fecond finings as the firft finings were directed to be
mixed and diffufed, and after due clarification by repofe, he
proceeds to the evaporation and fubfequent completion of
the fugar in loaves, as before directed and prefcribed in like

cafes. He farther declares, that in the application of heat
to the refining of fugars, he makes ufe, in certain circum-
ftances, of higher temperatures thaa thofe ftated (although
lefs beneficial), taking care to preferve an uniformity in the
application of the heat to the furface of the boiler. For
temperatures above the boiling point of water, he makes his

fteam-bath ftrong, and capable of being properly clofed,
and provides the fame with a feeder under due preffure, or a
forcing-pump for feeding, and a fafety-valve and pipes of
communication, cocks, and gauges, and all or any of the
needful fittings-up, which are commonly ufed with fteam-
boilers. It is farther remarked, that if it be required to

ufe the ordinary or common finings to very coarfe tnoift

or deliquefcent fugars, it will be neceffary to add a greater

proportion of the lime-curda than that which has been pre-

fcribed with regard to fugars partly refined by percolation

or otherwife ; and making the faid addition, the judgment
of the operator malt be directed by the quality of the faid

coarfe moift or deliquefcent fugars. The patentee further

declares, that his invention, and the feveral manipulations

of it, may be praftifed, wholly or feparately, without or
in conjunction with the methods of refining fugars already

in common ufe. Mr. E. C. Howard obtained another
patent, dated Nov. 20th, 18

1
3, for certain improvements

in the proceftes defcribed in the patent granted to him Oc-
tober 31ft, 1812, and certain apparatus for carrying the

fame into effeft.

A patent, dated May 8th, 1 8 15, was granted to Peter

Martineau the younger, of Canonbury-Houfe, Iflington, and
John Martineau the younger, of Stamford-Hill, gentleman,

for a new method or methods of refining or clarifying cer-

tain vegetable fubftances. In their fpecification they de-

clare, that if their invention, fo far as relates to animal char-

coal, be applied to vegetable acids, fuch as are ufually pre-

pared or manufactured in a cryftallized ftate, or other ve-

getable fubftances, the procefs fhould be the fame as is

hereafter defcribed, excepting only that as blood may be
advantageoufly ufed in refining fugar, it is not neceffary for

refining other fubftances, from which the articles which they

employ may be feparated by filtering in common and well-

known methods.

The articles employed by the patentees for purifying and
clarifying fugar, are, ift, animal charcoal ; that is, animal

fubftances, properly burnt, or charred, or calcined, fuch

as ivory-black, bone-afh, &c. and afterwards reduced

into fmaller pieces or powder. 2dly. Bituminous earths,

commonly called coals, either in the ftate in which they are

mined, or articles of their produfts after fufion, and reduced,

as before-mentioned. jdly. Certain argillaceous earths,

known by the name of ochres. 4thly. The vegetable char-

coal, ufually called lamp-black. The firft-mentioned ar-

ticles, however, are preferred in the procefs of refining and

clarifying fugar, which render the fugar fo clarified much
whiter than by the heretofore common method of clarifying.

The following method of applying the above-mentioned

fubftances is preferred. We charge, fay the patentees, or
fill our boilers or pans with fugar and water, or lime-water,

as in the common and well-known methods of refining fugar,

only fometimes preferring to add a little more water or lime-

water than in the common mode of refining, as it generally

more eafily and effectually feparates the animal charcoal, or
other fubftances, from the liquid fugar. And we alfo add to

the above fugar and water in the boiler the fubftances before-

mentioned, in any quantity, according to the quality of the

fugar to be refined or clarified ; though we generally prefer

from two to five pounds ofcharcoal or earthsbefore-mentioned,

to and for every hundred weight of fugar to be refined or

clarified. And, farther, we pour into the boiler the ufual

finings of eggs, blood, or other albuminous matter, in rather

larger quantities than in the ufual mode of refining, in order,

in fome degree, to coagulate and combine the animal char-

coal, or other fubftances, with the dirt contained in the

fugar. We now well ftir up and agitate the liquor in the

boiler, in order that the animal charcoal, and other fub-

ftances, may have the greater effedl in blanching the liquor.

And after the coagulated albumen has completely rifen in

the form of fcum by the application of heat, in the ufual

way, we either fkim it off, as in the common procefs, or we
pour the whole of the liquid fugar and fcum into and upon

the
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the ufual or any other known filter, when th

liquor i- completely feparated from the albuminous matter,

as wc-il as from the animal charcoal, or other fubftances cm-

ployed ; takinj return back into the filter the fir ft

running:- of the laid liquor, if not quite feparated from the

re lubllar.ee uied. And, further, we proceed in

ufual manner to evaporate, granulate, and refine, the faid

liquid lugar io clarified. And, further, \vc boil over and

filter our feum in the ufual manner. We further declare,

that the fugar fo clarified and refined is preferable to fugar

refined in the heretofore common mode, inafmuch as it is

purer and whiter. And we further declare, that the fyrups

obtained by this procefs have not that tendency to ferment

which the fyrups have which are produced in the heretofore

ufual method.

A patent, dated June 22d, 1815, was granted to John

Taylor of Stratford, in the county of Eftex, manufactur-

ing chemift, for a method or methods of purifying and re-

fining fugar. The patentee, in his fpecification, declares

that his invention is applicable to the purification and im-

provement of raw fugars, if employed in the original manu-

facture in the Weft Indies ; pr that the faid raw fugars, as

now commonly imported into this country, may thereby be

improved in quality here, fo as to render the fubfequent

operations of refining lefs complex and expenfive than when

raw fugar not fo purified is employed. The patentee ftates

the nature of his invention to be as follows : " I have

found that the melaffes and other foluble impurities con-

tained in raw fugar may be feparated therefrom by mechani-

cal means, without the ufe of heat ; and that by abftrafting

thefe from the raw fugars, the injury caufed by their mixture

with the refined fugar in cryltalhzing is avoided. For puri-

fying raw fugar according to my invention, it muft firft be

brought to a moift ftate ; and if the procefs be employed in

the original manufacture in the Weft Indies, the degree of

moillure at which the fugar will be upon draining a Ihort

time after it is taken from the coolers in which it is cryftal-

lized, will be fufficient. But if my faid invention be prac-

tifed in this country on fugars as dry as they are ufually im-

ported, they will require to be mixed with a certain propor-

tion of cold water, or lime-water. This proportion may be

varied according to the opinion of the operator and the

quality of the fugar, and will readily be determined by trial,

as no exact rule can be laid down for each cafe :—in gene-

ral, the proportion of water may be from one-eighth to one-

ter.th of the weight of the fugar. The fugar and water

are to be well mixed in any proper veffel, and the whole is

then to be fuhjected to prefture, carried to fuch a degree as

to exprefs all the fluid part therefrom, which will be found

to contain the melaffes and foluble impurities, and a certain

quantity of fugar in folution ; and the fugar, if the prefture

be fufficient, will be rendered dry, and much improved in

colour and appearance.
" I further declare, that though my invention may be

carried into effect in a variety of ways, by ufing preffes of

various conftruction, and by expofin^ the lugar to prefture

in a variety of modes, yet that the following operation i;

the one which by preference I adopt. After the fugar ha

.

been mixed with water, or otherwife moiftened, 1 ir.clofe it

1a ftrong linen or woollen cloths, each of which is cut about

thirty inches fquare, and being laid over a wooden box
twelve inches fquare and two inches deep, fome of the

moiftened fugar may be preffed in, and the cloth folded

round it fo as to form a fquare cake. A prefs is to be con-

ftructed with a platform, capable of containing at leaft four

piles of thefe cakes, which may be arranged fo as to Hand
at a certain height, and may then receive a degree of pref-
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fure, which will caufe the fluid part to flow out, and which
p to be received in a copper pan, fixed upon the platform
(il the prefs, and furnifhed with a fpout, to convey the ex-
preffed fyrup into a receiving veffel. While thefe cakes are

Bng, another fet in to be got ready, and the firft having
hardened with prefture, may be adjufted fo as to keep

the piles upright, and the frefii cakes fet upon them, and
fo cxpofed to prcflurc. In this way a confiderable quantity
of fugar may be got into a prefs, and, after having been
moderately hardened, the whole fliould be taken down, and
again fet up, and expofed to a higher degree of prefture,

which will render the whole dry, and of uniform good
colour and appearance.

" I further declare, that any machine or apparatus is ca-

pable of applying prefture to fugar, either vertically or
horizontally; and whether the fugar be inclofed in cloths, as

I have defcribed, or in bags, or in cafes, frames of wood,
metal, or other materials, may be ufed for the purpofe of
my invention ; but that I prefer the mode I have herein

pointed out ; and that I have found the hydroftatic preftcs,

ai.d commonly known by the name of Bramah's prtlles,

moft convenient for the purpofe.

"And I further declare, that the fugar prepared and puri-

fied in the way I have defcribed is much improved, and may
be refined into lump-fugar by any of the proceftes for that

purpofe, and with lefs expence and trouble, and in lefs time,

than is required for raw fugar not fo purified. And further,

that if my faid invention be applied to the original manu-
facture of fugar in the Weft Indies, the fugar fo prepared
will be fit for immediate Ihipment, as all the time required

for draining and drying will be faved, and all danger of fer-

mentation prevented.
" And I do further declare, that the fugar contained in

the expreffed fyrups may be obtained therefrom by the ufual

proceftes of evaporation, and from its not being injured by
the ufual application of heat, is capable of being made into

an inferior fort of refined fugar."

Sugar, Barley, faccharum hordeatum, is a fugar boiled till

it be brittle, and then call on a ftone anointed with oil of
fweet almonds, and formed into twifted flicks, about the

length of the hand, and the thicknefs of a finger.

It Ihould be boiled up with a decoction of barley, whence
it takes its name ; but, in lieu of it, they now gene-
rally ufe common water, to make the fugar the finer. To
give it the brighter amber colour, they fometimes call faf-

fron into it. It is found very good for the cure of colds

and rheums.

SuGAR-Can^y, Saccharum Candum, or Cryjlal/inum, is

fugar depurated and cryftalli7.cd, and differs from common
fugar in being much harder and tranfparent. See Candy.
The fugar to be ufed in this procefs is firft diffolved in a

weak lime-water, then clarified, fcummed, drained through
a cloth, and boiled, and put in forms or moulds, that are

travcrfed with little rods, to retain the fugar as it cryftal-

lizes. Thefe forms are fufpended in a hot ftove, with a

pot underneath, to receive the fyrup that drops out at the

hole in the bottom, which is half-ltopped, that the filtra-

tion may be the gentler. When the forms are full, the

ftove is (hut up, and the fire made very vehement.

Upon this, the fugar fallens to the flicks that crofs the

forms, and there hangs in little fplinters of cryftal. When
the fugar is quite dry, the forms are broken, and the fugar

is taken out candied. Red fugar-candy they make, by
calling into the veffel, where the fugar is boiling, a little

juice of the Indian fig ; and if it is defired to have it per-

fumed, they call a drop of fome effence in, when the fugar

it putting into the forms.

3 O Thif
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This method of making fugar-candy is that of F. Labat,

prachfed in the Caribbecs.

The method among our manufacturers is as follows. A
ftove is fet apart for this purpofe, the entrance into which is

in the ground-floor, and as near as poflible to the pans ; and

the top is ufually from ten to fourteen feet above the ground,

and covered like the top or crown of an oven. Beams are

fattened into the walls, at the diftance of about twenty-fix

inches from each other, and fufficient to bear a very large

weight : upon which ftrong planks are laid when they are

wanted, and upon the planks the candy-pots are fet : when

the Hove of candy is finifhed, the planks are removed. The
pots are ufually made of thin copper, without feet, and with

an iron rim round the top, to ftrengthen them : the bottoms

are hammered into the moft perfect flatnefs, that they may
ftand firm and Heady : they are perforated in rows on two

fides with holes about one-tenth of an inch in diameter.

According to the old method of piercing, the holes were

very clofe laterally, and the candy of each firing united

with that of the next, and the whole formed a ftrong cake :

but according to the improved method, the holes are kept at

a proper diftance apart, i. e. at the diftance of one inch

and a half in the upper rows, and widening downwards to

two inches ; and the candy is formed in diftintt bars, more

convenient for package and fale, and much more beautiful

than the former.

When a ftove of candy is intended to be-made, the coc-

kell fhould be moderately heated, at leaft twenty-four hours

before the operation begins ; and the candy-pots are ftrung,

r. e. a coarfe white thread is drawn by a needle through the

firft hole of the bottom row, and the end being fattened

there, the thread is led acrofs the infide of the pot to the

oppofite hole, and continued from fide to fide, till that row

is finifhed : the next row above it is then ftrung in the lame

manner, &c. till every row is finifhed. The pots, being

all ftrung (viz. about forty to each pan of fugar), mull be

palled, /'. e. the holes mud be (lopped either by palling

papers over them on the outfide, or by brufhing any glu-

tinous matter over the outfide. When the (loves and pots

are ready, the workman places five pots upon the pavement,

beginning either at the right or the left-hand corner of the

ftove oppofite to the cockell.

The management of the pans is nearly the fame as has

been defcribed under Refining of Sugar, with fome fmall

difference. The fugar intended for candy fhould be cleared

with lefs water than other goods : the lime-water for brown
candy fhould be of the greateft ftrength ; and the work-
man endeavours to extraft the fcum as foon as poflible, be-

caufe it is imagined that the ftrength of the fugar may be
impaired if it be fuffered to lie too long diffolved. No
fcum is ever incorporated with the fugar intended for candy

;

indeed four or fix gathering-pots to a pan are fometimes

taken ; but it is apprehended, that it would be better to

omit even this. The fugar melted for candy fhould be the

ftrongeft that can be obtained.

When thefe precautions have been obferved, let us ima-

gine the fugar cleared off and fkipped into the ciftern. The
panman pumps back about the ufual quantity : the boiler

carries the evaporation to the point he judges proper ; and
it is immediately fkipped off into bafons, which are carried

directly to the ftove ; and the pots are then filled in the fol-

lowing manner. The fill-houfe man receives the firft bafon,

and pours its contents into N° I, proceeds to N° 2, and fo

on, till he has reached N° 5 ; and then proceeds to fill N°5,
4, 3, 2, and 1. When this fet is filled, the fill-houfe man
goes on till he has covered the whole pavement : he then

lays two planks upon the lowed beams, and places a feries

of pots upon the farther one, Handing upon the other to
fill them : he then lays down another llrong plank, and co-
vers that on which he flood, and fo proceeds to build up
row after r.ow, till the whole is fi'iifhed. In the whole pro-
grefs of this bufmefs he moves flowly and cautioufly, and
caufes all the doors to be fhut, fo that no currents of air

may approach him ; as llillnefs is of the greateft confequencc,

and the iealt concuffion of the air is fufficient to diliurb and
break the cryftallization. When the pots are filled, the
flove-door is fallened up, and covered with a blanket, or
flopped with wet clay. The cockell is itoked to fuch a
degree, that the candy may ftand in a blood-heat ; at the
end of fix or feven days, the cryftallization of brown candy
will be complete. The pots are then removed from the
planks and the floor, and the operation commences, which
is called ftirring, or Irealingup-a. ftove of candy. Each pot
is brought to the fide of a cooler, upon which, over a frame,

a clean bafket is laid, into which all the fugar that has not
cryltallized is poured off, and along with it the crujl, which is

a coat of candy, that had formed itfelf upon the lurface : the

fyrup or uncryilallized fugar runs through the bafket into

the cooler, but the cruft remains in the bafket, in which it is

wafhed and dried, and afterwards packed for fale with the

candy. As foon as the fyrup is poured off, the pot is

brought to the fide of the pan, and ladles of clean water,

blood-warm, are poured in till it be nearly filled ; the pot
is then fmartly fhook round, and the water is returned into

the pan. The candy being thus worked, the boiler ex-

amines it. If it be ftrong and good, it prefents a beautiful

appearance ; the fides of the por. are every where covered
with a coat about half an inch thick, the front of which is

cut in ftarry forms, reflefting the light in various directions ;

and upon every line the cryftals fallen in the moft. varied

and capricious forms. If the pots were pierced, as they

formerly were, fo that the firings might lie but an inch

afunder, the candy of each line would then run into the

next, their fides become united, and the whole form a ftrong

cake, not to be feparated without force : but the modern
improved pots are fo pierced, that the cryftals are fufpended

upon every thread in diflinft bars, without either lateral or

perpendicular cohefion.

The wafhing above defcribed is neceffary to cleanfe from

the face of the cryftals every particle of fyrupy matter,

which would otherwife occafion a clamminefs in the candy,

and obfeure its lultre. After waffling, each pot is turned

down into a cooler or other receiver, to drain, and when
they are wafhed and drained, they are again put into the

ftove to be dried ; for this purpofe they are placed in the

ftove aflant, refting againll the wall, or againft each other,

with the mouth downwards ; and under each pot is placed a

fmall earthen pan, called a candy-lafon, to receive the re-

maining moiflure which will drip from them : the ftove is

again fattened up, and the cockell floked, fo as to produce a

fierce fire, which muft be well kept up for three days : at

the end of which time the candy will be dry enough to quit

the pot ; they are therefore taken out of the Hove, and
turned down upon the floor, previoufly covered with clean

paper ; and with a little fhaking, or a gentle blow, the whole

mafs of candy quits the pot, retaining the form of it com-
plete : and then the candy is returned to the ftove for the

third and lail time, where in three or four days, with a

good fire, it will become perfectly dry, and fit for fale. It

is generally packed in boxes of about fifty-fix pounds each :

at the bottom of the box is a layer of the bottoms of the

pots, which have the lead beauty or finenefs ; then a courle

of bars of candy, upon that a ftratum of cruft, and fo on

to the top of the box, finifhing with bars of the handfomelt

candy,
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candy, neatlv laid with the face upwards. At the bottom

of the candy there aiv often Found nialfcs of fugar which

liath not yet cryftallized, but is become concreted in fmall

round grains, of a lighter colour than the candy ; this is

called fool, and i^ either told at a lower rate, under the name
of candy-fool, or melted with other fugar, for the making of

lumps and loaves. The fyrup of candy is fit to be taken

copioufly u ith raw fugar in lump-boiling. The wafhings

and the drips from the bafon are applicable to the fame

ufe.

White-candy is made like the former, but from fine lump
or loaf fugar, cleared as for double loaves. It is boiled to

lower proof; Hands in a milder warmth; forms in three

days inllead of feven ; and the value depending upon the

whitenefs, it mull be managed with the utmolt delicacy in

every Huge of the procefa.

The brown fort cryllallizes as regularly as the white, but

becomes clammy and deliquefcent in a damp air, whereas -

the white candy remains always dry. On account of its fu-

perior hardnels, it is lefs eafily foluble than the loaf-fugar,

and would be excellently calculated for preferving all ve-

getable food, if the price was lower. The fole difference

between the white candy and the finell loaf appears to be in

the form, which in the candy is the natural faline form of

fugar, but in the loaf is granular, owing to the agitation

given to it for this exprefs purpofe whilil cooling. The
mod common form of the regular cryflals of fugar-candy is

an oblique four-lided prifm, terminated by dihedral fummits.

While fugar-candy, and alfo fugar, are ufed as ingredients

to render water a vehicle for colours in miniature-painting.

The intention of ufing them is to prevent the colours from
cracking when mixed with gum-arabic, and alfo to make
the gum-water work more kindly with the pencil. See
Starch.

SuGAR-Houft, is a brick or ftone building, conftru&ed
for a fugar-refitiing manufactory. A houfe intended to

contain one or two pans fhould be fquare, or nearly fquare :

but a houfe of larger dimenlions ought to be of an oblong
form ; as it may be conveniently heated, by placing the

chimney of the Hove and of the pans at oppofite angles. A
houfe to contain one pan fhould confill of fix floors befides

the ground-floor ; the dimenlion about twenty-feven feet

fquare : a two-pan houfe about thirty-fix feet by forty feet :

a houfe of four pans, about forty feet by fixty or fixty-five

feet. The ftove is a brick building from eight to fourteen

feet fquare, ufually placed in one corner of the building.

The height of the feveral (lories fhould be as follows ; the fill-

houfc, or ground-floor, nine feet below the girders ; the next
floor above it, called the warehoufc, of the fame height

;

and every other floor upwards, fix feet at mod between the

girders and the floor. In every floor muft be left an aper-
ture, through which a rope is fufpended upon a brafs pulley

on the uppcrmoft floor for drawing up the fugars : and pro-
vided due attention be given to the llrength of the build-

ing, and to the exclulion of damps and a cold air, a fugar-
houfe cannot be rendered too light. The utenfils neceffary

to a fugar-houfe are of copper, lead, iron, carpentry, back-
maker's work, wicker-work, pottery, &c. The copper
utenfils are the pans, coolers, cifterr.s, fyrup-pipes, bafons,
ladles, flummer.;, and, in fome cafes, candy-pots, &c.
The pans are ufualiy made of a conical form, from five to

fix feet diameter at the top, decreafing to a diameter of about
two feet fix inches, or three feet. The coolers are veflels of
thin copper, of fix feet in diameter, and about twenty

.

inches high : the number of pans and coolers is ufually the
lame. The clarifying ciftern is a large receiver, either of
copper or lead, placed as near as poflible to the fides of the

pans, and capable of containing at lead one-third more
than the contents of all the pans colleftivcly. The fyrup-

pipes are tubes of four inches diameter, made of thin cop«
per, or tin-plates, and fufpended perpendicularly over the

clarifying ciftern, from the upper floor through the whole
building. The bafons are veflels containing from four to

fix gallons each, in which the boiled fugar is carried from
the pans to the coolers, and from the coolers to the moulds.

The ladles are of feveral fizes. Skimmers are of fourteen

inches diameter, pierced with holes like a cullender ; and
likewife a fmall one of the fame kind. Cullenders are of

eighteen inches diameter, and fourteen inches deep, through
which the clay is to be ftrained : and there is alfo another,

which is fmaller, for the purpofe of draining fpicc.

The leaden utenfils and plumbers' ware, are fuch as fol-

low : the bench is a ledge about one foot broad, running
before the pans, and rifing in front, by which it is capable

of receiving the fugar which is fpilled before the pans. The
fcum-ciftern is a wooden receiver, ufually lined with lead,

and nearly as large as the clarifying ciftern.

The water-pipes are a pewter or hard metal pipe from
the lime-ciftern to the pans, and leaden pipes for the con-

veyance of common water or liquor to the pans, and to the

lime-cifterns. The pumps are a copper pump fixed in the

clarifying ciftern, and a fpare pump of the fame kind.

The iron-founder fupplies bars of a triangular form, to

be laid under the pans, and the cockell, which is an iron

trunk, ufed to dry the goods in the ftove ; and alfo iron

doors, ftove-doors, and pan-doors, &c.

The carpenter raifes the fteam-vent over the pans, which
is a hood of thin board, fo formed as to conduct the fleams

to the two brick funnels, which are led up on either fide of
the pan-chimney to the top. He alfo furnifhesthe racks of

the ftove, a trough to convey the fugar from the pans to the

ciftern, and another to return it from the ciftern to the

pans, fyrup-ftools, blocks, cooler oars, &c.
The back-makers fupply two or more tubs or backs for

lime-water, which are round, oval, or fquare, and whofe
capacity varies from thirty to two hundred barrels. The
liquor-back, is any veffel large enough to hold a con-

fiderable quantity of common water. The mould-ciftern is

a large oblong veflel, in which the moulds are foaked before

they are ufed : it is ufually about four feet fix inches deep,

and fhould be capable of containing at once as many moulds

as are ufed in one day's refining.

The claj'-cifterns are fupplied cither by the back-maker
or carpenter, and alfo the clay-ftar, which is made of oak or

elm, its club end being ftuck full of iron points : its ufe is

to macerate and fine the clay.

The wicker-work confills of refining-bafkets, fcum-
bafkets, pulling-up-ballcets, coal and clay-bafkets, &c.
The fugar-mill is one of the mod fimple machines of the

kind : the runner is fomctimes made of caft-iron and fome-

times of ftone : the former is preferable, becaufe a larger

diameter and a broader furface may be had with the fame
weight. The runner and the centre poft fhould have a brafi

collet within them, for the iron fpindle to turn upon. The
mill fhould ftand on a folid foundation ; either on the earth,

or on the centre of a brick or ftone arch. The veflels of

pottery are of various fizes, and of two different forms and
denominations, viz. pots and moulds.

The conftruftion of the pan-chimney requires peculiar

attention ; it fhould be placed on iron bafes, and the hori-

zontal bars on which it refts muft be wrought in the walls

of the building, and clenched down on the outfide. But
the fetting of the pans is the moft difficult work ; for it is

neceffary that they fhould be fo fixed, as that the flones,
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which burn away under them three or four times in a year,

mould be taken out and replaced, without pulling down the

whole work.
After all, a principal confideration in the confirmation of

a fugar-houfc, is the obtaining a fufficicnt degree of heat.

Various degrees of heat arc required for different forts of

goods, and occafionally for the lame fort : accordingly

each floor may be made more or lefs warm, as the cafe re-

quires. The heat is introduced through the pan-chimney,

the ftove-chimney, and fometimes through iron or brick

flues raifed on purpofe. It is communicated from the

chimnies by (hutting the regiller-plates, after the fires are

extinguifhed, or when they are nearly out, and the remain-

ing afhes are perfectly clear. After (hutting the rcgilter-

plates, the fmall iron doors (one of which i6 fixed in the

chimnies both of the cockell and the pans upon every floor;

are opened, to convey heat where it is wanted.

Labourers in fugar-houfes arc very fubjett to dyfenteries :

the vltrum mitimonii ceralum is an effectual remedy in thefe

cafes.

Sugar- Aft//, a machine ufed in the Weil Indies to prefs

out the juice from the fugar-cane, as briefly defcribed

under our article Sugar, fupra. The fugar-mill is a very

limple machine, conlilting only of three vertical rollers

mounted in a frame. The power is applied to the centre

one to turn it round, and all the three are made to turn to-

gether by means of cog-wheels. The canes are introduced

between thefe rollers, which as they turn round draw in the

canes and give them a very violent preflure, which is fuf-

ficient to extract the juice and leave the canes dry.

Sugar-mills are worked by cattle, wind, or llreams of

water ; and fince the improved fleam-engines of Mr. Watt
have become general, many ileam fugar-mills have been fent

out to the Well India plantations. In lituations where a

fall of water cannot be obtained, thefe are preferable to

cattle-mills or wind-mills ; for if cattle are ufed, an extra

Hock fhould be kept on purpofe, becaufe the regular cattle

of the plantation are fully employed at the fealon of cut-

ting the canes. The operations of the mill mould be car-

ried on conftantly in a regular manner, until the whole crop

is finifhed, or there will be danger of the juice fermenting

in the canes, if the machinery is not fufficiently powerful

to extract the juice from the canes as fall as they are

brought in from the field in bundles. For this reafon wind-

mills are very objectionable, as no dependence can be placed

upon them for fulfilling their allotted talk in the required

feafon. In many wind-mills levers are provided, to which

mules or oxen can be harnefled, to work the mill when the

wind fails, the machinery of the fails being then detached.

But this expedient takes ofl the cattle from their regular

field employment. A water-mill, or (team-engine, is free

from thefe objections ; and if it is fufficiently powerful, the

whole produce of a plantation can be prefled, and the juice

obtained ready for the boiiing-houfe, in fo fhort a time that

the juice will be quite frefh. There are fome water-mills in

Jamaica, fufficiently powerful to grind as many canes in a

week as will make thirty hogfiieads of fugar.

Plate Sugar-Mill contains two views of a fugar-mill

to be worked by fleam. K reprefents the axis of the

crank of the iteam-engine, and L the fly-wheel ; I is a

pinion, fixed upon the end of the axis K, and turning the

large cog-wheel H, which is fattened upon the extremity of

the horizontal axis G. The beams M, which fupport the

pivots of the two latter wheels, are built into a wall, which
may be coi.fidered as the wall of the houfe in which the

fleam-engine is placed. At the oppofite end of the hori-

zontal (haft, G, is fixed the bevilled cog-wheel F, which
10

motion to the horizontal bevilled wheel E, fixed upon
the ton of the axis, 1), of the middle roller B. The two
other rollers, A and C, are placed on each fide of it,

and all three are made to turn round together by a cog-
wheel, S S S, at the upper end of each. The rollers are
mounted in an iron frame, confiiling of two horizontal frames,
PP, Q Q, fuftained by uprights O, O, and the openings
of the trames P, Q, contain the brafs bearings for the pivots
of the three rollers, which bralles are adjullable by means
of crofe keys, and wedges driven through openings in the
frames, lo as to force the rollers towards each other, and
retain them at a regular and invariable dillance. The fur-

faces of the rollers are fluted, as is fhewn in the figure, with
grooves of a fmall depth. Thefe make the rollers take a
firmer hold of the canes to draw them in, and alfo facili-

tate the running down of the juice from the cane8 into a

pan or ciftern, which is formed round them at the lower
part Q Q, by a plate of iron upon the frame Q, turned
up all round at the fides ; and at one end there is a
fpout, Q, to carry oft the juice into a pipe, which leads to

the boiiing-houfe. This receptacle for the juice forms a

fmall circular channel or gutter round the lower edge of
each roller, to receive the juice which runs down the furface

of the rollers ; but a fmall raifed rim 13 carried round the

centre part or pivot of each roller, the edge of which is higher

than the furface of the liquor in the pan, to prevent the

juice flowing down into the bearings of the lower pivots.

The weight of each roller, which is considerable, is fup-

ported in a brafs Hep or bearing beneath the frame Q Q,
as is (hewn by the dotted lines in Jig. 1 ; and in fome cafes

friction-rollers are applied beneath. The rollers are made
of call-iron, and hollow within ; the external furfaces are

truly turned.

The operation of the fugar-mill is extremely fimple : the

canes are made to pals twice under the preflure, firft be-

tween the rollers B, C, and then between B and A. For
this purpofe, the negro who attends and feeds the machine,

takes the canes in a handful, and applying their ends be-

tween the rollers B and C, the motion will draw the canes

in between them, and they thus receive a firlt preflure.

Another perfon, who (lands behind the mill, and is called

the returner, bends the ends of the canes as they come
through, and holds them in contact with the furface of the

centre roller B, fo that it will carry them round by its mo-
tion, and introduce them again between the rollers A, B,
where they will come out again in front, preffed dry from
their juices. The fecond pair of rollers, A, B, are ad-

julted by the wedges 'of their bearings, fo as to be rather

nearer together than the firft pair, becaufe the canes are

flattened and crufhed by the firft preflure between the rollers

B, C, and require a ft ill greater degree of preflure the

fecond time. The fpace between the rollers is very fmall in

either cafe, for the canes are of a very foft fubltance, and

they are fqueezed exceffively hard in palling between them.

In the moll complete mills they employ what is called a

dumb returner, inttead of having a perfon behind the mill

to return the canes. This is a circular piece of frame-work,

or kind of fcreen, which is fixed fail to the frames P and Q,
and is made to encompafs the middle roller at the back. It

receives the canes as they come through the firft time, and

holds them in contact with the middle roller, till the ends

return between the other pair of rollers. It effects this

much more completely than the mod attentive returner can

do. The canes which have paffed through the mill are

fqueezed completely dry, and are fometimes even reduced

to powder. This refufe is called cane-trafh, and is ufed as

fuel in the boiiing-houfe.

Sugar-
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re formerly made of wood in the framing,

and th<- '. rs were made of hard wood; afterwards they

Were covered with an iron cafing. The bell mills are now
made wholly of iron, which is a h rial, becaufe it

will not fuffcr the rollers to yield, and the canes which are

prefented cannot efcape the full force of the preflui

which it is intended to fubjeft them. When the fugar-mill

is turned by cattle, the axis, D, of the middle roller has a

long lever fixed acrofs it, in place of the wheel E: the arms

of the lever extend on each fide at leail eighteen feet from

the centre, for the cattle to draw from ; and to render the

arms firm, the axis L is carried up to a conliderable height

above E, and oblique braces of wood are extended from the

extremities of each of the arms, by which the horfes or

mules draw, to the top of the vertical axis, thus forming a

triangle. Two mules are harneffed to each arm for the

common fmall mills; but for a mill fuch as is reprefented in

the drawing, four arms mull be provided, to admit of fix or

eight mules to turn it.

Some fugar-mills hare been made within thefe few years

of an improved ftructure : the rollers are placed horizon-

tally, and the centres of the three are arranged in a ti i-

angle, two rollers being below and one above them,

fo that the upper roller, to which the power is applied,

touches the other two : in fact it rells upon them, and the

returner is rendered unneceffary, becaufe the two lower

roller* are fo near together, that the canes pafs from one

to the other. This is not a new invention, as we find a

drawing of it in Mr. Smeaton's MS. papers entitled " fugar-

mill, dcligned for Mr. Grey in 1754, and lent by him to

Jamaica, but not then executed." This mill, which is on a

large fcale, and has two fets of rollers, is worked by an over-

fhot water-wheel, the axis of which forma the upper of the

three rollers at each end, and is for that purpofe cafed with

a cylinder of iron : the other two rollers at each end of the

wheel are placed beneath the axis, lo that it will reft upon
them. The upper roller, therefore, anfwers to the middle

roller of the common fugar-mill, and the two lower ones to

the outfide rollers ; but the centres being arranged in a

triangle, iiiflead of a ftraight line, the two outfide rollers

are brought as near together as they can be not to touch,

which mufl not be, becaufe their furfaces move in oppofite

directions. The two lower rollers are contained in a fmall

ciitern, which is to receive the juice ; and if the level of the

water-wheel renders this cillern too low for the juice to run

off to the boiling-houfe, a fmall pump is applied to lift it

into a proper trough. This pump is worked by a lever and

a pin, projecting from the fhaft of the water-wheel,

two lower rollers are turned round by means of a cog-wheel

upon the end of each, working in cog-wheels upon the axis

of the water-wheel and upper roller ; but it is neceffary to

have two feparate cog-wheels upon this axis, becaufe as the

two lower rollers are placed fo near together, the cogs of

their wheels would touch ; and as this cannot be, becaufe the

adjacent furfaces of the two lower rollers mult move in con-

trary directions, the cog-wheels upon the two low

are therefore placed in different planes, fo that they will

fide by fide, and will not meet each other. The teeth of

the cog-wheel upon the upper roller or axis of the water-

wheel is made of double breadth, or has two feparate rings

of cogs, one giving motion to each of the rollers. By this

means the three rollers are all turned round in the fame di-

refti in*, a 1 the common vertical mill. This occafions the

two adjacent fides of the two lower rollers to move in con-
trary directions.

The advantages of placing the rollers horizontal are con-

fideracle. The weight of the water-whec!, as well as its

power of rotation, tend to keep down the upper roller

upon its work. The feeding of the mill is rendered much
more regular and eafy, and the canes are returned through

•ntl prcfiure, without the aid of the returner.

For the convenience of feeding the mill, a board or bench
is placed in a (loping direction, Lading to the fpace between
the fir It of the lower rollers and the upper roller : upon this

ich the canes are fpread in a regular and even layer,

which is pufhed forwards, and enters between the rollers, in

the fame manner as a threlhing-mill is fupplied. The canes
as they pafs through are 1 againft the furface of the

back lower roller, becaufe the fpace between the two is not
fufficient for the canes to fall through ; and the motion of
the back roller raifes up the canes, and introduces them be-
tween the back roller and the upper roller. This fecond
preflure deprives the canes of all their juices, and they
are received on an inclined board, which dopes from the
rollers lufficiently to carry down the cane-trafh into a heap,
from which it can occafionally be carried away. A mill of
this kind will do much more work than a vertical mill,

for the negro mull lofe time in feeding the canes between
the vertical rolls, becaufe he can only prefent as many as

he can hold between his hands ; but with a horizontal feeding

board he fpreads out a fufficient quantity of canes, and by
pulhmgthem forwards, prefents them to the mill as fait as it

will take them in, a::d tiiat at the fame time without choaking,
becaufe he can arrange them in a layer. There is no advan-

tage in placing the rollers vertically, which was originally

done only with a view of making the moft convenient appli-

cation of the power of the cattle. When a water-wheel is

ufed, or a fleam-engine, the horizontal rolls are the molt
convenient as well as the molt effective. When a water-

wheel is applied to turn the common fugar-mill, the wheel
E, at the t p of the axis of the middle roller, is made twice

or three tines as large as reprefented in the figure, and its

teeth downwards ; then a wheel, fimilar to the wheel F,
gives ;t motion : this latter wheel is fixed upon the end of
the axis of the water-wheel, but it is then placed beneath
the wheel E, inftead of above it.

Sugar, in Agriculture, is a material that is found to be
prefent in many fubltanccs which are employed as the food
of domeltic animals, and upon which their power of nourish-

ing and rendering them fat, in a great meafure, depends.

It i< alcertained to exilt, in a pretty large proportion, in a
great number of plants and fubltances that are ufed in this

way ; and its feeding or fattening properties in fuch cafes

have lately been put to the teft and more fully proved, in

confequence of the markets of this country having been fo

much overftocked with this fubftance in its prepared Hate,

from our poffeflions in the Weft Indies. Various hints, pro-

pofals, and attempts, for bringing it into ufe in this inten-

tion, have been made ; and different limited trials have fully

decided that it is capable of being employed for this pur-

pofe with fuccefs ; but hitherto the want of proper regula-

in regard to the duties that have been laid upon it in

this country, have put a bar to any confiderable trials or

undertakings ir. this I ft forts of the above descrip-

tion of animals are fond 1 f this fubllance, as well as the

other matters which contain it ; and it is found to fupport

and keep them in c in an equal manner to rnoft

:er matter of that kind ; but from the

: the quantity employed, fome fort of diltem.

material is conltantly neceffary, fuch as hay, cut llraw,

or fome other limilar bulky fubftance, in order to

1 diftend the flomach in a proper manner. See Sac-
charine Matter.

It is obferved on the fame authority, that befides the

cryltallized
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cryftallized and folid fugars, there appears to be a fiifrar

which cannot be feparated from water, and which exifts

only in a fluid form ; and that it is this which conltitutes

a principal part of melalles or treacle, which has alfo been

employed with fuccels in fattening animals of the cattle

kinds, in mixture with fome fort of diltending fubftances.

See SrALL-Feeding, and Treacle.
Sugar, in Chemiflry and Medicine, denotes a cryftal-

lizable efl'ential lalt, of a fweet agreeable talte, contained

more or lefs plentifully in many kinds ot vegetables, as well

as in the fugar-cane, which furnilhes the greatett quantity

of it.

Sugar, according to the experimental trialt of fome, con-

tains carbon, oxygen, and hydrogen, nearly in the pro-

portions of three of the iirit, four of the fecond, and eight

of the lafi. And the eftimates of others give the fame

elementary parts, as in fubftances of the gum kind ; as

eleven of carbon, ten of oxygen, and twenty of hydrogen.

M. Marggraf has obtained fugar from the roots of fe-

veral plants, as from carrots, parfnips, white and red beets.

Among all the vegetables indigenous to the middle and

north of Europe, which are fentibly faccharine, the beet-

root is found to exceed them all in the quantity of fugar

which it contains : this was afcertained by M. Marggraf,

in his experiments for difcovering fome native fugar that

might ferve as a fubltitute for foreign fugar. ( Mem. de

l'Acad. de Berlin, for 1747.) See Beta. Two methods

were purfued by this accurate chemift. One was to dry a

given portion of the vegetable, to boil it in rectified alco-

hol, and then keep the alcoholic folution at reft for a time,

by which the fugar will feparate in cryftalline grains. This

mode, however, is much too expenfive to be purfued in

manufacture, but it ferves as an ufeful indication of the

comparative proportions of fugar in different vegetables,

though the actual quantity obtainable by the ufual mode ot

manufacture appears to fall far fhort of what is yielded by
treatment with alcohol.

The other method was to imitate in the fmall way the

procefs performed on the fugar-cane juice, which alio was
attended with a certain degree of fuccels. The experi-

ments of this celebrated chemilt are the following : three

roots were fele&ed, the white beet, the red beet, and the

Jkirret, all of which gave evident indications of abounding
in fugar, for when cut in flices, and dried, their talte is very

fweet, and the microfcope fhevvs a number of cryftalline

grains of fugar difperfed through their fubftance.

Some flices of white beet thoroughly dried, but not burnt,

were powdered coarfely, and 8 oz. of this powder, again

dried, were put into a bottle with 16 oz. of highly recti-

fied alcohol, and being loofely (lopped, the liquor was
flowly brought to boil on a fand-bath, with frequent

making. The veffel was then removed, the folution fil-

tered, and the powder prefled ftrongly, to fqueeze out all

the liquor. This clear folution was then put into a bottle

which was corked, and fet by in a cool place. A cryftal-

lized fait depofited gradually in the courfe of fome weeks,
which was hard and tolerably pure fugar. This was re-

diflolved and again cryftallized in the fame way, by which a

very pure fugar was obtained. In this way, 8 oz. of the

white beet-root gave half an ounce, or TV of fugar ; 8 oz.

of fkirret-root, equally dried, gave 3 drachms, or about Vt of
fugar ; and the fame quantity of the red beet gave only z\
drachms, or about 75- of fugar. The folution, however, (till

contained a quantity of fugar mixed with the refinous part
of the root, and if it is evaporated to drynefs, a fweetifh

uncyftallized extract remains.

The fkirret-root was then treated in the following man-

ner without alcohol, with a view of extracting the fucar.

A quantity of it wa c I ;
>' fmall, bruifed in a mortar,

aid the juice exprefl'ed through a cl th bag, and the pulp
was ag-ain moilteued w-th water, and exprefled, to get out all

the faccharine liquor. The whole liquor wa=; then k-pt at

reft for 48 hours, in a cool cellar, by which moft of the

feculence fubfided, and the clear liquor was carefully drawn
oft. The author lays much ftrels on this part of the pro-

cefs, which, if it is not done properlv, confiderably hinders

the fubf -quent production of the fugar. The clear liquor

was then heated in a copper pan, clarified with white of
egg, and boiled down to the confidence of thick fyrup, and
kept in this ftate for about fix months in a warm place, by
which it concreted into afemi-fluid cryftalline mafs, compofed
of impure cryftals of lu'^i- and a good deal of lyrup. The
whole mafs was then a little warmed, to give the fyrup a
little more fluidity, and poured into a funnel-fliaped veffel

of tinned iron, with holes at the fides and bottom, and fet

by in a warm place ; by which, after a conliderable time,

the impure uncongealabie fyrup flowly filtered to the bot-

tom, leaving the purer faccharine part in the form of a
brown granular mafs. The latter was then re-diflolved in

water, again clarified with white of egg, ftrained, boiled

with a little lime, again ftrained, and then evaporated to a

thick confiftence, and ftirred till cold. A fugary vifcid

mafs ftill purer than the lalt was thus obtained, which, on
being kept for a week in a funnel-fliaped pot, with a fingle

hole at bottom, plugged up, congealed into a grained fugar

equal to good mufcovado, from which a fyrup feparated

and dropped through when the plug was withdrawn.

Such is the procefs of this chemift to obtain a fugar from
the fkirret-root, and he proceeded in the fame manner with

the white and red beet-root, and with the fame fuccefs.

He further obferves, that he rafped the beet-roots, being

harder than the fkirret ; that the mucilaginous depofit from

the beets was browner and lefs copious than from the

fkirret ; the fugar from the white beet was the moft

abundant and the pureft, and that from the red beet was
the leaft fo. The mucilage or fediment from the fkirret,

wafhed with cold water and purified, yielded a very good
white farina.

All thefe roots are very watery. The white beet lofes

by gentle, but entire, deficcation, full three-quarters of its

weight, and the red beet feven-eighths.

For an account of the experiments of Achard, and other

chemifts, fee Beta.
It is alfo prefumed, that much fugar may be obtained

from other vegetables, as from green peas, cabbage, green

farinaceous grains, as barley, (fee Malt,) ripe fruit of

grape, date, and fig, and the root of parfnip, &c. and

from feveral trees, as the fycamore and birch trees. Green
maize (fee Maize) contains a liquor from which the

American favages are faid to extract fugar. It may alfo

be extracted from the afclepias caule erecloftmplici annuo, and

from any (lowers collected while the morning dew is upon
them. But the vegetable which yields the largeft quantity

of fugar, next to the fugar-cane, is the fugar-maple. (See

Maple.) The methods employed for extrafting fugar

from this tree in Canada are related by M. Gautier, in the

Mem. des Scav. Eftrang. torn. ii. and by M. Kalm, in the

Swedifh Mem. for 1757. (See Maple Sugar. ) The feafon

for t.ipping the tree is from February to April, for about

fix weeks, during which time a tree of moderate (ize will

yield from 20 to 30 gallons of fap, from which may be

made about five or fix pounds of pretty good fugar. The
tree does not feem to fuftain any injury from this operation,

for the juice is more faccharine from the trees that have

been
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b^cn already tapped, than from thole that arc frefli. This

juice, which is clear, and of a pleafant talle, is made into

fugar by the farmers in the country, with a Pimple ap-

paratus. It is ufually clarified with lime and white of egg

(or rnilki boiled down, grained, and clayed, like the cane-

juice. Sometimes the quantity of liquid is reduced by

freezing at the proper feafon, which is preferred to evapo-

ration. This lubltance might, it is fuppofed, be made into

loaf-fugar, a: well as the mufcovado ; and it is commonly ufed

in a half-purified ftate, like the common moitl fugar. The
juice will alfo furnifli a pleafant wine by fermentation, and

a good vinegar.

By difcovering a menftrunm that would diflolve the

fugar, and not the flimy fubftance, the faccharine and muci-

laginou; parts of plants might be feparated from one

another with advantage. Sugar is fcarcely, if at all, con-

tained in any part of the animal kingdom, (honey cer-

tainly belonging to the vegetable,) except in milk, and in

the urine, during the Angular difeafe called " diabetes

mcllitus."

Pure fugar appears either in a regularly cryflallizedform,

or in mining white cryltallized grains. Both in candy and

loaf it is hard and brittle, inodorous and fweet. If hard

loaf-fugar be rubbedin the dark, it is very luminous. With
the nitric acid it is convertible chiefly into the oxalic acid.

It is very foluble both in water and alcohol. Melafles,

which are conllituted chiefly of the uncryllallizable parts of

the juice of the fugar-cane, and which Proud has denominated

liquid fugar, are more foluble in alcohol than fugar. Sugar

requires only its own weight of water at 48° for its folution ;

and when united at a higher temperature with a fmaller

quantity, it remains diffolved and forms a fyrup. The
watery folution, mixed with mucilaginous, farinaceous,

or other matters, readily enters into the vinous ferment-

ation ; whence it is inferred, by coniidering that the ftrength

of the liquor and quantity of alcohol produced depend on

the quantity of fugar, that the molt eflcntial part of the pro-

cefs of vinous fermentation is the converfion of fugar into

alcohol. Four parts of boiling alcohol diilolve one part of

fugar ; but a moiety of fugar again leparates by reft in

cryllals. Oils readily combine with fugar, and the mixture

is mifcible with water. Lime and the fixed alkalies unite

with fu^ar, and form compounds, without any fweet talte.

The concentrated llrong acids diflolve and decompofe

fugar, but the weaker fimjjly diflolve it ; and the alkaline

and earthy hydro-fulphurets, fulphurets, and phofphurets,

decompole it, and refblve it into a lubllance refemblinjj gum.
Its ultimate conllituent parts, according to Lavoifier, are

64 of oxygen, 28 uf carbon, and 8 of hydrogen, in 100 parts.

Sugar melt? at a heat confiderably above that of boiling

water, and forms a blood-red vifcid fluid, which, cooled,

has a flavour of empyreuma, not ungrateful, mixed with

the natural fweetnefs. When melted, it take6 fire from a

lighted fubftance, ai.d burns with a ftrong red flame, and

a penetrating odour, which excites coughing, and is owing
to the production of an acid.

If fugar be diililled per fe from a glafs retort with a heat

jrraduaily increafed to rednels, and the products be care-

fully collected, they will be found to be, firft, a coloured

liquor, ftrongly aci.l and pungent, called the "pyromucous."
A large quantity of _a? comes over at the fame time, which

is hydro-carbonat mixed with a little carbonic acid ; and

a very pure charcoal is left behind, which burns away in

the open air without leaving any refidue. Neither azot,

ammonia, nor lime, nor any other fubftance, is obtained in

this pr.ocefs, whence it appears that fugar is one of the

purelt hydro-carbonous oxydo known.
1

The aftual chemical differences between mucilage and
fugar, as ftated by Mr. Cruikfhank, are the following:

fugar is foluble both in water and alcohol, and cryftallizable

from either folution ; but mucilage is infoluble in alcohol,

and refufes to" cryltallize from its watery folution : 480
grains of fugar yielded by did illation 120 grains of charcoal,

270 grains of liquid pyromucous acid, 41 ounce-meafures of
carbonic acid gas, and 1 19 ounce-meafures of hydro-carbonat
gas :—the fame quantity of gum arabic yielded 96 grains

of charcoal, 210 grains of pyromucous acid, 93 meafures of

carbonic acid, and 180 of hydro-carbonat. It alfo gave
about 10 grains of lime, and the acid, when faturated with
lime, gave out a little ammonia ; and hence it appears, that
lime and azot are fubdances that belong to mucilage, and
not to fugar. The habitudes of each fubftance with nitric

acid differ alfo confiderably. When gum arabic (e. g.) is

heated with nitrous acid only till nitrous gas begins to be
difengaged, a quantity of white infoluble matter precipitates,

which is the " mucous" acid, and the refidue is " malic"
acid, which a farther addition of the nitric converts into

oxalic. But fugar is changed into oxalic, or malic and
oxalic acid, without the production of any mucous acid.

The quantity of oxalic acid produced from a given weight
of lugar with nitric acid alfo exceeds that yielded by the

fame weight of mucilage with the fame proportion of acid.

In the fpontaneous changes, alfo, fugar and mucilage differ

efientially : fugar being the effential material of the vinous

fermentation ; but mucilage is incapable of this procefs

when pure, and appears to contribute little to the genera-

tion of alcohol, when in combination with fermenting

materials.

From the known properties of fugar, it is fuppofed to

unite the unftuous part of the food with the animal juices :

hence fome have concluded, that it is nutritive to animals,

and increales corpulence ; others have alcribed to it a con-

trary efteft, as it is faid to prevent the feparation of the

oily matter, which forms fat, from the blood ; and others,

again, have charged it with rendering the juices thicker

and more fluggifli, retarding circulation, obftrufting the

natural fecrctions, and thus occafioning or aggravating fcor-

butic, cathartic, hypochondriacal, and other diforders.

However, experience feems to fhew, that the moderate ufe

of it is at lead innocent.

Profeflor Murray, who has treated this fubjeft very

elaborately, thinks that by the fermentation which fugar

undergoes in the ftomach, and by its relaxing refolvent

faponaceous qualities, as well as by the acid which it con-

tains, it rather tends to emaciate than to fatten the body ;

and in this opinion he obferves that he has the authority of

Boerhaave, who fays, if this fweet be taken in large quanti-

ties it produces emaciation, by diflolving too much of the

animal oil. He is therefore much furprifed, that Mr. John
Hunter fhould lately recommend fugar and honey a6 the

bed reftoratives to thofe fuffering from great debility by a

long courfe of mercury. What may be the eflsfts of fugar

in this refpeel in its refined ftate may be difficult to de-

termine ; but in its crude ftate there can be no doubt of its

affording a confiderable fhare of nourifhment, both as com-
bined in various vegetable matters, and as feparated by art.

Thofe animals which wholly feed upon it in the fugar

iflands, become remarkably corpulent ; and the negro
children, whofe diet happens fometimes for a feafon to be
confined to melafles, are eafily diftinguifhed from others by
their fuperior bulk ; they are, however, more difpofed to

fuffer by worms, and are likewife lefs adlive and healthy.

Sugar however appears, by the experiments of feveral

writers, to prove deleterious to various kinds of worms,
either
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by immcrfing them in a folution of fugar, or fprink-

ling it upon their bodies ; and twenty grains of lump-fugar

1 into the flomach of a frog, produced immediate

torpor and death, which followed in the courfe of an hour :

it alfo proved i ital to pigeone, and to the gallina? kind,

but not to fparrown ; and with fheep and dogs it had no

other effect than that of a cathartic.

Su nly be taken into the ftomach in pretty

large i , without producing any bad confequences;

though proofs are not wanting of its mifchievous eftects, in

which, by its attenuating and diflolving the fluids, and re-

laxing the folids, debility and difeafe are laid to have been

produced. Stark tor many days took from four ounces of

fugar, to eight, ten, fixteeu, and even twenty, with bread

and water, by which naufea, flatus, ulceration in the mouth,

with rednefs and tumefaction of the gums, oppreflion,

purging, pain, and rednefs of the right noilril, bleeding at

the nofc, and livid itreaks over the right fcapula, were pro-

duced. We are alfo told that a boy, who was much af-

fected by acidity of the ftomach, in a ihort time greedily

ate a large quantity of lump-fugar ; foon afterwards he

was taken ill, and the next morning found dead in his bed.

Upon examining his body, red fpots, and other marks of a

difTolved Itate of the blood, were dilcovered. What degree

of credit ought to be given to thele and other cafes of the

like kind, we leave to the judgment of our readers : but

that the liberal ufe of fugar to many (tomachs has greatly

impaired the digeltive powers, and laid a foundation for

various complaints, is highly probable. At the fame time

we muft admit, that feveral indulge largely in this article, if

not with advantage, at lead with impunity.
As a medicine, iugar cannot be confidered to poflefs

much power. Dr. Cullen claries it with the attenuantia ;

and Bergius ftates it to be faponacea, edulcorans, relaxans,

pectoralis, vulneraria, antifeptica, nutriens. In catarrhal

affections, both fugar and honey are frequently employed :

it has alfo been advantageoufly ufed in calculous complaints

;

and from its known power in preferving animal and vege-

table fubflances from putrefaction, it has been given with a

view to its antifeptic effects. The candy, by diffolving

flowly in the mouth, is well fuited to relieve tickling

coughs and hoarfenefs. The ufe of fugar in vari us medi-
cinal compofitions is too obvious to require being particu-

larly pointed out.

Raw fugar and melafies, by virtue of their oily or treacly

matter, prove emollient and gently laxative. The cryftals

or candy are molt difficult of folution, and hence are molt
proper where this foft lubricating fxveet is wanted to dif-

folve (lowly in the mouth, as in tickling coughs and hoarfe-

nefs. Refined fugar, externally applied, is efcharotic.

Coarfe fugar, in which there is more oil than in refined

fugar, is recommended as a good medicine in collyria for

difcharging ulcers of the cornea, in which aftringents are

hurtful. Aikin. Lewis. Woodville.

Sugar, Acid of See Oxalic Acid.

Sugar, Empyrcumatic Acid of. See Sugar, fupra, and
Pyromucous Acid.

Sugar, Cajk or Cheflof. See Cask and Chest.
Sugar of Lead. See Lead, and Saccharum Satumi.

Sugar, Maple. See Acer, Maple Sugar, and Sugar*
fupra.

Sugar of Milk. See Milk.
Sugar of Rofes, faccharum rofatum, is white fugar cla-

rified, and boiled into a confiftence in rofe-water ; when
boiled, they form it into lozenges, fometimes into little

grains, of the fize of peas, by keeping it itirring till it be
10

cold and dry. It is reputed good to foften and allay acri.

monies, &c. of the bread. See Rose.
SvcMi-Spirit, a name given by our diftillers to a fpirit

made in England, Holland, and other place?, f>om the warn-
ings, fcummings, drofs, and walle of a fu jar. baker's re-

fining-houfe. The manner of preparing it is the fantie with
that ufed for the malt and melafies fpirit ;. The refufe of
the fugar is fermented with water in the ufual manner, then
diftilled into what is called low •winet, and afterwards
rectified, without any addition, into proof-fpirit.

When the operation is well performed, and no foul,

fetid, or foreign matter has got in among the wafh, this

is a tolerably clean fpirit. We commonly make it fuch, but
in Holland it is ufually made very naufeous and difagree-

able; though capable, by an eafy rectification, familiar

with us, but not much known abroad, of being brought
to a fine and clean fpirit. With us this fugar-fpirit is ufed

to mix with, and adulterate brandy, rum, and arrack,

which will receive a large dofe of it without its being at

all difcoverable ; but the Dutch, who have it very coarfe,

can only adulterate rum with it, and even that will bear

but a fmall proportion, without being betrayed by its

naufeoufnefs.

This fugar-fpirit, reduced to alcohol, makes one of the

pureft fpirits we are acquainted with, much fupcrior to that

of melafies, and much more to that of malt. Shaw's Effay

on Diftillcry.

We have in the Philolophical Tranfadtions, an account

of a volatile and pungent fpirit of fugar, which was made
from what the fugar-bakers call fugar-water ; which is no
other than the water in which the aprons, moulds, and
other utenfils, employed in the refining of fugar, are wafhed.

This was fo extremely pungent, that a man could not

fmell to a large quantity of it without danger of fuffocation

;

and fo volatile, that no (topping it up could preferve its

fpirit for any length of time. Phil. Tranf. N° 130.

Sugar Scum, in Agriculture, the furface fcummy material

which is taken oft" from the boilers of the fugar-bakers, and

which in fome places is made confiderable ufe of as a manure.

It confifts principally, according to fir H. Davy, of bullock's

blood, which has been employed for the purpofe of feparat-

ing the impurities of common brown fugar, by means of

the coagulation of its albuminous matter by the heat of the

boiler. It is of courfe of an animal nature, and muft be

moft ufeful on lands in which there are fubflances of the

mouldy kind, on which it can readily operate and produce

a beneficial effect.

Sugar, in Geography, a river of Veragua, which dis-

charges itfelf into the bay of Honduras.—Alfo, a river of

America, which runs into Saganaum bay—Alfo, a river of

New Hampfhire, which runs from the Sunnapee lake into

the Connecticut.

Sugar Creek, a river of Pennfylvania, which runs into

the E. branch of the Sufquehannah, N. lat. I4i°4i'. W.
long. 76 33'.—Alfo, a townfhip of Armftrong county, in

Pennfylvania; containing 11 13 inhabitants.—Alfo, a town-

fhip of Venango county, in Pennfylvania; containing 461

inhabitants.—Alfo, a townfhip of Greene county, in the

diftrict of Ohio ; containing 1286 inhabitants.

Sugar Hill, a rugged eminence in the (late of New
York, near Ticonderago, which was taken pofleflion of by

general Burgoyne, when he compelled the Americans to

abandon Ticonderago.

SuCAR-Zoa/, a mountain of the ifland of Cuba ; 35 miles

N.E. of St. Jago.—Alfo, a mountain of the ifland of

Ceylon ; 52 miles N.E. of Candy.—Alfo, a mountain or

hill of Scotland, in the county of Sutherland ; 8 miles S.E.
of
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\tV-t Point.— Alfo, a fmall ifl.ind in the F.alT Indian

Bra, new t lie- N. coaft of the iflandof Flnres. N. Lit. 7 59'.

1 :o 3
ej'.—AK01 a cape on the W c VI of Africa.

^i. I 1. rj f'.—Alio, a final. ilLnu. in the Mcrgui Arcln-

N ' . 10° 41'.

\.\\-l.oiif Bay, a bay on the N.E. coaft of the ifl.ind

of Juan l

//;.'/, an eminence, fervingas aland.nark, on

the N. coaH of lake Eric.

SvoAK-I.oaf Hills, mountains of [reland, in the county

of Wicklow, near the iea-coa'l ; 10 mile.-. N. ol Wicklow.

SUGAR l.taf Iftands, a duller ol Imali lflands rear the

W. coall 1 fNew Zealand, N. ol Sugar-loaf Point.

SiVGMi-I.oaf Point, a cape on the W. coaft of Eaheino-

ir.vihee, the northern ifland of New Zealand. S. lat.

»9 ft W. lonjr. i8y° 8'.

SUGENHEIM, a town 1 f Germany, belonging to

the margravate of A'ifpach, ii. filiated by the bifhopric of

Bamberg ; 20 miles NT
. of Anfpach. N. lat. 49 40'. E.

k>Dg. io° ai'i

SUGER, iii Biography, abbot of St. Denis, and prime

minilter of France under Louis the Young, was born in

the year 1082. He was employed by Louis lc Gros, who
conferred on him the abbey ot St. Denis, and employed

him tn a variety of concerns of a very different nature from

thofe of his ecclelialtical appointment, fo that he adopted the

manners and appearance of a ftatefman, more than thofe of

an abbot. At leng'h, by the exhortations of St. Bernard,

he determined to reform both his monaftery and his own
conduct. Accordingly he had refolved on confining him-

felf to his cloifter, when Louis the Young, fucceiror to

Louis le Gros, fetting out on a crufade to the Holy Land
in 1 147, nominated Suger regent of the kingdom. In this

high Itation he acted with wifdom and integrity, and adopted

meafiires for fupplying the king with money, without

burdening his fubjeifts. After the king's return he continued

to place confidence in Suger, who prevailed with him not

to divorce hi« queen Eleanor of Guienne ; but unfortu-

nately for the kingdom, this great mimfter died in 11 52, at

the age of 70. He was magnificently interred at St. Denis,

the monks exprefling a due fenfe of his fame, by merely in-

fcribing on his tomb the words " Here lies the abbot

Suger." His works were a " Life of Louis le Gros,"
»* Memoirs of his Adminiftration at the Abbey of St.

Denis, &c." " Epiftles," &c. which Du Chefne has pub-
limed in the collection of French hiftorians. Moreri.

SUGGESTION, Suggestio, the act of hinting, or fur-

nifhing another with a thought or defign, or of inlinuating

it artfully into his mind.

In the French law, a teftament is faid to be made by fug-

geftion, when it is made by furprife, and contrary to the

intention of the teltator.

If fuggeltion be proved, the teftament becomes null.

Articles of fusgeftion are not admittable againft a teftament

written with the teftator's own hand, which is never fuf-

pefted.

S LGGE.STIOs/or Prohibition, in Law. See Prohibition.
SugGBSTIORj Profecution by Information or. See Ix-

FOKM ATION.
SUGGESTUS, among the Romans, a place in the

Campus MarthlS raifed higher than the reft, where every

magiltrute, according to his rank, was allowed to harangue
the people ; but private perfons could not, unlefs they firlt

ob'ainrd leave from fome magiftrate to do it.

SUGGRUNDARIUM, among the Romans, a place

where infants, not exceeding forty days old, were buried

;

it being unlawful to burn them.
Voi. XXXIV.

SUGHUD Bazav, in Geography, a large harbour o»

the W coaft of Mindanao. N. lat. 6° e'.

SUGHUT, a town of Afiatic Turkey, in Natolia;

4 miles E.S.E. of Ilnik.

SUG1 LLATIO, in Surgery, an ecchymnfu; which fee.

SUGITIVA, a term ulrd by fome authors to cxprefi

medicine! winch fuck up and abforb the ferofities in drop-

fical perfons.

SUGOULLY, in Geography, a town of Hindooftan, in

Baharj 10 miles E.S.E. of Bettiah. N. lat. 26 43'.

E. long. 84° 44'.

SUGUD. See Pollock.
SUGULMESSA, Sigii.messa, or Segilmejpi, a town

of Africa, in the r: pre of Morocco, the capital of a dil-

trict, and at one time the capital of a kingdom to which it

gave name, now called " Tafilet;" which fee. This town
teems to have been known to the Romans; and we learn

from Leo Africanus that it was anciently called " Mella,"

i. e. Victory ; and that a Roman general, having there fol-

lowed and vanquifhed the Numidians, reftoreo the town,

and gave it the name of " Sigillum MefTa;," i. e. the Seal

of Victory, from which was derived Sugulnieffa ; 72 miles

E. of Tafilet. N. lat. 31 26'. W. long, f 1
S'.

SUHLA, a town of Germany, in the county of Hcnne-
berg, on the Haiel ; in which are manufactures of iteel,

fultians, and ticks ; 7 miles S.E. of Smalkalden. N. lat.

50° 40'. E. long. io° 58'.

SUHLINGEN, a town of Germany, in the county of

Hoya ; 14 miles S.W. of Hoya.—-Alfo, a river of Ger-
many, which runs into the Aue, 3 miles S. of Bahrenburg,

in the county of Hoya.
SUHMANDROOG, mountains of Afia ; 30 miles

S.S.E. of Car.dahar.

SUJALPOUR, a town of Hindooftan, in Malwa ; 40
miles N.E. of Indore.

SUJANAGUR, a town of Bengal; 36 miles S.S.E.
of Nattore.

SUJANHEE, a town of Hindooftan, in Orifl'a ; 36
miles S.W. of Balafore.

SVIATA, a cape of Ruflia, in the Frozen ocean.

N. lat. 67 40'. E. long. 46 34'.

SVIATOR, a cape of Ruflia, on the coaft of the Frozen
fea. N. lat. 6S° 30'. E. long 39 30'.

SUJATPOUR, a town of Hindooftan, in Bengal ; 62
miles N.E. of Dacca. N. lat. 24' 20'. E. long. 91° 25'.

—Alfo, a town of Hindooftan, in Rohilcund
; 35 miles

S. of Pillibeat.

SVIBOVETY, a town of Croatia; 40 miles E. of
Agram.
SUICERUS, (Schweitzer,) John CASPAR, in Biography,

a learned divine, was born in Switzerland in 16 19, ftudied

divinity at Saumur and Montauban, and became profefTor of
facred literature at Zurich. His Itudy of the Greek father*

produced feveral works, the principal of which colt him 20
years' labour, and was entitled " Tiielaurus Ecclefiafticus,

e Patribus Grsecis, ordine Alphabetico exhibens qusctinque
Phrafes, Ritus, Dogmata, Haerefes, et hujufmodi alia hue
fpeftant," Amll. 2 vols. fol. ; and in a much enlarged

edition, Amft. 1728. Among his other works were " Ob-
fervationes Sacra:," Tigur. 166c, 410. and " Mifcellanea,"

containing feveral extract" of the Greek fa' hers, with a Latin
verfion, Tigur. 1681, and a " Greek and Latm Lexicon."
Moreri.

His fon, Henry Suiccrus, was alfo a profeffor at Zurich
and at Heidelberg, and the author of Cme literary works.
He died in 1 705, the fame year with his father.

SUICIDE, in 3 general fenfe, andaccording to the etymo

3 P log^
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logy of the term, derived fromy<- and ctdo, is felf-murder. The
only queilion in the argument concerning this fubjeft, fays

arehdeacon Palev, is no other than thin,— May every man
who pleafcs to deltroy his life, innocently do fo ? Shall we
fay, that we are then only at liberty to commit filicide,

when we find our continuance in life become ufelefs to man-
kind ? Any man may, if he pleafes, render himfelf ufelefs;

and perfons of a melancholy difpofition are prone to regard

themfelves as ufelefs, when this in the judgment of other , i

not aftually the cafe. But if a law were promulged,

allowing any perfon to dellroy another, when he judged him

to be ufelefs, would not the latitude of luch a rule be imper-

ially condemned ? And would it not amount to a permif-

fion to commit murder at pleafure ? A fimilar rule, regu-

lating the right to difpofe of our own lives, would be capa-

ble of the fame extenfion. Befides, no one can be pro-

nounced ufelefs, for the purpole of this plea, who has not

loll every capacity and opportunity of being ufeful, and

alio the poflibility of recovering either ; and this fuppofes a

Hate of fuch complete deftitution and defpair, as cannot be

predicated, it is prefumed, of any man living.

Shall it be faid, that it is only lawful for thofe who leave

none to lament their death, to depart voluntarily out of life ?

Here it fhould be confidered, not whether there are any to

feel forrow for us, but whether their forrow for our death

will exceed that which we mould fuffer by continuing to

live ? In this view of the queftion, the judgment that is

formed will depend fo much on the ftate of the fpirits,

or the preflure of any prefent anxiety, as to vary very little

in hypochondriacal conltitutions from an unqualified licence

to commit filicide, whenever the diftrefles fancied or feared,

or actually endured, rofe high enough to overcome the pain

and dread of death.

Men are never tempted to dellroy themfelves, unlefs they

are oppreffed by fome grievous uneafinefs ; and to thefe cafes

the retlriftion of the rule ought to apply. But what effect

can we look for from a rule, which propofes to weigh our

own pain againll that of another ; the mifery that is felt,

againfl that which is merely conceived ; and in fuch an in-

efficient balance as the party's own diitempered imagina-

tion ? Any other rule that can be afligned will ultimately

bring us to an indifcriminate toleration of fuicide, in all

cafes that involve the danger of its being committed.

It therefore becomes a fubjeft of inquiry, what would
be the effefts of fuch a toleration ? They mult evidently

be the lofs of many lives to the community, of which fome
might be ufeful or important ; the affliction of many families,

and the confternation of all ; for mankind mult live in con-

tinual alarm for the fate of their friends and deareft relations,

when the restraints of religion and morality are withdrawn ;

when every difgult, which is powerful enough to tempt men
to fuicide, mall be deemed fufficient to jultify it ; and when
the follies and vices, as well as the inevitable calamities of

human life, fo often make exiltence a burthen.

A fecond confideration, and perfeftly diftinft from the

former, is this. By continuing in the world, and in the

cxercife of thofe virtues which remain within our power, we
retain the opportunity of meliorating our condition in a

future itate. This argument, it is true, does not in itrift-

nefs prove fuicide to be a crime ; but if it fupply a motive

to dilluade us from committing it, it amounts to much the

fame thing. Now there is no condition in human life which

is not capable of fome virtue, aftive or paffive. Even
piety and refignation under the iufterings to which we are

called, teftify a truft and acquiefcence in the divine counfels

more acceptable, perhaps, than the moft proftrate devotion ;

afford an edifying example to all who obferve them, and

4

may hope for a recompenle among the molt arduous of
human virtues. Thefe qualities are always in the power of
the miferable ; indeed of none but the miferable.

Befides the general reafons already ftated, and applicable

to all cafes of fuicide, each cafe has fome aggravations pecu-
liar to itfelf ; fuch as the duties that are deferted ; the claims

that are defrauded ; the lofs, affliftion, or difgrace which
our death, or the manner of it, caufes to our family or

friends ; the occalion thus given to many for fufpefting the

fincerity of our moral and religious profelfions, and thofe
of all others, as well as our own ; the reproach we entail

upon our order, calling, or feci, &c. &c. Here we might
add, that fuicide implies a want of reverence for God, and
refignation to his will, who has affigned to every man his

pott in life to be maintained till the Lord of life and death
difmifs him from it ; that it argues a difhonourable wcak-
nefs of mind, want of fortitude, in not being able to endure
the calamities of life ; and the want of a due regard to
that future (late of exiltence to which the perfon chargeable
with fuicide paffes by an aft difpleafing to God, and admit-
ting of no repentance.

Should it be faid, that we do not come into life by our
own confent, as a foldier does into an army, the anfwer
is obvious, that God, as our creator and the preferver of.

lite, has a much greater right to our humble obedience,

than a general can have to that of a foldier, how willingly

foever he may have enlifted himfelf into his fervice. If we
confult Scripture in reference to this fubjeft, we there find

only general principles, that may, by confirmation and im-
plication, be applicable to this fubjeft. Here we find, in

a variety of paffages, that human life is reprefented as a
term affigned or prefcribed to us ; and, therefore, we are

not at liberty to determine for ourfelves the duration of our
lives. We learn alfo that Chrift and his apoftles inculcate

upon their followers, both by doftrine and example, no
virtue fo frequently and fo earneilly as patience under
affliction ; and that the conduct of the apoftles, and of the

Chriftians ot the apoftolic age, affords no obfeure intima-

tion of their fentiments upon this point. In this world
they experienced every extremity ot outward injury and
dillrefs ; and the change which death brought with it was,

in their expectation, infinitely beneficial. Yet it never

entered into their minds to haflen this change by an aft of

fuicide ; and this affords a very ftrong prefumption that

they apprehended fome unlawfulnefs in the expedient.

In defence of fuicide, many arguments have been urged,

and particularly this following ; that if we deny to the indi-

vidual a right over his own life, it feems impoffible to re-

concile with the law of nature that right which the ftate

claims and exercifes over the lives of its fubjefts, when it

ordains or inflicts capital punifhments. It is alfo faid that

it will be equally difficult to account for the power of the

ftate to commit its iubjefts to the dangers of war, and to

expofe their lives without fcruple in the field of battle.

This reafoning, we obferve, is founded on an erroneous

principle, viz. that the ftate acquires its right over the life

of the fubjeft from his own coafent ; but the truth is, that

the ftate derives this right, neither from the confent of the

fubjeft, nor through the medium of that confent, but im-

mediately from the donation of the Deity.

No writer has difcuffed the fubjeft of fuicide more amply
than Mad. de Stael, in her " Reflexions fur le Suicide,"

printed at London in 18
1
3. Although it muft be admitted

that every aft by which a man voluntarily caufes his own
death is not criminal, yet all fuch acts are fuicides. Cir-

cumftances occur in which it is a duty to perform afts of

which a man's own death is the neceffary refult. This is

the
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the cafe in all the operations ol m ,, Befidea thefe fuicidcs

of duty, there arc ether cafes of the ha7ard or facrifice ol

life, which are conlidered as ads ot virtue, requiring lin-

gular magnanimity, and jullly diftinguifhed by the moll

ipleiidid reputation. Codrus and Deems prcient tlienifelves

to the recollect:. mi ot i rery readei . Volunteers tor the moll

perilous icrviccs are ealily found ; fueh are mounting a

breach, or boarding a fhip. There are other fuicidcs,

which, without bem^ either demanded by duty, or per-

formed for the prefervation of a community or an indi-

vidual, are vet generally considered as acts which, whether

they be llnctly moral or not, can only be performed by
minds of the molt magnai imous virtue. Tiie fuicide «f

Cato is of this kind. The merit of Regulus's return to

Carthage was enhanced, in the opinion of one of the moll

fenlible and moderate of moralifts, principally by his certain

knowledge ol the death which In barbarous tormentors had

prepared for him. Every cafe in which a maji prefers

death to guilt is a fuicide of duty. Of this nature is all

martyrdom, where life if to be faved only by falfe prcfcflions,

or by compliances which the confeience of the martyr

deems Hill more criminal. Among the early Chriltians

there prevailed a fort oi ambition of martyrdom, which the

fathers of tiie church condemned as the fruit of mifguided

zeal, but which the people confidered with reverence.

Dying men deplored the natural death which robbed them
of the honours of martyrdom. Another fort of luicide was
allowed by the moll llluftrious Chrillian teacher:. They
allowed a woman to kill herfelf in order to prevent an in-

voluntary, and therefore an imaginary, pollution of the body,
when the mind remained perfectly fpotlefs. They did not,

indeed, with Lucretia, claim this privilege from the fhame

of pall violation ; but they permitted it, for the prevention

of that which wa» to come. It is needlefs to obferve, that

this opinion can be juililied by no principle ; but it is evi-

dently an excrefcence from the principle of a fuicide of

duty, and proceeds partly from the confufion of guilt with

difgrace, and partly alfo from the abufive application of
moral terms to phylical things.

Oppoled to the voluntary deaths, which are enjoined or

applauded, are two claffes of culpable fuicide, which are

termed the criminal and the vicious. A criminal fuicide is

that by which a man, under the influence of felfifh impa-
tience or apprehenfion, withdraws himfelf from the per-

formance of evident, urgent, and important duties. This
is that kind of lelfifh fuicide which argues, at lea ft, the

vicious purpofe of withdrawing from the practice of virtue,

and deltroying the power of rendering fervice to mankind.

For thefe purpofes, life is to be endured when it is miferable,

r. ; well as facrificed when it is molt happy. And it muft

be acknowledged as an ir.difputable truth, that it is a more
excellent habit to regard life as an inftrument of ferving

others, than as a fource of gratification to ourfelvet . What-
ever theoretical principles are adopted, it 15 evident that it

can never be praifeworthy, or even lawful, to facrifice life,

but in the obfervance of duty, or in the pradticc of virtue
;

that fuicide, to be moral, muft be for others ; and that if

there be a few beings fo eminently ufelefs, as well as

miferable, that their cafe approaches to an exception, they

are to be viewed with that mercy, which is the iirlt virtue of
frail creatures, and without which we are unable to contem-
plate perfection.

Mad. de Stael calls the fuicidcs of duty and virtue by the

names of devotion and facrifice ; and they are thus diflin-

guiP.ied from the fuicide- of felfifhnefs. This ingenious

female writer difcards the vulgar notion, that fuicide 16 a

proof of cowardice. To fufFer well, it is faid, it a proof of

patience, of fortitude, and ol lirmnels ; but boldly to feelt

the means of deliverance from fufTering, is reprefented a*

the office of courage. Patience endures the gangrened

limb ; courage encounters the terrors of amputation ; and

it is alleged, that words are diilorted from their natural

fenfe, to call that man a coward, who has completely con-

quered the fear of death. But the queftinn ftill recurs,

whether death is not a lets evil in the view and eftimation

of perfons difpofed to fuicide, and under the influence of

the principles and feelings thai agitate their minds at the

mi ment of reflection and anticipation, than the difgrace

or diilrefs, or other evils, which they would thus endea-

vour to prevent or efcape : accordingly, though a man,
ally fpeaking, cannot be denominated a coward who

has vanquillied the fear of death, yet he is more a coward,
or at leall polleffed in a lower degree of virtuous fortitude,

than a perfon who has overcome the dread of greater evils,

and who has refolution to live in order to encounter them
with patience and relignation, till Providence orders his

dilcharge.

Among the molt remarkable perfons who have contended

for the innocence, and even for the merit of fome fuicides,

are two eminent Englifh divines of the 17th century, whofe
writings have long lince funk into almolt total oblivion.

The lirlt was the celebrated Dr. Donne, who was probably
driven to the contemplation of this queftion by his own
fufferings ; and who, during the period of his calamities,

wrote a book entitled 0>x§xvxlo;, and who afterwards for-

bade it " both the prefs and the lire," defiring " it to be
remembered that it was written by Jack Donne, not by
Dr. Donne." This book, which is ingenious but para-

doxical, was publifhed many years after his death by hit

fon, a diffipated young man, tempted by his neceflities to

forget his father's prohibition. (See the biographical

article Donne.) Henry Dodwell alfo, the learned non-

juror, maintained the innocence of fuicide in fome cafes,

in an apology for the philofophical writingj of Cicero,

prefixed to a tranflation of " Cicero de Finibus," by hii

brother non-juror, the noted Jeremy Collier, a writer re-

markable for vulgar fhrewdnefs and coarfe vigour. (See
Dodwell and Collier.) Befides the writers on this

fubjeft to whom we have already referred, we may mention
Watts againll Self-Murther, and Clarke on Nat. and Rev.
Religion.

In the Eaft, fuicide is in fome inflances not only legal, but
cfteemed to be even meritorious ; and this is faid to be on
the authority of the facred books of the Hindoos. We are

informed by Mr. Colebrooke (Af. Ref. vol. vii.), that

legal fuicide was formerly common among the Hindoos, and
i- not now very rare. Widows burning with the corpfes of
their hufbands may be reckoned of this clafs of felf-murder.

It i6 called Sati ; and under StiTTEE in this work, a copious
account will be found of this horrid facrifice. Among men,
drowning themfelves in holy rivers, is oftener reforted to of
late than burning. The junction of two rivers is myftically

contemplated by the enfhufiallic Hindoo; and all afts in

themfelves good, are rendered valtly better if performed
at fuch a fpot. (See Junctios and Tbiveni.J At fuch

junctions, called Sangam, enthufiafls fometimes drown
themfelves, or cut their throats. Burning ii, however,

occafionally, though but rarelv, reforted to by men. We
may here advert to the early inllance given of this by
Calanus, the Brahman, in the prefene'e of Alexander and
his army. (See Calanus.) His name probably was
Kala. Some Hindoo poems of great celebrity and beauty

defcribe very pathetically the burning of the aged and
blind parents of a young Anchorite, accidentally flain by
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one of the monarchs of antiquity, named Dafaratha, the

mortal father of the incarnated hero Rama. (SeeRAMA:
and of Dafaratha, fee fomething under Sani.) This Itory

is beautifully told in the Ramayana, and in other poems ;

and a text of law is quoted by the commentator to prove-

in fuch cafes the legality of filicide. A particular a r id

very meritorious method of perfonal combullion, confiding

of fmearing the body all over with cow-dung, and fetting

it on fire, is called Karjhagni ; which fee. And under the

article Sankaracharya will be fen an inltance of its

application on the perfon of the celebrated and elegant

Icholar of that name. Perfons afflicted with loathfome

and incurable difeafes, have not unfrequently caufed them-

felves to be buried alive. Among the lowelt tribes of tin-

inhabitants of Berar and Gondivana, fuicide is occafionally

vo^wed by fuch perfons in return for boons folicited from
idols ; and is fulfilled by the fuccefful votary throwing
himfelf from a precipice fituated in the mountains between
the Tapti and Nermada rivers. The annual fair held near

that fpot at the commencement of (pring, ufually witnelles,

it is reported, eight or ten victims of this fuperlfition.

In the Mahratta country, in Benares, and probably in

other parts of India, there is a particular tribe, which fur-

nifhes individuals ready to devote or facrifice themfelves for

the attainment of any object carnetlly defuvd, either by
the individual or the family ; or, it is laid, even by ftrangers.

•The recovery of a debt is fometimes effected by thefe

means ; and an old woman is ufually the medium. Revenge,
as well as money, is fought by this procefs. The old lady

places herfelf confpicuoufly before the door of the debtor,

threatening felf-deftruction in default of fatisfadtion ; her

blood relting on the head of the uncomplying party. See
Runeka and Surabhi.
We may conclude, that inff ances of felfmurder on thefe

•ccafions rarely occur. Sometimes the creditor, or feeker

of redrefs, will carry a cow or a calf before the door of the

debtor, or offending perfon, threatening, in the event of re-

fufed or delayed fatisfadlion, to kill it ; the fin refling on
the unyielding party. In thefe ufages we fee how inade-

quate the law is found to be in fecuring the property of in-

dividuals, and to what drifts they are reduced in feeking the

juftice that, under enlightened governments, is fo promptly
afforded.

In the Ayin Akbery it is faid, that the Hindoos reckon
divers modes of fuicide to be legal, and five to be preferable

to others. Thefe are, I. Starvation. 2. Being covered

with cow-dung, and confumed by fire. This is the mode
called larjhagni. 3. Being buried in fnow. 4. Going
into the ft-a at the mouth of the Ganges, (the junction of
the holy river and the fea,) there praying- and confefling

fins, until the alligators devour the penitent.
J. Cutting

one's throat at Allahabad, at the junction of the Ganges
and Jutnna.

Among the various methods of legal or meritorious fui-

cide, faid to be in praftice with the Hindoos, we mould have
expected to find that concerning which we have lately heard
fo much, viz. being crufhed under the wheels of the ponde-
rous car of the god of Jaganath, and other idols. ( See Ja-
ganath. ) But we are inclined to think, that the victims of
fuperftition, thus felf-immolated, are not by any means fo

numerous as might be fuppofed from fome recent publica-

tions. Dr. Buchanan, in his interefting tract, entitled
** Chriftian Refearches in Afia," defcribes his vifit to Jaga-
nath, undertaken with the view of witnefling the enormities
that he fo feelingly defcribes, and fo jultly reprobates.

But it does not appear that he actually witnefied a fingle

ioftance even of the felf-immolation in queftion, although

he was prefetlt on the grand day* of the proceTion, at the

moll crowded feafon, and attended c'olely a! is of
the car. Among the many thoufands 01 pilgrims that re-

fort to Jaganath at the animal fair,—fo many thoufands,

that a hundred thouland, more or lefs, aie fcarcely, it is

faid. obfervable,—it might be reafonably cxpeCt:d that fome
individuals would be mad or enthulialtic enough to throw
themfelves before the chariot-wheels, and be ciulhed to

death. This, we think, is likely to happen occafionally ;

but we believe it is not common. The writer of this article

has attended, in different parts of India, the proceflio.i of
the ponderous cars, on which the idols of Hindoo worflup
are annually exhibited to the admiring populace ; but he
never faw an inftance of immolation ; nor did h ever know
any one, and he has inquired of many perfons, who had feen

fuch. All have frequently heard of them. The llory is

handed about from one to another, and believed by moft.

The language and practice of the Hndoos, however, feem
to familiarize the terms of legal fuicide and venial falfehood.

See Saraswati.
SUIDAS, in Biography, the author of a Greek Lexicon,

of whom fo little is known, that fome have doubted whether
a perfon of this name ever exilted. But his name is actually

found in all the MSS. of his lexicon, and is often mentioned
by Euftathius in his Commentary upon Homer. Grotius
and fome others fuppofe that he lived under Coiulantinus,

the fon of Leo, emperor of the Eaft, who began bis reign

in 912 ; and others fay, that he lived at a later period than

the year 11 80. Bentley fays of him, that he has brought
down a point of chronology to the death of the emperor
Zimifces, /'. e. to the year of Chrill 975 ; fo that he feems

to have written his Lexicon between that time and the d"ath

of the fucceeding emperor, which was in 1025. The
Lexicon is a compilation from various authors, made fome-

times with, and fometimes without, judgment and diligence.

Notwithllanding its errors and imperfections, it is an ufeful

book, and a Itorehoufe of all forts of erudition. It fur-

niflies an account of poets, orators, hiftorians, &c. with

many excellent palfages of ancient authors, whofe works are

loft. It was firll publifhed at Milan in 1499, in Greek,
and has been twice printed with a Latin verfion ; but the

belt edition is that of Kulter, printed at Cambridge, with

a Latin verfion and notes, in
1 705, in 3 vols. fol. On this

edition Toup has bellowed much pains. Fabricius has a

large alphabetical index of the authors mentioned by Suidas

in his Lexicon.

SUIEN-PIN, in Geography, a town of China, of the

third rank, in Tche-kiang ; 25 miles N.W. of Tchu-
tcheou.

SUJERMA, a town of Hindooftan, in the circar of

Gohud ; 2J miles W. of Gohud.

SVIJAGA, a river of Ruffia, which runs into the

Volga, near Svijazk, in the government of Simbirlk.

SVIJAZK, a town of Ruffia, in the government of

Kajan, at the union of the river Svijaga with the Volga;

20 miles W. of Kazan. N. lat. 55 45'. E. long. 48 34'.

SUI-KEOU, a town of China, of the third rank, in

Chen-fi ; 20 miles S. of Tai-yuen.

SUILLEKEM, a town of the ifland of Bommelwaert

;

5 miles W. of Bommel.
SUILLIAT, a river of England, in the county of

Glouceiter, which rurs into the Avon, near Tewkefbury.

SUILLUS, in Botany, a name given by Micheli to a

kind of Fungus, called Porcino in Italian, either becaufe it

is the favourite food of hogs, or only fit for thofe animals

to eat. There are, however, fome wholefome fpeciee,

which,
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which, with the noxious ones, arc now referred to the

Boletus of Lini xu , Perfoon, &c.

SU1LLY, i" Geqgrapbj, a fmill ifland in the Brill cl

Channel, near the coal) of South Wales. N. lat. 51° 23'.

W. long. 3' 1
1'.

SVINOE, one o£ the Faroer iflands, in the North At-
lantic ocean. N. lat. 6l° y6'. W. long. 6

SU1PPE8. a town oi France, in the department of the

Marne, and chief place of a canton, in the di li . t of Cha-
lons-fur-Ma-re, on a river ot the fame name ; 15 miles W.
of St. Menchould. The place contains 2165, and the

canton 6649 inhabitants, on ;. territory of ?-7.. kilometres,

in 16 communes.—Alio, a river oi France, which runs into

the A fne, 6 miles N.E. of Rouay, 111 the department of

the Aifne.

SVIR, a river of Ruffia, which forms a communication

between the lake Ladoga and Onezlkoe.

SUIRE, or Sum, a river in Ireland, which rifes in the

weftern p.irts of Sliebloom, but chiefly from the lofty emi-

nence of that mountain called Bcn-tlufb, i. e. the black lull,

on the confines of the King's county and Upper Ormond.
This river tirlt runs iouth-eait, through a very fertile part of

the county of Tipperary, watering the towns of Thurlcs,

Holy Crofa, and Cafhel ; and continues nearly in the fame

direction until obftrutted by the Waterford mountains,

where it is compelled to take a northerly courfe through

Clonmel, and thence to Carrick-on-Suir. Here it leaves

the county of Tipperary, and flow? eallerly, forming the

boundary between the counties of Waterford and Kilkenny.

It next paffes the city of Waterford, and, about eight miles

lower, forms a fine confluence with the Barrow, already

augmented by the Nore. Thefe united rivers flow to-

gether leveral miles, until they fall into St. George's

Channel, at the beautiful bay of Waterford. They are

called the Three Sillers, as having their fources in the fame

mountain, and, after widely fcparating, thus meet before

they come to the fea.

The Suire is navigable for (hips of large burden as far as

Waterford, and for fmaller veilels to Clonmel. It is

about 100 miles in length, and its banks, in many parts,

are remarkable for rich and romantic fcenery. There are

feveral handfome bridges over this river; but the largeft is

that at Waterford, which is about 800 feet acrofs. The
tide rifes here from nine to twelve feet, and is perceptible

many miles higher. The water, in thefe parts, occa-

fionally exhibits a phofphonc appearance, which varies at

different time, of the year, but is chiefly remarkable at the

high or fprrng tides in autumn. See Barrow, Nore, and

Sliebloom.
SUIRFORD. See Sciiwejnkurt.
SUISOPOUR, a town of Hmdnoitan, in the circar of

Rantampour ; 36 mile3 S.S.E. of Rantampour. N. lat.

26 5'. E. long. 77° 17'.

SUIT, Sute, Sella, in Latv, (from the French fuite,

a following another,) is ufed in divers fenfes. As fuit in

law, which is of two kinds, real and perfonal ; the fame

with what we call real and perfonal aBicns : from which alfo

pn.cecd mixed ndiont. See Action.
Suit in Equity or Chancery, commences by preferring a

bill to the lord chancellor in the llyle of a petition, praying

relief at his hands, and alfo procefs of fubpeena againlt the

defendant, to compel him to anlwer upon oath to all the

matter charged in tjie bill. And if it be to grant the pof-

feffion of lands to (lay walte, or to Hop proceedings at law,

an injunction i= alfo prayed, commanding the defendant to

ceafe. The b'll mult call all neceffary parties before the

court, otherwife no decree can be made to hind them, and

mull be figned by counfel, as a certificate of its decency and
propriety. When the bill is filed in the office of the fix

clerks, if an injunction be prayed therein, it may be had at

various (lagea of the caufe, according to the circumltances

of the cafe. But, upon common b Us, as foon as they are

filed, proofs of the lubpccna is taken out ; which is a writ

commanding the defendant to appear and anfwer to the bill,

on pain of 100/. And if the defendant, on fcrvice of the

lubpoena, does not appear within the time limited by the
rules of the court, and plead, demur, or anfwer to the bill,

he is faid to be in contempt, and is liable firit to attachment,
then to an attachment with proclamations, next to commif-
(ion of rebellion, afterwards to the fearch of a ferjeant at

arms, and, laltly, to a fequedration. After an order for

fequeltration ifl'ues, the plaintiff's bill is to be taken pro
confejb, and a decree to be made accordingly. But if the

defendant is taken upon any of this procefs, he is to be com-
mitted to prifon till he puts in his appearance or anfwer,
performs what this procefs is defigned to enforce, and clears

his contempts by paying the charges.

The procefs againft a body corporate is by dijlringas, to
dillrain them by their goods and chattels, rents and profits,

till they (hall obey the fummons of the court. And for

the procefs again (I a peer and member of the houfe of com-
mons, fee Letter Mijfrvc.

If the defendant appears regularly, and takes a copy of
the bill, he is next to demur, plead, or anfwer. See De-
murrer and Plea.
The molt ufual defence that is made to the plaintiff's bill

is an anlwer given in upon oath, or the honour of a peer or
peerefs ; but where there are amicable defendants, their

anfwer is ufually taken without oath, by confent of the
plaintiff. If the defendant lives within twenty miles of
London, he mult be fworn before one of the matters of the

court ; if farther off, there mult be a dedimus potejlalem to
take his anfwer in the country, where the commiffioners ad-
mini Iter to him the ufual oath ; and then, the anfwer being
fealed up, either one of the commiilioners carries it up to

the court, or it is fent by a meffenger, who fwears he re-

ceived it from one of the commiffioners, and that the fame
has not been opened or altered fince he received it. An
anfwer mutt be ligned by counfel, and mull either deny or

confefs all the material parts of the bill ; or it may confefs

and avoid, i. e. jullify or palliate the fads. If one of thefe

is not done, the anfwer may be excepted to for infufficiency,

and the defendant be compelled to give another. A de-

fendant cannot pray any thing in this his anfwer, but to be
difmiffed the court ; if he has any relief to pray againlt the

plaintiff, he mult do it by crofs-bill.

After anfwer put in, the plaintiil, upon payment-of colts,

may amend his bill, either by adding new parties or new
matter, or both, and the defendant is obliged to anfwer

afrefh to fuch amended bill. But this null be before the

plaintiff has replied to the defendant's anfwer, by which
the caufe is at iffue ; for afterwards, if new matter anfes,

which did not exift before, he inuft fet it forth by afupp/e-

mental bill. There may be alfo a bill of revivor, and like-.

wife a bill of interpleader, where a perfon who owes a debt

or rent to one of the parties in fuit, but, till the deter-

mination of it, he knows not to which, defires that he may
interplead, that he may be fafe in the payments. In this

caie, it is ufual to order the money ta be paid into court,

for the benefit of fuch of the parties to whom, upon hear-

ing, the court (hall decree it to be due.

If the plaintiff finds fufScient matter confeffed in the de-

fendant's anlwer to ground a decree upon, he may pro-

ceed to the hearing of the caufe upon bill and anfwer only 5

in
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n which cafe, he muft take the defendant's anlwer to be

true in every point. Otherwife the courfe is for the plain-

tiff to reply generally to the aufwer, averring the bill to

be true, certain, and fufficient, and the defendant's anfwer

to be dire&ly the rcverfe, which he is ready to prove as

the court fhall award ; upon which the defendant rejoins,

averring the like on his fide, which is rejoining illue upon
the fafts in difpute. Thefe are proved by examination of

witneffes, and taking their depolitions in writing. For the

purpofe of examining witneffes in or near London, there is

an Examiner's office, and elfewhere it is done by commiffion.

When the depofitions of witnefles are taken, they are tranf-

mitted to the court with the fame care that the anfwer of

a defendant is fent. When they are all examined, the de-

politions may be published, by a rule to pafs publication ;

after which they are open to the infpeftion of all the par-

ties, and copies may be taken of them. The caufe is then

ripe to be fet down for hearing, which may be done at the

procurement of the plaintiff or defendant before either the

lord chancellor or the mailer of the rolls, according to the

difcretion of the clerk in court, regulated by the nature

and importance of the fuit, and the arrear of caufes depend-

ing before each of them refpcftively. Either party may
be fummoned to hear judgment on the day fixed for the

hearing ; and then if the plaintiff does not attend, his bill

is difmiflcd with colts ; or if the defendant makes default,

a decree will be made againlt him, which will be final,

unlefs he pays the plaintiff's cofts of attendance, and (hews

good caufe to the contrary on a day appointed by the

court. A plaintiff's bill may alfo at any time be difmiffed

for want of profecution, which is in the nature of a nonfuit

at law, if he fuffers three terms to elapfe without moving
forward in the caufe. For the method of hearing caufes,

fee Hearing.
The chancellor's decree is either interlocutory or final.

If any matter of faft is ftrongly controverted, it is referred

to a jury upon a feigned iffue.

If a queftion of mere law arifes in the courfe of a caufe,

it is referred to the opinion of the judges of the court of

king's bench, upon a cafe dated for that purpofe. Another
thing alfo retards the completion of decrees. Frequently

long accounts are to be fettled, incumbrances and debts are

to be inquired into, and a hundred little fafts to be cleared

up, before a decree can do full and fufficient juftice. Thefe
matters are always by the decree on the firft hearing referred

to a mafter in chancery to examine, which examinations fre-

quently laft for years, and then he is to report the faft, as

it appears to him, to the court. This report may be ex-

cepted to, difproved, and overturned, or otherwife is con-
firmed, and made abfolute by order of the court.

When all iflues are tried and fettled, and all references to

the matter ended, the caufe is again brought to hearing

upon the matters of equity referved ; and a final decree is

made, the performance of which is enforced (if neceffary)

by commitment of the perfon, or fequeitration of the
party's eftate. And if by this decree either party thinks
himfelf aggrieved, he may petition the chancellor for a re-

hearing. But unlefs a rehearing be defired, the decree is

figned by the chancellor, and enrolled of courfe. (3 Geo. II.

c. 30.) However, a bill of review may be had on fufficient

caufe alleged : and from this court the dernier refort is a
petition of appeal to the houfe of lords. Bl. Com. vol. iii.

Suit of Court, or Suit of Service, an attendance which
the tenant owes the court of his lord. See Secta and
Servick.

Suit Covenant, when your ancetlor hath covenanted with
mine to fue to his court.

Suit (Uiflom, when I and my anceftors owe fuit time out
of mind.

Suit Real, or Regal, when men come to the fheriffs'

tourn or leet. See Si-'.r 1 A Regalis.

SUIT Silver, in our Old Writers, a fmall rent, or fum of

money, paid in fome manors to excufc the appearance of

freeholders at the courts of their lords.

Sun alfo fignifies the following one in chafe, as frefh

fuit.

Suit, again, fignifies a petition made to the king, or

any great perfon.

Suit and Service, a fort of ancient feudal cuftom of

freehold and copyhold courts, formerly in general per-

formed in kind, and which were of two kinds, viz. free or

military, and other fervices appendant to the tenant in free

focage ; or, in other words, the holder or owner of lands in

feefimple of inheritance, anciently bokland, or bookland, that

is, lands held by written charter or deed, now called free-

hold. Thefe fervices, being formerly confidered as in fome
degree honorary and certain, were commuted by an eafy

payment, under various denominations, fuch a6 quit-rents,

fee-farm rents, caflle-guard rents, &c. &c. which it is not in

the power of the lord of the manor to increafe. The
other kind, viz. mean or bafe fervices appendant to the

tenant in villain focage, or the holder or owner of lands,

by copy of the court roll, at the will of the lord of the

manor, and, according to the cuftom of the fame, anciently

called folkland, now copyhold. According to a writer in the

Farmer's Magazine, thefe fervices confided in cultivating

the domain of the lord of the manor, and many other

laborious operations, which being more important and fub-

ftantial, were of greater value, and of courfe commuted by

payment of annual rents of much greater amount, and by
fines certain and uncertain, to be paid by the vaffal or copy-

holder, who confequently is in a fituation at this day much
inferior to that of the freeholder, whofe payments are fmall

and certain. Thefe annual rents, or payments, are in fome

copyhold manors doubtfully impoled, and fines are levied

at the end of a term of years, which, in certain fituations,

are fo high, as to render the lecurity of property expended

in improvement of various kinds, very dubious. Thefe
fines have an indefinite profpeft on any future value the

eltate may poffibly arrive to, by improvements, however ex-

tenlive or lucrative, to the great difcouragement of fuch

improvements : in fhort, they are fuch as, with the fuit and

fervice, &c. ufually exatted, leave the copyholder in cir-

cumltances little removed from the ftate of abfolute vaf-

falage. The heritors of Durham, and fome other parts of

the country, are, in fome fort, of this defcription ; where

the lord of the manor feizes, for his own ufe, the belt

horfe, bull, or cow, or other bead, which he can find on
the premifes at the demife of the holder. Under this dif-

agreeable tenure, are alfo levied fines on death, or alienation,

of various kinds and degrees ; all which, with the burden-

fome forms of fome of the courts, the incidental expences of

various kinds, and the extortions of the attorney ltewards,

who are continually racking their brains to invent pretences

for increafing their fees, &c. together with the very galling

idea and fenfe, in the mind of the holder, of the debafing

nature of this fpecies of dependence,—form a burden and

grievance on the fubjeft, loudly calling for the inter-

ference of any legiflature, which has a fincere intention of

afting on principles indiffolubly connected with the public

welfare. It were idle to infift on any objection to a gene-

ral alienation, by law, of all rights or claims of this

nature, by which all would be gainers, and none lofers

;

for it is the duty of individuals to do this voluntarily, as

much
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much as in them lies: and if individuals refufe, it is the

bounden duty of the legislature, on a general feale, to do
any thing, and every thing in its power, towards the re-

moval of grievances, which may and ought to be removed,

and to which nothing cdn be objected, but the pride and
caprice of 1 t .• individuals ; juftice being no further con-

cerned than in pecuniary compenfation. The crown lia^ lately

fet a high example, by the (ale of many, if not moll of its

claims of this nature, at a fixed and moderate rate; an ex-

ample, which it is very defirable may be enforced on all

inferior lords, who indeed themfelves, it mult be prefumed,

in fad and law, held only of the crown.
SUITE, Fr., a fuit, let, or feries of movements, in

Mujic. At the beginning of the lalt century, there were
two kinds of fonatas and concertos in Italy ; the one was
called fenate el concerti da chiefa ; and the other, ferule et con-

cert'! da camera. The compositions da ch'ufa, for the church,

were more grave, lludied, and rich in harmony. While
thofc da camera, or private concerts, were compofed of a

fet of light dancing airs, as an allemanda, corrente, minuetto,

farabanda, gavotta, and giga, or jig. Thefe the French
cM feuite ; and Handel calls his two firtt books of leflons,

Suites des Pieces. The fir (I and third fet of Corclli's fonatas

were compofed for the church ; the third and fourth for the

chamber. And his firft eight concertos are concerti da cbiefea,

and the three lad concerti di camera. And as it was very

common in Italy, on great feftivals, for the principal violin

to play folos between the feveral parts of the mafs, or be-

tween the motetto fung bv great vocal performers, we be-

lieve that the tirtl i\x folos of Corelli were compofed
for and played in the church ; and the fix laft for the

chamber.

SVITEI, in Geography, a town of Sclavonia, on the

Save; 23 miles E.S.E. of Pofega.

SUK el Harf, a town of Arabia, in the country of
Yemen ; 28 miles S.S.E. of Saade.

SUKAJOKI, a town of Sweden, in the government of
Ulea ; 12 miles from Braheftad.

SUKAIS, a town of Sweden, in the government of
Abo ; 23 miles N. of Biorneborg.

SUKANA, or SuKNA, a town of the defert of Syria,

near which is a warm fulphurous fpring ; 140 miles S.S.E.
of Aleppo.

SUKASERAY, a town of Hindooftan, in the circar

of Chanderee ; 15 miles S.W. of Seronge.

SUKASSA, a town of Africa, in the Vied de Nun.
N. lat. :7>2 3

'. W. long. io° 10'.

SUKERRABA, a town of Arabia, in Yemen ; 4 miles

S.S.E. of Othuma.
SUKE-SHUE, Shukeshy, or Shuhujhu. See Shu-

HU8HP.
SUKI, a town of Afiatic Turkey, in Natolia, governed

by an aga ; 12 miles N.N.E. of Milets.

SUKKONDA, a town of Africa, on the Gold Coaft,
in the diftridl of Anta ; where the trade in gold is very

confiderable, and where the Englilh, French, and Dutch,
have fattorie: and fort«.

SUKOR, or Sunkar, a town of Hindooftan, in

Sehwan, on the Indus ; 5 miles W. of Behker.
SUKOS, a town of Bengal; 18 miles N.E. of Nat-

tore.

SUKOTYRO, in Zoology, a genus of the clafs and
order Mammalia Bruta. Horn on each fide near the eyes.

There is only one

Species.

Indicus. This fpecies ha3 an upright raane, which it

(hort, narrow, reaching from the top of the head to the

rump. This animal is defcribed by Dr. Shaw. " This,"

according to Nicwhoff, its only defcriber, and who hat

figured it in his Travels to the Eall Indies, " is a quadruped
of a very fingular fhape. Its fize is that of a large ox ;

the fnout like that of a hog ; the ears long and rough, and
the tail thick and bulhy ; the eyes are placed upright in the

head, quite differently from thofe of other quadrupeds.

On each fide the head, next to the eyes, itand the horns, or

rather the teeth, not quite fo thick as thofe of an elephant.

This animal feeds on herbage, and is feldom taken. It is

a native of Java, and is called by the Chincfe Sukotyro."
Niewhoff was a Dutch traveller, who vilited the Ealt In-

dies about the year 1563, and continued his peregrinations

for feveral years.

SUKPORAH, in Geography, a town of Hindooftan,

in Bahar; 4 miles N.E. of Bahar.

SI I K.RIA, a town of Perfia, in the province of Irak;

42 nul-s N. of Hamadan.
SUKTUERSKOI, a fortrefs of Rufiia, in the govern-

ment of Irkutlk ; 128 miles S.S.E. of Nertchinfk.

SUKULSERAI, a town of Hindooftan, in Oude; 18
miles W.N.W. of Luckow.
SULA, a river ol Rufiia, which runs into the Vitchegda

near Urt Sifolik.—Alfo, a river of Rufiia, which runs into

the Dnieper, 16 miles N.W. of Goioditfche, in the govern-
ment of Kiev.

Sula, in Ornithology, a name given by Hoier, and fome
others, to a bird, delcribed as a diitinft fpecies of the web-
footed water-fowl, but feeming to be no other than the

anfer bafanus, or feland goofee.

SULAK, in Geography, a river of Rufiia, which runs

into the Cafpian fea, 8 miles N. of Aftrachan.

SULAPOUR, a town of Hindooftan, in Dowlatabad

;

15 miles S. of Naldourouk.

SULASSA, a town of Perfia, in Khoraflan ; 250 miles

N.N.E. of Herat.

SULAT, a town on the E. coaft of Sumar. N. lat.

12 3'. E. long. i25°3o'.

SULAU, or Zulauf, a town of Silefia, which gives

name to a lordlhip, in the principality of Oels ; 17 miles

N.N.W. of Oels. N. lat. 51 30'. E. long. 17 10'.

SULAW, a town of Germany, in the Middle Mark of
Brandenburg ; 4 miles S.W. of Zoften.

SULBEEK, a fmall ifland of Pruffia, in the Curifch

Haff, at the mouth of the Ruts.

SULCATED Leaf, among Botanijls. See Leaf.
SULDINGEN, in Geography, a river of the county

of Hoya, which runs into the Wefer, 4 miles S. of Bah-
renburjT.

SULDORF, a town of Weftphalia, in the duchy of

Magdeburg ; 8 miles S.S.W. of Magdeburg.
SULEC, a town of the duchy of Warfaw ; 45 miles

N.E. of Gnefna.

SULEHIE', a town of Egypt, on the right bank of
the Nile ; 8 miles S.S.E. of Afna.

SULEJOW, a town of Poland, in the palatinate of
Siradia

; 50 mile3 E. of Siradia.

SULEN, a river of the duchy of Berg, which runs into

the Rhine, 7 miles above Cologne.

Sulen //lands, a clutter of fmall iflands in the North
fea, near the coaft of Norway. N. lat. 6i° 5'. E. long.

4° 45'-

SULENDORF, a town of the principality of Lune-
burg-Zelle ; 9 miles E. of Ultzen.

SULGEN, a town of Switzerland, in the canton of
Zurich ; 1 ^ milct N. of Zurich.

SulGEN,

r
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Sulcen, or Sulgan, a town of Aultrian Swabia ; 21

n in » N.E. "f Sahnaufweiler.

Sulgkk, In, a river of the Tyrolefe, which runs into the

Adiye, near Gluientz.

SULIAGO, or Suriago, a chain of final I iflands in

the Pacific ocean, about 90 miles in length, and iz in

breadth. N. lat. 9 24' to io° 32'. E. lung. 125 27' to

i28 j
jcy.

Suliago, an ifland in the Pacific ocean, about 20 miles

in circumference, and 20 miles diltant from the north-ealt

coaft of Mindanao ; which gives name to the above-men-

tioned clutter. N. lat. 9 27'. E. long. 126° 27'.

Suliago, or Suriago, a town of the north coait of Min-
danao, in a bay between two protecting capes. N. lat. 9
45'. E. long. 125 31'.

SULIPACHA, a town of South America, in the

province of Tucuman ; 130 miles N. of St. Salvador de

Jugui.

SULISKAR, or Bara, a fmall ifland in the North
fea, about 45 miles from the north-welt part of Scotland.

N. lat. j8° 44'. W. long, f 53'.

SULITELMA, the highelt of all the mountains of

Lapland, and which the natives have long regarded with a

kind of awe, is lituated in N. lat. 67' 10', near the margin

of a lake that communicates with the Weltern ocean. It

forms three peaks, which have the feveral elevations of

5520, 5620, and 5910 feet. Thefe peaks are covered with

an accumulation oi eternal fnow, comprelled into an ex-

tremely hard fubftance, of the depth perhaps of 100 feet.

The fides of the mountain, at the altitude of about 2500
feet, exhibit real glaciers, confiding of icy vaults, fome-

times 300 feet high, cluttered with (harp-pointed pyramids

of folid ice, which is perfectly clear and colourlefs ; but its

clefts appear blue. Near the bafe of this mountain the

lake Lomenijauri, with an elevation of only 2265 feet above

the level of the fea, has a great quantity of fnow lying on

its banks through the whole year. Half a degree farther

north, the Virijauri, at an altitude of 1900 feet, is covered

with ice in the middle of fummer. Thefe obfervations agree

very well with theory, which gives from 2325 to 2230 feet

for the height of the mean boundary of congelation in thefe

latitudes. A little below this limit we may place the or-

dinary fcite of the glaciers, which feem to owe their forma-

tion to the alternate influence of thaw and froft, in changing,

by degrees, the lower zone of fnow into an icy wall. The
beautiful and fantaltic groups which thefe glaciers often

prefent are, by the fimplicity of the northern tribes,

afcribed to the invifible powers of magic. They are hence

called " Jegna" in Lapland, and " Jockel" in Iceland,

and " Gyckel" in fome parts of Norway, from the Gothic
verb " gyckla," the fame as the German " gaukela," to

trick or bewitch the eye.

The term " Sulitelma," and " Ben-la-di," the name of a

remarkable mountain in Perthlhire, have the fame original

;

meaning, in the Lapland and Gaelic languages, *• the hill

of God ;" the rude inhabitants of both countries being ac-

cuftomed anciently, at certain feafons, to perform religious

rites on their fummits.

SULKAVA, a town of Sweden, in the province of
Tavaftland ; 1 1 8 miles E.N.E. of Tavafthus.

SULKENHAGEN, a town of Hinder Pomerania;
10 miles W.N.W. of New Stettin.

SULKUZA, a town of European Turkey, in fiell'a-

rabia ; 1 6 miles S. of Bender.

SULL, in Agriculture, a term applied fometimes to a
plough. ( See Plough. ) It is the name of the old plough,
efpecially that of Devonlhire,

6

Svt.l- Paddle, a term applied to a plough-paddle; the
name ol the paddle by which old ploughs were cleaned from
the earth which hung about them.

SULLAGE, in Rural Economy, a t?rm applied to a

drain of tilth, or the dirt cleaned up from the itrcets.

SULLA NE, in Geography, a river of Ireland, in the
county of Cork, which runs into the Lee, 15 miles W. of
Cork.
SULLFELD, a town of the duchy of Holftein

;

10 miles S.S.W. of Segeborg-.

SULLIVAN, a poft-towpfhin of America, in New
York, at the north extremity of Madifon county, bounded
north on One :da lake, eaft by Lenox, fouth by Cazenovia
and Smithtield, and welt by Onondaga county ; about 14
miles from north to fouth, ;'iid 5^ from eaft to weft.

Sullivan was fii ft erefted in 1803, then in Chenango county

;

and in 1809, the eaftern and largelt part was eredted into

the town of Lenox. Tiie fettlemente commenced about
1798. The population of this town is 1974. The fouthern
part is hilly, but the northern and largelt part is quite level.

The Canafeiaaja and Chittenirgo creeks furnifh good mill-

feats in abundance. Here are eight fchool-houfes and a
meeting-houfe. It furnifhes iron-ore, but its chief mineral
is gypfum. — Alfo, a county of New York, eredtcd in

March, 1809, from Ullter county ; fo called in honour of
general Sullivan, an officer in the revolutionary army. Its

form is irregular, and the whole area may be computed at

622,000 acres. It is bounded north by Delaware county,
eaft by Ulfter county, fouth by Orange county, and welt
by the Delaware river, or the ftate of Pennfylvania ; litii.

ated between 41 25' and 42 N. lat., and 21' and i° 68'

W. long, from New York. It contains, beiiaes Thompfon
the capital, Bethel, including 737 ; Liberty, having 419;
Lumberland, with 525 ; Mamakating, with 1865 ; Naviiink,
having 953 ; and Rockland, including 309 inhabitants ; the
whole population confifting of 6108, and the number of
electors being 466. This county is diftant 80 miles, in a

right line, about S.W. from Albany, and about the fame
diftance N.W. from New York, and 41 miles W. from the

Hudfon. A large proportion of the county is mountainous,
though the vales and plains are extenfive and fertile. It has

feveral ftreams, befides the Delaware river, that forms its

weft boundary ; and feveral fmall ponds and lakes, the prin-

cipal of which are White lake, Black lake, and Great lake,

or lake Superior. In 1810, this county had 1597 lpinning

wheels, 262 looms, 5832 (heep, and 49.853 yards of doth
produced from houfehold indu^ry. Ullter and the county
fend four members to the houfe of afiembly.—Alfo. a town-
fhip of Chefhire county, in New Hampfhire, containing

516 inhabitants.—Alfo, a poll-town of Maine, in Hancock
county, in Frenchman's bay; 12 miles N.W. of Goldf-
borough ; containing 71 1 inhabitants. - Alfo, a county of
Ealt Teneflee, in Walhington diltrift, containing 6847 in-

habitants, of whom 773 are (laves. At the court-houfe

there is a poft-office.

Sullivan's IJland, one of the three ifiands which form
the north part of Charleilon harbour, in South Carolina

;

about 7 miles S.E. of Charlefton.— Alio, an ifland in the

Mergui Archipelago ; about 35 miles in extent from north

to fouth. N. lat. io°48' to ii° 21'.

SULLONIACjE, in Ancient Geography, a (tation of
Britain, in the fecond iter or route of Antonine, placed

between Verolamium or St. Alban's and London ; 9 miles

from the former, and 12 from the latter; which all our
antiquaries agree to have been at Brockley hills, where
many Roman antiquities have been found. Mr. Baxter,

and
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and (bote others, think that this was the capital of the

famou* CdilivL-lanus, which was taken by Juliu6 Cxfar.

SULLY, Maximilian de Bethune, Duke of, in Bio-

gi.iphy, marhSal of France, and prime minifter under

Henry IV., was born at Rofni in 1559, and educated by
his father, who had fprung from an illultrious family, of the

ancient counts of Flanders, in the reformed religion, to

which lie Readily adhered, even in fome trying circumltances,

through life. At the age of eleven he was prefented to the

queen of Navarre, and her fon Henry, whom be followed to

Paris, where be purfued his (tudies. Here he lay concealed

tor thru.- days, during the horrible maflacre of St. Bartho-

lomew's in 1572, and thus, by favour of the principal of

the college ot Burgundy, he elcaped the late to which all

the Hugonots were deitined. At this time Sully entered

into the fervice of the kin^ of Navarre ; taking leflons in

hiltory and mathematics from the young king's preceptor,

and habituating himfelf to military exercifes. After the

death of Charles IX., Henry of Navarre quitted the court,

and placed himfelf at the head of the Hugonot party ;

and on this occalion Sully entered into the infantry as

a volunteer. In his youth he manifefted more valour than

military fkill ; but he poffefied another very important and
ufeful quality, which was economy, and which enabled him
to maintain at his own expence a company of cavaliers : and
it was by the exhibition of this quality that he gained the

fnendlhip and confidence of Henry. lu I j8o, the king con-

ferred upon him the office of counfellor of Navarre, and that

of his own chamberlain. During the time which he fpent

in the fervice of the duke of Anjou, brother to Henry III.,

and into which he entered for the purpofe of regaining fome
property that belonged to his family, he attended that

prince in his vifit to the Englilh court ; but when he found
that the bigotry of the duke led him to treat his Proteltant

followers with coldnefo and indifference, he abandoned his

fervice, and returned to that of the king of Navarre.

Henry wiftiing at this time for a confidential perfon, whom
he could employ at the court of France to watch and pene-

trate the defigns of the League, fent Rofni thither for this

purpole in 1583. During his refidence there he married,

at the beginning of 1584, Anne de Courtenay, defcended
from an illultrious family of that name. In the following

year he was fummoned by Henry to aflift in the approaching
war with the League ; and having joined him without heli-

tation, he prefented him with a fum of money which he had
amaiTed, and was honourably employed in various fieges and
battles. In 1586 he concluded a treaty with the deputies

of Switzerland, by which they Itipulated to furnifh 20,000
men for the royal caufe. In the battles of Coutras and Ivry

he acquitted himfelf fo well, that his fidelity and bravery
were fignally diftinguiftied by the approbation and applaufe
of Henry. Having loft his wife, he married again in 1592,
and tor fome time lived in retirement. But being ne-

glected by Henry, who was now lawful king of France, his

zeal in his fervice was fomewhat abated ; however, when his

pretence and affiftance became neceffary, his affection for his

matter ind'iced him to forget any apparent or real flight

with which he had been treated, and to aid him again with
his counfel. Henry, being a Proteltant, found it difficult

to maintain, without very hazardous ftruggles, his tenure
of the throne ; and began ferioufly to think of reconciling

himfelf to the Catholic faith. But one of his chief objec-
tions was an apprehenfion that he mould thus offend his

former faith. ul friends, and reduce himfelf to the neceffity

of fighting againll them. Rofni, more confonantly perhaps
to principles of policy than to thofe of truth and integrity,

Vol. XXXIV.

perfuaded him to adopt the meafure, to which his interelt

more than the conviction of his judgment led him to incline.

His arguments prevailed ; and Sully himfelf was employed
to negociate with the Catholic chiefs on the ground ol

Henry's abjuration of Proteftantifm. Sully, bow sver,

never facriticed his own principles or profcifion ; but he

acted in this inltance with a perfuafion, that religion was a

matter of little importance to Henry himfelf, and that the

quellion, whether he was to be denominated Calviniit or

Catholic, was of trivial coniideration compared to that,

whether there were to be peace or war in France. Such
temporizing meafures, however, cannot be faid to rcfleft

honour either on the counfel of Sully or the character of

Henry ; nor did they immediately produce the effeft which
might have been expefted. The League, fupported by
Spain, continued to oppofe Henry's tranquil poffeffion of
his crown ; and for this purpofe the talents of Sully, both

in the cabinet and the field, were found to be very important

and ufeful. Accordingly they were called forth into vi-

gorous exertion ; and in the progrets of his promotions,

he was made fecretary of ftate in 1594, member of the

council of finance in 1596, and fuperintendant of the

finances in 1598 ; and, moreover, he was employed in many
interefting negociations, one of which was that for the

king's fecond marriage to Mary de Medicis. Another of

Sully's diplomatic miffions was that which produced a con-

fidential interview, in 1601, with queen Elizabeth at Dover.
The acceffion of James I. to the throne of England, in

1603, afforded occalion to another million of Sully to this

ifland, where, by his reputation and dexterity of manage-
ment, he fucceeded in renewing the treaties fubfifting be-

tween the courts of France and Great Britain. As a

finance miniiler, Sully contrived to improve the royal re-

venues, and to lighten the burdens of the people ; but our
limits will not allow us to detail the meafures which he

adopted for this purpofe. He was no lefs firm than wife in

his conduct on this occalion. Whilft he was refilling ap-

plications for oppreffive edifts, to which the king, who was
always dilpoled to lillen to the requells of his favourites and
miftreffes, inclined, his miftrefs, d'Entragues, the marcbio-
nefs de Verneuil, haughtily faid to him, " To whom would
you have the king to grant favours, if not to his relations,

courtiers, and miftreffes ?"—" Madam," he replied, " you
would be in the right, if his majelly took the money out of
his own purfe ; but is it reafonable that he fhould take it

from thofe of the traders, the artifans, the labourers, and
peafants ? Thefe people, who maintain him and all of us,

find one matter fufficient, and has no need of fo many
courtiers, princes, and miftreffes." The eonduft of Sully

increafed the calumny and abufe of thofe court minions,

whofe telfifh and ambitious views make them heedlefs of an

extravagance by which they profit, however oppreffive it

may be to the great body of a nation : but Henry approved
it, and regarded his minifter as entitled to increafing con-
fidence. The fpirit of his adminiftration was that of order,

regularity, and economy, joined with that fobriety of man-
ners which he derived from the reformed religion. As an

enemy to luxury, he did not encourage the introduction of

thofe arts and manufactures which minifter to refined grati-

fication ; but agriculture, as the bafis of national profperity,

he laboured to promote.

The pifture of Sully's own life is thus exhibited by one

of his biographers, and it is curious and interefting. " He
rofe every day at four in the morning, and employed his

two firft hours in reading and difpatching the memorials

which lay upon his defk. At feven he went to the council

;

3 Q and



S U L SUL
and he palled the reft of the morning with the king-, who
gave him orders relative to the different offices wh ch he

held. He dined at noon, and afterwards gave a regular

audience, to which perfons of all ranks were admitted.

The ecclefiatlics of both religions were firft heard ; then

came the turn of villagers, and perfons of inferior condi-

tion
; perfons of quality were referved till the lalt. When

this was concluded, he ufually relumed his labours till

fupper-time, when he caufed his doors to be (hut, and lay-

ing afide all bufinefs, indulged himfelf in fociety with a few

friends. He commonly went to reft at ten ; but if any

thing extraordinary had deranged the operation of the day,

he borrowed fome hours of the night. His table was
firnple and frugal ; and when he was reproached with its

plainnefs, he would reply with Socrates, " that it his guelts

were wife, they would be latisfied ; if not, he did not wifh

their company." What would bribe you, faid Henry to

a courtier, to pafs fuch a life as that of Sullv ?—" Not all

your majelty's treafury," was the reply. Sully was firmly

attached to his religion, nor was any temptation that could

be prefented fufficient to pervert his mind, and feduce him

from it. The pope even addreffed him with a letter of

eulogy on his adminiitration, and clofed it by exprefling a

wilh, that he would enter into the right faith. In his reply

he faid, that " on his part he would not ceafe to pray God
for his holinels' converfion." The faithful fervices of this

excellent mimlter were further rewarded by the polts of

governor of Poitou, and grand-matter of the ports and

havens in France; and alfo, in 1606, by the dignity of a

duke and peer, on which occalion he chofe to take his title

from his eftate of Sully-fur-Loire. He continued at the

head of affairs till the affaffination of Henry, in 1610. He
was then difmiffed from court, with a gratuity of 1 00.000
crowns, and afterwards lived chiefly in retirement. When
he appeared at the levee, it was in his old-fafhioned drein,

with a gold chain about his neck, to which was appended a

large medal with the effigy of his deceafed waiter. It is

faid, that when he was once fent for by the young king
Louis XIII., to give his advice on fome important affair,

his uncouth figure excited the mirth of fome young courtiers.

Sully, perceiving it, and turning to the king, faid, " Sire,

when your father, of glorious memory, did me the honour
to call me to his prelence, to confult me in Hate affairs, he

previoufly lent away the buffoons." Louis felt the rebuke,

and remained alone with Sully. In 1634 he received the

ftaff of marfhal of France, in exchange for his polt of

grand-mailer of the ordnance. He died in 1641, at the

age of 82 years. A ftatue was eredted to this great man
by Louis XVI., and his eulogy was made a prize-fubjeft

by the French. Academy. The " Memoires de Sully,"
entitled by the author « Oeconomies Royales," were
written without order or connection, and in a very firnple

ttyle. They have been feveral times printed ; and the Abbe
de l'Eclufe gave an edition of them in 1745, which were
arranged m better order, and the language was rendered

more correct. They have always been he!d in high eftima-

tion, on account of their hiftorical and political information,

and the intereiting anecdotes of the perfon and court of
Henry IV. which they afford. Gen. Bios.

Sully, in Geography, a town of France, in the depart-
ment of the Loiret,and chief place of a ca:.ton. in the diltrift

of Gien, fituated on the Loire; 12 miles N.W. of Gien.
The place contains 2109, and the canton 6 } 80 inhabitants,

on a territory of 345 kiliometres, in 10 communes.—Alfo,
a town of France, in the department of the Saone and
Loire; 7 miles E.N.E. of Autun.

SULM, or Sulmbach, a river of Wurtzburg, which
runs into the Neckar, near Neckar's Ulm.
SLJLMGAN, a river of Wurtemberg, which rifes near

Murliard, and runs into the Neckar at Neckar's Ulm.
SULMONA, anciently called " Sulmo," the place of

Ovid's nativity, a town of Naples, in Abruzzo Citra, the
fee of a bifhop, containing 11 churches and 12 convents;

21 miles S. of Civita Chieta. N. lat. 42 3'. E. long.

'3° 59'-

SU LOW, a town of Poland, in the palatinate of San-
domirz ; 8 miles N.W. of Malogocz.
SULPHATES, in Chemijlry and Mineralogy, a name

given to cryitalhzable falts, formed by the combination of
any bafe with the lulphuric acid ; alumine requiring the pre-

fence of potafli or ammonia in order to crvftallization. The
fulphates are fcarcely decompofable by heat alone, but when
fufed in contact with charcoal, or any carbonaceous matter,

they are converted more or lefs completely into fulphurets ;

which lee. In pure alcohol they are all mioluble. All the

folutions of thefe falts are decompofed by the other falts of
barytes entirely, and nearly fo by the lalts of lime, the acid

forming a precipitate with thele earths. A iimilar decom-
pofition takes place when any fulphate is added to the foluble

lalts of lead, filver, and other metals, whofe fulphates are

little foluble. None of the lulphates are entirely decom-
pofed at a moderate temperature by any other acid ; the

lulphuric Handing the highelt in the order of affinity, with
very few exceptions. But fome of the acids partially de->

compote the fulphates, and by taking part of their bafe,

they reduce the remainder to the Hate of acid-fulphates.

The nitric and mur'atic acids are of this kind, and the tar-

tareous, with regard to the fulphate of potafh. But the

acids that are fixed in the fire, tuch as the boracic, phof-

phoric, and arfenic, decompofe the fulphates totally, in a
red heat long continued.

Sulphate of illumine, is a ternary compound of argil

or alumine, potalh and fulphunc acid. The fulphate of
alumine is made by diffolving pure alumine in equally pure
fulphuric acid, at a boiling heat, evaporating the folution to

complete drynefs, and then rediffolving the reliduein water.

Vauquelin diltinguifhes feven different kinds of fulphate of

alumine. He has fhewn, that if a few drops of folution of

potafh, or of tulpbate of potafh, be added to an uncryf-

tallizable folution of fulphate of alumine, the cryttalliza-

tion will immediately commence. Sulphate of alumine is

infufible in any heat ; but when Itrongly urged in the lire, it

parts with its acid altogether. (See Alum and All mine.)
Alum is well known as an article of the materia med'ca, and

is ufed as an internal and external remedy for reltraimng

violent haemorrhages. It is alfo adminiltered in cafes of ob-
ftinate diarrhoea, diabetes, and fluor albus ; though Dr.
Cullen fays that it is not to be depended on in the two latter

difeafes. In intermittents it has been recommended as an

auxiliary to cinchona, and alfo in confluent fmall-pox, when
the pullules are bloody ; and Dr. Percival regarded it as a

prophylactic in colica pidtonum, and a cure for flighter

cafes. It is ufed locally in gargles, and as the bafis of in-

jections in cafes of gleet and leucorrhcea, and of collyria in

chronic ophthalmia. The dufe in haemorrhages is from

grs. v to 3j, repeated every hour or two, till the bleeding

abates. It is fometimes adminiltered dill lived in the ferum of

milk, in the form of whey, prepared by boiling . ij of powdered
alum in a pint of milk, and [training. The dote of the whey is

fjij or f|iij. The officinal preparations of alum are as

follow ; was. alumen exjiccatum, or dried alum of the Lond.
Ph., prepared by melting alum in an earthen veffel over the

9 fir^
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£re, and increafing the heat until the ebullition ceafe ; or,

fulphas alumin.t exfucatus, olim, alumen ujlum, dried fulphate

of alumine, formerly burnt alum, of the Edmb. Ph., ob-

tained bv melting fulphate of alumine in an earthen or iron

i, and kept over the lire until it ceafe to boil ; or,

alumen uflum, burnt alum of the Dub. Ph., prepared by ex-

poling any quantity of alum to the heat of a Itrong tire in

an earthen velfel until it ceafe to boil. This dried alum has

a more aftringent talle than the cryftallized fait ; it is ob-

tained in the form of a light, opaque, white, fpongy,

friable mafs, ioo parts of which conlilt of 36.25 acid, and

63. 7J alumine. It is chiefly nfed as an efcharotic, to de-

ttrov fungus in ulcers, and has been alio given internally to

the amount of 3j for a dofe in cafes of colic.

The liquor aluminis compofitus, or compound folution of

alum of the Lond. Ph., i-< prepared by diflolving alum and

fulphate of zinc, of each half an ounce, in two pints of

boiling water, and filtering the folution. This is aftrin-

gent and detergent, and is employed as a lotion for cleanfing

ulcers, and in fome cafes of cutaneous eruptions. Properly

diluted, it is an ufeful collyrium in ophthalmia, and an injec-

tion in gleet, and in fluor albus, when the difcharge proceeds

only from the vagina.

Pulvis fulphatis alumine compofitus, is defcribed under

Powder.
Solutio fulphatis cupri compoftta, or compound folution of

fulphate of copDer of the Edinb. Ph., is prepared by boil-

ing fulphate of copper, fulphate of alumine, of each 3 oz.

in 2 lbs. of water, in order to diflolve them, and then adding

to the liquor filtered through paper, iAoz. of fulphuric

acid. This is fometimes ufed as a llyptic for (lopping hae-

morrhages ; and, largely diluted, as a lotion in ophthalmia

tarfi, and the purulent ophthalmia of infants.

Sulphate of Ammonia. See S\l Ammoniac, and

Salts.
This faline fubftance promotes vegetation ; but, accord-

ing to lord Dundonald, it is not to be had in fuch quan-

tities as to render it an article of much importance to agri-

culture.

Sir Humphrey Davy found in fome trials, that theeffe&s

of this fulphate, as well as thofe of fome others, were,

in a certain degree, injurious to barley and grafs grow-
ing on a light fandy foil, in all cafes, when ufed in a

proportion which equalled one-thirtieth part of the weight

of the water in which they were dillolved, but lefs fo in this

than fome others. But that when the proportion was one

three-hundredth part, the effect was different. The plants

watered with a folution of it of this ftrength grew in ex-

actly the fame manner as fimilar plants watered with rain-

water.

Sulphate of Baryies. See Barytes, and Salts.

Sulphate of Copper. (See Copper) This fait, as

an article of the materia medica, is emetic, aftringent, and

tooic, when taken internallv. As an emetic, it has been

given in the early ftage of phthifis, and where laudanum has

been taken as a poifon ; and as an aftringent and tonic, in

alvine hxmorrhages, intermittent fever, epilepfy, and fome
other fpafmodic affections ; but other remedies, equally

powerful and lefs injurious, mould be employed, and theufe

of this difcontinued. Externally it is employed as an efcha-

rotic, to confume fungus, and in folution as a ftimulant to

foul obllinate ulcere. It forms the bafisof a very uuchemi-
cal preparation, Bate's " aqua camphorata," which Mr.
Ware recommends, diluted with 16 parti- of water, in the

purulent ophthalmia of infants. As an emetic, the dofe is

from grs. ij to xv, in f Jij of water > but as a tonic, it

mould be (,-ivcn in the form of pill, beginning with gr. \,
and increafing the dofe to grs. ij. The officinal preparations

are, yo/u/io cuprifulphatis comp. of the Edinb. Ph., and cuprum
ammoniatum of Lond., EdjiiD., and Dub. Ph. For the pre-

paration of the' former, lee Sulphate of Alumine, fupra.

The latter, or ammoniated copper of the Lond. Ph., is pre-

pared by boiling together in a glafs mortar ^ oz. of fulphate

of copper, and fix drachms of fubcarbonate of ammonia,
until the effervefcence ceafe ; then wrapping up the ammo-
niated copper in bibulous paper, and drying it with a gentle

heat. The Edinb. Ph. directs it to be prepared by rubbing
thoroughly together in a glafs mortar two parts of pure
fulphate of copper with three parts of fubcarbonate of am-
monia, till the effervefcence terminate, and they unite in a

violet-coloured mafs, which is to be wrapped up in bibu-

lous paper, and dried, firft on a chalk-ftonc, and afterwards

with a gentle heat. It is preferved in a well-itopped glafs

phial. According to the Dub. Ph. it is obtained by rubbing
1 oz. of fulphate of copper and 1^ oz. of carbonate of am-
monia in an earthenware mortar, till the effervefcence ceafe,

and they unite into a mafs, which is to be dried, wrapped
up in bibulous paper, and preferved in a phial clofed with

a glafs ttopper. This preparation has the odour of ammo-
nia, a hot, ttyptic, metalline tafte, and a rich blue colour.

The blue colour is loft by expofure to the air, and the fait

acquires a greenifli hue. It is tonic and antifpafmodic ; and
has been principally employed in epilepfy, for which it was
firft propofed as a remedy by Dr. Cullen ; who recommends
it not to be continued for more than a month at a time.

The dofe is gr. \, increafed gradually to grs. v, given twice

a day, either in pills made with crumb of bread, or com-
bined with valerian.

Sulphate of Iron. (See Iron.) This fait, known in

commerce by the name of green vitriol, is, with regard to

its medicinal properties, tonic, emmenagogue, and anthel-

mintic ; it has been given with advantage in diabetes, in the

latter ftage of phthifis, and in amcnorrlioca, depending on a

weakened action of the blood-veirels. The dofe is from
gr. j to v, combined with ammoniacum, rhubarb, myrrh, or
bitter extracts. It has lately been ufed diffolved in water, as

a lotion to cancerous and phagedenic ulcers. Its officinal

preparation it tinSura ferri muriatis. See Tincture and
Iron.

In reference to Agriculture, fulphate of iron is formed
naturally in many places in great abundance, according to

lord Dundonald, by the procefs of oxygenation, from ful-

phurous or pyntous fubftances. Thefe matters are ge-

nerally found accompanying the coal ftrata, as well as in

coal itfelf
; particularly in fuch coals as are fulphurous.

This fait is very foluble in water, and is in a high degree
injurious to vegetation, when it abounds in foils conlifting

of poor clay and filiceous matter, without any admixture
of vegetable or calcareous fubftances. It is decompofed
by alkaline falts, forming with them vitrioldted tartar,

Glauber falts, vitriolic ammonia, gypfum, and Epfom fait.

When added to foils containing calcareous matter, and a due
proportion of animal and vegetable fubftances, it has been
found, when not ufed in too great quantities, to have pro-

duced beneficial effects in promoting the growth of grafs
;

but experiments have not as yet been made fully to afcer-

tain its effe&s on arable land.

It may be further noticed, that fome very interefting ob-
fervations have been lately made on this fubftance, as con.

tained in peat of Tingrith-moor, Bedfordfhire, bv Dr. George
Pearfon, in a communication prefented to the Board of Agri-
culture. And it is itated, in anfwer to feveral queries put

5Q 2 by
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by him to J. W. Willaume, clq. that, in anfwering them,

he (hall divide the fubjett into three articles ; firft, the peat

confidered as an objeft of fuel ; fecondly, the afhes
;

thirdly, the fait of peat, or dult : the two lalt are objects

of manure.

1. Peat.—The peat which is found after the removal of

the turf or exterior furface, to about a fpade's depth, has

long been known as an article of fuel. It is, however, ufed

only by cottagers, who burn it on a brick-hearth ; it has

been dilcarded from the parlour, the kitchen, the brew-

houfe, &c. as being injurious to grates, and to all forts of

veffels put on it. It cannot be employed in the roafting of

meat, as it will impart a difagreeable tafle ; and it is deftruc-

tive of all forts of furniture by the effluvia which it emits,

or by the dult or afhes which may chance to be blown from

it. If thefe difagreeable confequences could be obviated, it

might be made an article of general confumption, as a fub-

ititute for coal, much to the advantage of the feller and
confumer : it is dug out in the form of a brick to a certain

depth, well known to the common labourer. This depth

muft be carefully attended to, lelt you mould cut out the

Itaple, in which cafe it could never be retrieved ; but this

circumftance being attended to, it will grow again to its

former ftate in the fpace of fifteen years. Thus the whole
moor is divided into proper portions, and periodically cut

once in fifteen years.

II. Afhes.—The turf or furface, and fuch parts of the peat

as do not appear to be of the bed quality, are laid up in

confiderable heaps, and reduced to afhes by the aftion of
fire. The afhes are red.

Anfivers to Queries.— I. The afhes have been long known
as a manure, and the demand is on the increafe.

2. The quantity uftially laid on an acre, by fpreading or

fowing it, is fifty bufhels, either on grafs or arable land.

3. It is laid on hot land. By hot land, we underftand

fandy, gravelly, chalky foils of a dry nature, fuch as are

burnt up in a long continuance of hot weather. It is moil
commonly ufed for graffes ; but it is in confiderable efteem

as a manure for oats or bailey, on land of the nature above-

mentioned.

4. The vegetable effect is furprifing, inafmuch as it will

double or treble a crop of any new-fown grafs, fuch as tre-

foil, &c. He has feen the benefits arifing from it on old

paflure-land overgrown with mofs, which it effectually de-

ftroys, and produces in its ftead white or Dutch clover.

You may, it is faid, trace to an inch the ceilation and re-

commencement of this manure. It is obfervable, that near

the fire-heap?, as far as the wind can carry the lighter parts

of the afhes, the production of clover is fure to be abun-
dant : it is equally favourable to the growth of barley and
oats.

$. It is not mixed with lime, or any other manure.

6. The afhes are bought by a fet of higlers, who carry

them in bags loaded on affes to a confiderable dillance,

where they are known to be in great repute : they muft

come exceffively dear to the confnmer by this mode of con-

veyance. The farmers in the vicinity fend for them in

waggons, particularly Mr. Brumiger, near Sundon, in Bed-
fordfhire, a confiderable and intelligent farmer, who in-

creafes his confumption every year, both for his grafs and
arable land.

III. The Salt of Peat, or Dujl.— l. The duft or grey faline

fubftance is produced by beating the earth containing this

fait to a powder ; it is found in particular fpot*, not uni-

verfally, the earth not being equally impregnated with it in

all places : it has not been known as a manure above fix

years ; but on trial, greatly increafes, it is faid, in reputation
and demand.

2. Fifty bufhels are the proper quantity per acre. This
fhould-not be exceeded, for if it be laid on in too great an
abundance, it may prove extremly deleterious.

3. It is ufed for cold lands. By cold lands are underltood
clayey or wet grounds.

4. It will much improve the vegetation of fown grafles,

and old palture, and is equally favourable to the production
of corn ; the ground, whether grafs or arable, being of a
cold nature.

5. It is not mixed with lime, or any other fubftance.

6. The duft is likewife bought by the higlers, and car-

ried to great diftances. The nearer farmers likewile fend
for the duft in waggons, particularly Mr. Anilie, of Dun-
ftable-Houghton, and Mr. Smith, of Sundon, who hold this

manure in great efteem.

The following are the experimental hints and remarks of
Dr. Pearfon on the fubftance called fait of peat, or dufl

;

which are,

1. That it is a blacki(h>grey, coarfe, and rather heavy
powder ; has no fmell ; taftes ftrongly ftyptic ; readily

difl'olves in the mouth ; did not deliquefce on expofure to
the air.

2. That it diffolves in four times its weight of water of
the temperature of fixty degrees of Fahrenheit, and in twice
its weight of boiling-hot water, giving a pale-green coloured
folution, with a trifling fediment, which is infoluble in mu-
riatic acid.

3. To the folution (2) he added a little liquid pruffiat

of vegetable alkali, in a perfectly neutral ftate, which occa-
sioned immediately a molt abundant precipitation of pruffiat

of iron ; and this tell was added gradually, till no further

precipitation took place.

4. Into the decanted and filtrated fluid (3) was poured
liquid, cauftic, volatile alkali, but without inducing any
change.

5. Into the fame fluid (3) was poured liquid carbonate

of vegetable alkali, which produced a fcarcely perceivable

cloudy appearance.

6. Into the folution (3) was dropped the aqueous fo-

lution of muriate of barytes, which occasioned immediately a

milky appearance.

7. To the folution (3) he added the oxalic acid, and
turbidnefs enfued.

8. A little of the powdery fubftance called the fait of

peat, with concentrated fulphuric acid, produced no emiffioii

of fumes nor fmell.

9. The folution (2) with muriate of barytes, immediately

grew thick and white as cream.

10. The folution (2) with carbonate of potafh depofited

a very copious greenifh fediment ; 3nd the fame effect

enfued with cauftic volatile alkali.

11. The folution (2) with oxalic acid gave inftantly a

very turbid, blueifh-green precipitation.

The preceding experiments, he fays, manifefl that the"

peat-falt confifts of fulphate of iron, vulgarly called green

vitriol of iron, mixed with a very minute proportion of fili-

ceous earth and of lime, united either to fulphuric acid, or to

carbonic acid. But the pretence of the earths, magnefia

and argil ; the uncombined alkalies, the uncombined acids,

are by thefe experiments excluded. In fhort, the fait of

peat is almoft pure fulphate of iron.

Remarks.— I. The fait of peat is, he apprehends, depo-

rted by evaporations which run over the moors where it is

found ; and hence he mould expect many of fuch waters to

be
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be ftrongly impregnated with it, and in many parts the foil

to he tinged red and yellow by ochre. Very likely, on

inquiry, much iron pyrites will be found on or near the

moors.

This is, fays Mr. Willaumc, exactly the fad. This ful-

phate of iron, the fait of peat, during the heat of fummcr is

frequently found in a cryilallized ilate, very white, and

crackling under the feet ; but i-^ deliquelcenl in that form,

and turns to its firmer dark colour when the air becomes
moilt.— Note by Mr. J. W. Willaume.

2. The quantity fpread on land is laid to be fifty bufhels

per acre, which lie eltimates at 22CO pounds avoirdupois:

this will give n I ounces and a halfper fquare yard.

If a larger quantity be applied, it is oblcrved it will prove

extremely deleterious. This is true alio of every other ma-
nure, fuch as lime, alkaline lalts, marine falts, nay of the dung
of animals ; for if they be ufed in certain quantities, they

poifon plants inftcad of promoting their growth. This is

equally true in the animal kingdom ; for there is not an ar-

ticle taken a-; food, or as feafoning, which is not a poifon, if

taken in certain quantities. A human creature may be
poilor.ed, or alimented, bv beef or pudding, according to the

quantity of them taken into the ftomach. He may be poi-

foned, or have digeilion greatly affilted, by fait, or pepper,

according to their quantity. In brief, the vulvar notion of

the term poifon is erroneous ; for by it is conceived that fub-

flcnces fo called are in their nature pofitively d Itructive of
lite : but the truth is, that the molt virulent poifons are, in

all reafon and fact, only deleterious according to the quantity

applied. White arfenic fwallowedin the quantity of ten grains

or lef.-, will deltroy life ; but in the quantity of one-fixteenth

of a grain, it is as harmlefs as a glafs of wine ; and further, in

that dofe it is a remedy for inveterate agues. It is con-

cluded from thefe confederations, that there is no admiffible

contradictory evidence to the teftimonie- for the fertilizing

effect of fulphate of iron, unlefs by fuch contravening evi-

dence the quantity ltated to be ufed exceed fifty buihels per
acre ; it being an eilablifhcd fad, that in certain proportions

this metallic fait is a poifon to plants.

Further, it is fuppofed that this difcovery will give new
light, fo as to explain fully the rationale of the improvement
of land by the burnt earth and allies from paring and burn-

ing. It is ufual to account for the effects of this procefs,

by referring to fuppofed alkaline or other falts ; but of thefe

there is no evidence, nay, on trial, he has not detected them,
or at lead not in any efficient quantity ; but this he knows,
that fuch earths and afhes contain oxyd of iron, and as he
fufpects of mangancfe ; which, from the analylis, and the

effect of falt-peat, mult now be admitted into the clafs of
manures. This communication of Mr. Willaume affords

evidence, he thinks, of the truth of this conjecture, for the

afhes of the peat which affords the fait " have been long
known as a manure, and the demand is on the increafe :"

of courfe thefe afhes contain an unufual quantity of
oxyd of iron. A confequence of this reaf >ning is, that the

burnt earth of foils will, he fuppofes, ttttris paribus, fertilize

in proportion to the oxyd of iron it contain^ Accordingly
the afhes of the peat, fays Mr. Willaume, have a furprifing

eftcct ; they will double or treble a crop ot any new-fown
grafs, fuch as trefoil, <xc. ; and are fo beneficial, that in fpite

of the expence, they are carried in bags by higlers to a great

Pittance. The doctor concludes by afferting, that the more
he contemplates the fads in Mr. Willaume's letter, the more
evidence he perceives for the truth, that metallic falts, and
metallic oxyds in general, and falts and oxyds of iron in

particular, are manures, if applied in proper dofes. He is

defirous that it may be underltood, that he confiders the/all

3

ofpeat, and the njhet of prat, as opi promoting ve-

getation, analogous to feafoning, or condiments, taken with

food of animals; that is, analogous to milliard, cinnamon,

ginger, &c. which are not ufthemfelvea at all or neceffarily

nutritious, but contribute to render other things nutritious,

by exciting the action of the llomach and otiier organs of

digcflion and affimilation. He has no doubt of the truth of

the propolition, that no living thing, neither plant nor ani-

mal, can grow and live in a (late of vifible action without

conltant fupplies of matter which has been alive ; in other

words, living animals and vegetables can only live on dead

animals and dead vegetables. No plant or animal has ever

been known by experience, nor in the nature of things does

it feem reafonable that they can be nourifhed by mere water

and pure air, as fome perfons have aliened.

Alfo on the other two fubftances the doctor thus remarks :

2. The Peat.—It is a denfe mafs of vegetable matter for a

certain depth, partly in a dead and partly in a living ftate,

with which is mixed more or lets earth ; and in burning, it

affords fo much empyreumatic oil, as to give a difagreeable

tafle to roafled provifions ; hence, as we are told, it has

been rejected from the kitchen. The fuel affords a vaft

quantity of what the chemills call lignic acid ; hence it is

rejected alfo from the parlour, as very deftru&ive to grates.

He bejjs to luggeft that this lignic acid might be faved in

burning the prat as fuel, and be ufed for various purpofes

in manufactures ; and the charred peat may be ufed in place

of charcoal of wood. Probably, too, other ufeful products

will be found, on examining the matters more accurately

which are afforded by diftillation.

3. Afhes.—If the peat were mere vegetable matter, the

afhes afforded by it would be as trifling as thofe of wood ;

but fome parts of the moor contain fo much earth and

oxyd of iron, as to leave behind, on burning, a confiderable

quantity of incombultible matter ; and fucli kind of peat, we
are told, is not ufed as fuel ; but, after burning, the refi-

duary matter is an efficacious manure, much more fo than

is commonly afforded by paring and burning. The afhes

are more red and more fertilizing than allies of common
turf, becaufe they contain more iron.

The fpontaneous fpringing up of white clover in land ma-
nured with thefe alhes, is fimilar to the fpontaneous growth
of this plant on heath-land, which has been covered with

lime to deltroy all its prefent vegetation ; and this fact

fhews that probably thefe are feeds buried in the earth for

many ages, which yet remain alive, but do not grow until

expofed to the ftimuli of air, water, caloric, and lifelefs ani-

mal or vegetable matter. And other facts dilcovered by
refpectable chemifts are added, which ferve to (hew that

other falts, befide fulphate of iron and certain earths, may be
employed advantagtoufly as manures, although, like iron,

they have been eltecmed deleterious to plants.

1. Afhes of pit-coal are a good manure for grafs. It is

(fated in the 5th volume of Nicholfon's Journal, that his much-
valued friend, the Rev. William Gregor of Grampound, on
examination of the afhes of coal from Liverpool, found them
to contain both fulphate of magncfia and fulphate of lime,

efpecially the former (alt. He apprehends that thefe afhes

alfo contain oxyd of iron, or perhaps fulphate of iron.

Thefe afhes, fays Mr. Gregor, fkeaded over grafs, ap-

parently produced good effects, notwithstanding the ful-

phate of magnefia, which he was well allured they contained:

On this it is remarked, that from this obfervation of Mr.
Gregor, it feems he is aware of the prevailing popular opi-

nion, that fulphate of magnefia is not favourable to vege-

tation ; and to reconcile his fact with the unfriendly nature

of magnefia to plants, as difcovered by Mr. Tennant, he
obferves,



SULPHATE.
obfervcs, that the effefts of fulphate of magnefia may be very

different from thofe of magnefia and carbonate of magnefia.

He apprehends it is the magnefia (calcined magnefia 1 only

which this learned chemill found hurtful to vegetables, as

the difcovery was made on the examination of Nottingly

lime, which the farmers near Doncalter employ as a manure,

while they rejeft the lime of their own neighbourhood. In

the latter Mr. Tennant met with magnefia, and in the

former none. See Lime.
2. The earth from afhes, called cinis, is a durable and

efficacious manure. It is obferved, that profefTor Mitchill,

of New YTork, in a letter addrefLd to Dr. Pearfon on cinis,

or earth found in the alh.es of wood, has remarked, that the

allies of wood contain very commonly fulphate of potafh,

alfo phofphoric acid, befides other well-known falts ; but

after thefe falts are feparated by lixiviation, there remains a

peculiar earth, and s. fmall proportion of iron. This earth

differs from lime, barytes, magnefia, <l runt tan, and every other

known fpeoies of earth. He would call it cini% for plen-

tiful, common, and important as it is, fcience has not dig-

nified it with a name. To judge of the excellence of this

earth as a manure, after all th" falts are extracted from foap-

boilers' afhes, the earth fells for ten cents the bulhel ; and
notwithstanding this high price, it is not unufual for the

farmer to pay for the article twelve months before-hand.

When ploughed into fterile ground, at twelve load; per

acre, it produces great crops of wheat, clover, and other

forts of grafs and grain, and its fertilizing operation will

lalt twenty years. Althou rh fome of the other ingredients

of the afhes left after lixiviation may prove beneficial, yet

the effedts are chiefly from the cinis, or new-named earth.

This earth, which is fo p
r ized in America as a manure,

was, it is laid, efteemed of old in Alia, as an ingredient in a

cement : among the ancient Syrians, it was one of the

materials forming the plalter of their walls ; and as it holds

an intermediate place between lime and potafh, it can eafily

be conceived how it may act both as a cement and a manure.

It is to be hoped chemitts will turn their attention to this

important fubject. See vol. vii. of Tilloch's Philofophical

Magazine.

4. Sulphate of iron in the peat of Ruflia. This was
found by profellor Robifon. And it is obferved. that

fomething elfe befides vegetable matter is neceffary to form
peat or black mofs of the moors. The fmell of burning
peat is different from that of vegetable matter. Peat-
afhes, fays the profefTor, always contain a very great pro-
portion of iron : he has feen three places in Ruffia where
there is fuperficial peat-mofs, and in all of ihem the vitriol is

fo abundant as to efflorefce. In particular, on a moor near
St. Peterfburgh, the clods (hew the vitriol ifulphate of iron)

every morning when the dew has evaporated. According
to this learned profeffor's obfervations, the fulphate of iron

in pit-coal may be accounted for in the following manner :

peat-mofies form very regular itrata, lying indeed on the

furface ; but if any operation of nature mould cover this

with a deep load of other matter, it would be compreffed
and rendered very folid : and remaining for ages in that

fituation, might ripen into a fubftance very like pit-coal.

See Medical and Chirurgical Review for November 1803.

5. Ufe of peat-dufl and peat-afhes. In anfwer to a letter

from Dr. Pearfon, requeuing to know what experiments
Mr. Anltie had made from the turf-dult taken from
Tingrith-moor ; he affords the teftimony of having made
ufe of the afhes and dull near thirty years, and frequently

laying on from eighty to a hundred bufhels^r acre. Our
land, fays he, is dry and very thin-llapled, owing to the

chalk-rock lying fo very near the furface : it encourages

vegetation in moid warm weather ; but when hot and dry,

the reverfe. We never mix any other manure with it. It

cofls about four-pence per bufhel, including all expenccs.
We chiefly fpread it over feed, grafs, clover, &c.

In addition to thefe ufeful and interefling ftatements, it

may be noticed, that the able writer of a late work on
Agricultural Chcmiftry, has vritaefli d the fertilizing efTefts

of a ferruginous water ufed for irrigating a grafs meadow
made by the duke of Manchefter at Prieltly Bog, near

Woburn, in Bedfordfhire, an account of the produce of
which has been recorded in fome of the publications of the

B jard of Agriculture. It is not doubted that, in this cafe,

the peat-falt and the vitriolic water aited chiefly by pro-

ducing the fulphate of lime, or a fubftance of that nature.

It is obferved, that the foils on which both are efficacious,

are thofe of the calcareous kind, and that lulphate of iron

is decompofed by the carbonate of lime in fuch foils ;

that the fulphate of iron confiits of fulphuric acid and
oxyd of iron, and is an acid and very loluble fait ; that

when a folution of it is mixed v/ith carbonate of lime, the

fulphur.c acid quits the oxyd of iron to unite with the lime ;

and that the compounds produced are infipid, and com-
paratively infoluble.

Some of the depofition from the ferruginous water
on the foil of the above meadow was collected, and it was
found that it confided of fulphate of lime, or a fubftance

of that fort, carbonate of iron, and infoluble fulphate of
iron. The principal graffes in the above meadow are, it is

faid, meadow fox-tail, cock's-foot, meadow fefcue, fiorin,

and fweet-fcented vernal grafs. The afhes of three of thefe

graffes, as the meadow fox-tail, cock's-foot, and fiorin,

have been examined, and found to contain a confiderable

proportion of fulphate of lime, or a fubftance of that kind.

It is further noticed, alfo, that vitriolic impregnations in

foils where there is no calcareous matter, as happens in

fome cafes, are injurious ; but that it is probably in con-

fequence of their fupplying an excefs of ferruginous matter

to the lap. Oxyd of iron in fmall quantities forms, it is

faid, an ufeful part of foils ; and that it is found in the afhes

»>t plants, and is probably hurtful only in its acid com-
binations.

This knowledge of the nature, formation, and ufes of

this fubftance, may lead to many ufeful improvements

in lands which contain it, or the matters of which it is

compofed, as well as to more fuitable and proper appli-

cations for them in the way of manure, and to better and

more advantageous methods of ufing and applying them.

Sulphate of Iron, Dried, of the Edmb. Ph. is pre-

pared by heating any quantity of fulphate of iron in an

unglazed earthen vefl'el, on a moderate fire, until it becomes

white, and perfeftly dry. The procefs is nearly the fame

in the Dub. Ph. The degree of heat in thefe procefles

fhould not exceed 212° of Fahrenheit. Its officinal prepa-

ration is the " red oxyd of iron," which is rarely ufed, ex-

cept as a pharmaceutical agent. See Iron.

Sulphate of Kali. See Sulphate of Potajh.

Sulphate of Lime. See Gypsum, Sulphate of Lime,
and Salts.

According to lord Dundonald, fulphate of lime exifla

in great abundance in many foils. It is produced by
the decompofition of aluminous fchift, containing a due
proportion of calcareous matter ; with which the ful-

phuric acid will join, as it is formed, in preference to the

earth of alum or clay. It is likewife formed by the decom-
pofition of pyrites, in fuch foils as contain a fufficiency of

Calcareous matter for the fulphuric acid to combine with, in

preference to the earth of iron, the other conttituent part of

pyrites

;
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pyrites : ind it is found in immenfe quantities, conftituting

not only the foil] but the lubltratum, of fome countries to

a great depth. It is to be decompofed by alkaline falts ;

the lulphuric acid forming with them fulphate of potafh

and fulphate oi foda, according to the alkali ufed. It is

a fait vi:i v infoluble, requiring upwards of five hundred times

it* weight of water to dilTolve it : hence, fuppoling it

equally deleterious to vegetati in, as alum hath been con-

fidercd, which is foluble in only fifteen times its weight of

water, it mult, he fays, prove left injurious from its

greater degree ot iiifolubility : but this iubltance, far

from being hurtful to vegetation, when applied to certain

foils, promotes it in a vi r\ high degree) as is evinced

by the ufe of it in fome part; of the continents of Europe
and America ; and it is further proved by the chemical

analylis of vegetables, whole afhes are found to contain

a certain portion of the component parts of it.

Sir Humphrey Davy, in his work on '« Agricultural

Chemillry," obferves, that calcareous matter, betides being

uted in the forms of lime and carbonate of lime, is applied

for the purpofes of agriculture in other combinations ; one
ot which other compound lubltaces is that of fulphate of

lime. That this material confifls of lulphuric acid, the

fame body that exifts combined with water in oil of vitriol

and lime; and that when dry, it is cumpofed of fifty-five

parts of lime, and feventy-five of fulphuric acid. That
common fulphate of lime, or felenite, Inch as that which

is found at Shotover-hill, near Oxford, contains, befide

fulphuric acid and lime, a confiderable quantity of water
;

and the compofition of which may be expreffed and ex-

plained fomewhat in this manner. Sulphuric acid one pro-

portion, feventy-five ; lime one proportion, fifty-five ; and

water two proportions, thirty-four.

The nature of this fuiphate is, it is faid, eafily demon-
ftrated : when oil of vitriol is added to quick-lime, there is

a violent heat produced; and when the mixture is ignited,

water is given off, and this lulphate alone is the refult, if

the acid has been ufed in fufficient quantity ; and this lul-

phate mixed with quick-lime, if the quantity has been defi-

cient. This fubllance, free from water, is tometimes, it is

faid, found in nature, in which cafe- it is called an hydrous

felenite. It is dillmguifh d from the common fulphate, by
giving off no water when heated.

When this fulphate, free from water, or deprived of it by
heat, is made into a pa!te by the fame fluid, it rapidly fets,

it is faid, by combining with that liquid. Plailer of Paris,

it is obferved, is powdered dry fulphate of lime ; and that

its property a* a cement, and in its ufe in making calls,

depends upon its f.hdifyiiig a certain quantity of water,

and forming with it a coherent maf". Sulphate of lime

is foluble in about five hundred times its weight of cold

water, and is ftill more foluble in that which is hot ; Co

that when water has been boiled in contact with tiiis ful-

phate, cryltals of it are depofited as the water cools. Sul-

phate of lime, too, i eafily diltmguiflied, it is faid, by
its properties of affording precipitates to tolutions of oxa-

lats, and of barytic (alts.

There has long been much difference of opinion prevailing

among farmers and agriculturahfte in refpeet to the ufe of

this fubltance on land. It is faid to have bc-n had recourfe

to with much utility and advantage in fome few diltricts of

thii c itintry ; and a variety of Itrong teltimonies in favour

of its power and efficacy, when laid on land, has

brought to the notice of the Board of Agriculture by Mi.
Smith. In America, too, it is Itated to have been employed
with fignal fuccefs, especially in fome provinces ; but in

many other counties of this kingdom it is faid to have

failed, though tried in various ways, and upon different

kinds of crops.

It is remarked, that very difcordant notions have been

formed as to the manner in which this fubltance operate!.

Some have fuppofed it to aft by its power of attracting

moillurc from the air ; but this agency, it is thought, mutt

be comparatively infignificant. When combined with water,

it retains that fluid too powerfully to yield and (upply it

properly to the roots of the plants ; and its adhefive attrac-

tion, tor moilture is inconfidcrable : the fmall quantity in

which it is tiled, is likewife, i"c is fuppofed, a circumllance

holtile to tins idea. It has been faid, too, that this fub-

llance affilts the putrefaction of animal matters, and the

decompofition of manure ; but fome experimental trials

have been made on this fubject, which are in contradiction

to the notion. On fome minced veal being mixed with

about one one-hundredth part ot its weight of this fulphate,

(fome venl without the fulphate being expofed at the fame

time and under the fame circumltances, ) there was no dif-

ference, it is faid, in the time in which they began to putrefy;

but the procefs appeared to be moll rapid in the cafe in

which there was no fulphate prefent. Other fimilar mix-

tures were made, in winch in fome cafes larger, in other

cales fmaller, quantities of fulphate were employed ; and in

one inttance, pigeon's dung was ufed inltead of ftefli, and

with precifcly fimilar reiults. It certainly, in nc cafe,

it is faid, increased the rapidity of putrefaction.

A teries of experiments, it is faid, has been carried on for

a great length of time in this country, upon the operation

of this fubltance as a manure, though it has not been gene-

rally known ; as the Berkfiiire and Wiltfhire peat-afhes

contain a confiderable portion of this Iubltance. In the

Newbury fort, from one-fourth to one-third of this ful-

phate has been found, and a ftill larger quantity in fome
from the neighbourhood of Stockbridge, betides their other

conltituent matters. Thefe afhy fubllances are much in

ufe for top-drelling cultivated grades, particularly fainfoin

and clover lu examining the allies of thefe two, and thofe

of rye-grafs, it was tout d that they afforded confiderable

quantities of this fulphate, and that this fubltance, pro-

bably, is intimately combined as a necetfary part of their

woody fibre. If this be allowed, it is fuppofed ealy to

explain the reafon why it operates in fuch fmali quantities ;

for the whole of a clover, or of a fainfoin crop, on an acre,

would, it is faid, on the eltimate which has been made, only

afford, by incineration, three or four bufhels of this fulphate.

In examining the foil of a field near the above town, which
was taken from below a foot-path, where this fubltance

could not have been artificially furmfhed, not any of this

fulphate could be detected in it ; yet at the very time the

foil was collected, the peat-afhes were applied to the clover

in the field. The realon why this fulphate is not generally

efficacious is, probably, it i fuppofed, becauie moll cultivated

foils contain it in fufficient quantities for the ufe of the

grades. In the ordinary courfe of cultivation, this fub-

itance is, it is faid, furmfhed in the manure ; as it is contained

in (table dung, and in the dung of all cattle and animals fed

on grafs ; but it is not taken up in corn crops, or thofe

of peas and beans, and in only very fmall quantities in tur-

nip crops ; however, where lands are exclufively devoted to

palturage and hay, it will, it is faid, be continually con-

fumed.

Four different foils cultivated under a feries of common
courfes of crop, have, it is fad, been examined for this

fulphate : of which, orj; was a light fand from the county
of Norfolk ; another i clay, bearing a good wheat, from
that of Middlefex ; the third, a fand from Suflex ; and

the
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the fourth, a clay from Ellex. In all of them this ful-

phate is Itated to have been found ; and that in the

foil from Middk-fex it amounted to nearly one per cent.

The writer, too, has been informed by lord Dundas, that,

having tried this fulphate on two of his eltates in York-

fhire without any benefit, he was induced to have the foils

of them examined for this fubltance, in the manner directed

in fpeaking of foils, in both of which this fulphate was

found. See Soil.

It is thought, that if thefe reafonings and ftatements

fhould have the confirmation of future inquiries, a practical

inference of fome value may be derived from them ; which

is, that it is poffible that lands which have ceafed to bear

good crops of clover, or other artificial grades, may be

reftored by being manured with this fulphate.

It may be noticed, that, in addition to the place already

mentioned where this fubltance is found, it alfo abounds

pretty much, it is faid, in many other parts of this country
;

as in Gloucefterfhire, Somerfetfhire, Derby (hire, Yorkfliire,

and fome others, and only ftands in need of pulverization,

in order to prepare and fit it for being applied to the land.

It may be remarked, that although the allies of certain

peats, as feen above, afford fulphate of lime, it is not, it is

faid, to be concluded from that, that all peats agree with

them, as fome which have been examined contained no

quantity that could be ufeful ; and abounded with injurious

matters. Vitriolic matter is, however, ufually formed in

peats ; and where the foil or fubltratum is calcareous, the

ultimate refult is the production of this lulphate. In gene-

ral, when a recent afh of this fort emits, when acted upon

by vinegar, a ftrong fmell, like that of rotten eggs, it

will, it is faid, furnifh this fulphate.

In Oxfordshire, in fome cafes, this fubltance has been

fown over clover in March, in the quantity of about fix

bumels to the acre, with great effect, but in other cafes

without doing any good whatever, when fown over the

fame fort of crop, and that of fainfoin. In Kent, when
fown over a large part of a field of lucern, and a part left

without any, the fuperiority of the part fown with it was
very great. In Suffex it has been fown on portions

of natural grafs, beans, potatoes, peas, barley, wheat, red

clover, and tares, in moift weather, at about eight bulhels,

and in the above quantity to the acre, on fandy loam, and

other forts of foil, without any perceptible effect, either

the fame or the following year, being produced by it.

This would feem to fhew that land, in fome inftances, is fo

much impregnated with it as to Hand in need of no more
for giving luxuriance to the plants upon it.

Sulphate of Magnejia. See Magnesia, Epsom Salt,

Sal, and Salts.
By Dr. Home's experiments, fulphate of magnefia has

been found in a very high degree to promote vegetation.

He ftates, that it made the garden-mould he ufed for his ex-

periments produce one-fourth more grain.

Sir Humphrey Davy, however, thinks, that though this

fubltance has been Itated by fome inquirers to have been

found ufeful as a manure, it is not met with in nature in fuf-

ficient abundance, or capable of being made artificially in a

fufficiently cheap manner, to be of ufeful application in the

common courfe of husbandry and management of land. See

Magnesia, in Agriculture.

Sulphate, Ammaniaco-Magnefian, a triple fait, com-
pounded of fulphuric acid, magnefia, and ammonia, by
adding pure ammonia to fulphate of magnefia, in which

cafe a great part of the earth is precipitated, and the reft

remaining in folution, the fait is formed by evaporation.

It is alfo procured more fpeedily, and with lefs lofs, by

adding to a folution of fulphate of magnefia one of fulphate

of ammonia, each fomewhat concentrated. An abundant
depoiition of regular, traufparent, mining cryltals takes
place immediately, which are the triple fait in queltion : its

form is generally octohedral ; its taile is fait and bitter.

When heated, it firlt melts in its own water of cryftalliza-

tion, after which it is decompofed, ammonia is firft given out,

then acidulous fulphate of ammonia rifes, and iimple ful-

phate of magnefia remains.

This triple fait is much lefs foluble in water than either of
the fulphates of which it is formed, as is obvious by its pre-

cipitating on the addition of the two folutions. According
to Fourcroy, it is compofed of 68 per cent, of fulphate of
magnefia, and 32 of fulphate of ammonia.
Sulphate of Potafh. See Salts.
This faline fubltance has been found by Dr. Home

to promote vegetation in an extraordinary manner. The
garden-mould on which his experiments were made, pro-

duced an increafe of one-fourth more grain, in confe-

quence of the application of this fait. It is to be had from
moll vegetable matters by combultion ; it forms at leaft one-

third of the faline matter obtained by the lixiviation of their

alh.es. This is fufficient, it is faid, a priori, to prove, in-

dependently of Dr. Home's experiments, that vitriolated

tartar is beneficial to vegetation. This fubltance is a refufe

article in fome branches of manufacture ; but the quantity

produced is a mere trifle, in comparifon to the quantity that

might, it is thought, be advantageoufly applied to the pur-
pofes of agriculture.

This fulphate, which is found in the afhes of fome peats,

as thofe of Berkfhire, is certainly an ufeful fubltance as

manure, though the refults of Dr. Home's trials have been

queflioned by Mr. Naifmith, in his elementary work on
agriculture ; who has pointed out experiments which he
confiders as holtile to the doctor's opinions and conclufions,

and as unfavourable to the power and efficacy of any fort of
fubftance of this kind.

Sir Humphrey Davy has found the effects of this fulphate

to be much the fame on the growth of plants of the grain

and grafs kind, when employed in large and fmall propor-

tions, as thofe of the fulphate of ammonia : which would
feem to (hew, that the effects are different according to the

quantities made ufe of, and that large quantities are unfa-

vourable.

Sulphate of Soda. See Salts and Soda.
From experiments, fulphate of foda has been proved

to promote vegetation in a very high degree. It is pro-

cured in fmall quantities, in the proceffes for making the

muriatic acid, and muriate of ammonia, or fal ammoniac.

The high price at prefent of this article precludes the ufe of

it ; but could it be made and fold at a cheap rate, it would,

as lord Dundonald thinks, prove a molt valuable acquifition

to agriculture. Sir Humphrey Davy has found that the

effects which it produces, when ufed in different proportions

for plants of barley and grafs, are much the fame as thofe

of fulphate of ammonia.

Sulphate of Sirontian, a fait without tafte and fmell ;

nearly infoluble in water ; not decompofed by any fingle

acid ; but barytes, alone or in combination, abftracts its

acid, with which barytes has the greater affinity. It is alfo

decompofed by the carbonate fixed alkalies, and with much
more eafe in the moift way than the fulphate of barytes.

Sulphate of ftrontian, like the barytic fulphate, is readily fo-

luble in fulphuric acid, and precipitable thence by dilution

with water. This fait is decompofed by fufion with char=

coal into a fulphuret. For the analyfis of the native fuU

phate, fee Strontian.
SUL-
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SULPHITES, fait* formed by the combination of any

bafe with the fulphurous acid. N.B. All falts that are com-
pofed with acids whole names end in ous, terminate in tie,

inllead of ate. Thefe falts have always a difagreeable ful-

phurous taile ; they are decomposed by the nitric, muriatic,

and fome other acids, which do not affect " fulphates :" if

expofed to tire, they yield fulphnr, and become fulphal

and even by mere exp dure to the action of the atmofphere,

they are converted into fulphates. The principal of thefe

lalts are the following : IMS.

SuLPHl if. of Alumine, formed from pure alumine. It is

in the ltate ol a white foft powder ; fweetifh to the taite, and

then fulphurous ; infoluble in water, but taken up by an

excefs of acid ; not cryltallizable. It is compofed, ac-

cording to Dr. Thomfon, of

Sulphurous acid

Alumine
Water -

32

44
-4

but applicable to no ufe. See Alumine.

Sulphite of Ammonia, prepared by faturating a folution

of caultic ammonia with gafeous fulphurous acid. See

Ammonia, and Salts.

Si LPHJTE of Barytes, may be prepared with either pure

barytes, or the carbonate reduced to a fine powder ; or it

may be obtained, by compound affinity, from a mixture of

an alkaline fulphitc with muriate of barytes. It is in the

form of a white powder, taftelefs, and infoluble in water.

By longexpofure to the air, it is converted into fulphatc of

barytes. When llrongly heated, fulphur is difengaged, and

the refidue becomes fulphate. This fait may be diffolved

in liquid fulphurous acid, and by flow evaporation, may be

obtained in needle-formed cryltals, or truncated tetrahedrons.

Thefe cryltals are fometirr.es tranlparent, but often opaque ;

nearly infipid, and leaving on the palate a fulphurous fla-

vour ; fparingly foluble in water : and the folution is advan-

Lageoufly employed for purifying the fulphites from any
mixture of fulphate. According to Fourcroy, the cryftal-

lized fulphite confifts of

Barytes

Sulphurous acid

Water .

59
39

It is decompofed by the fulphate? ; by the alkaline phof-

phates ; by the nitrate and muriate of ftror.tian ; and by the

alkali:;c carbonates. See Bak

Sulphite of Lime. See Lime.

Sulphite of Magmfia, is prepared with carbonated

magnefia, diffused in twit lit of water : it is in the

form of powder, but by an additional portion of fulphur-

ous acid, readily diflolves ; and by gradual evaporation, is

depolited in the form 1 f tranlparent, depreffed, tetrahedral

pyramids. To the taile it is at firll fweetifh and earthy,

and afterwards fulphurous ; expofed to the air it be-

comes opaque, and is flowly converted into a iulphate. It

18 foluble in twenty parts of water at the common tempera-

ture : boiling water take' up an additional portion, which it

depolits in cryltals on cooling. When expofed to a dry

heat, it foftens, and afTumes the confillenceof a vifcid gum,
and at length dries, having loft 45 per cent, which is nearly

Vol. XXXIV.

pure water ; at a higher heat the fulphurous acid rife* un-

altered, and the earth remains behind. From this mode of

anal) lis it appears, according to Fourcroy, to confift of

Sulphurous acid 39
Magnefia - - - 16
Water - - - - 45

100

It is decompofed by the alkaline and earlhy-alkalinc car-

bonates ; by the fulphates of alumine and zircon ; by the

earthy nitrates ; by the phofphatcs of the alkalies, and of

lime, glycine, alumine, and zircon; and the alkaline bo-
rates. It is not applied to any ufe. See Magnesia.

Sulphite, Ammoniaco-Magnefian, a fait formed, accord-

ing to Fourcroy, by mixing magnefia with fulphite of am-
monia, or ammonia with fulphite of magnefia, or by adding

together the two lulphites. It occurs in the ftate of fmall

tranlparent indeterminate cryltals ; it is lefs foluble in water

than either of the two fulphites leparately, of which it is

compofed. Expofed to air it changes into the triple ful-

phate of ammonia and magnefia. When heated, it firlt

gives out fulphurous acid, then acidulous fulphite of am-
monia fublimes, and pure magnefia remains behind. The
proportion of its conftituent parts hasnotljeen alccrtained.

It is decompofableby barytes, itrontian, lime, and the fixed

alkalies. It is not ufed.

Sulphite of Potqjh, is moft conveniently prepared by
connecting a retort, charged with fulphuric acid and mer-

cury, with a Woulfe's apparatus of two bottles, the former

of them containing a little water, and the latter about two-
thirds filled with a folution of cryftalhzed carbonate of

potafh, in thrice its weight of water. The retort being

heated, fulphurous acid gas is produced, which paffing

through the water in the firlt bottle, is thereby purified from

any contamination of fulphuric acid, and then enters the al-

kaline folution in the next bottle, by which it is rapidly ab-

1 abed, carbonic acid gas efcaping in bubbles at the fame

time. When the effervefcence has ceafed, and the fulphur-

ous acid is no longer taken up by the liquor, the procefs is

finifhed, and the liquor, as it cools, generally depofits cryf-

tals, if the above proportions of alkali and water have been

obferved.

Sulphite of potafh, tnus prepared, is a tranfparent fait

fometimes colourlefs, but often with a flight yellowifh tinge.

It cryltallizes either in the form of lengthened rhomboidal

plates, or divergent needles. To the talte it is pungent and

fulphurous; its fpecific gravity is = 1. 58; it is readly Soluble

in its own weight of water, at the common temperature,

and in a much fmaller quantity of boiling water. If this

folution be expofed to the air, it will be covered in a fliort

time with a eryftalline pellicle ; when this falls to the bot-

tom, it is fucceeded by another, and fo on, till the whole is

converted into fulphate of potafh. By an expofure to a

temperature of about 300 Fahr. fulphite of potafh lofes

about two per cent, which appears to be water. When
heated in a retort, it firlt decrepitates, and is converted into

an opaque white powder, and on an increafe of temperature

lofes about 22 per cent. ; of which 1 j are fulphuroi'S acid

gas, 5 are fulphur, and 2 water : the fait that remains

being fulphate of potafh, with a flight excefs of alkali. If

it be rapidly ignited in a platina crucible, when the decrepi-

tation ceafes, a blue flame makes its appearance, occafioned

by the combultion of the fulphur, alter which the fait is

found to have loft 2 2 per cent as before. The component

3 R parts
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parts of this fait, according to Dr. Thomfon's analyfis,

are

Sulphurous acid - - 43.5
Potafh - - - 54.5
Water - • - 2.0

100.

This, as well as other fulphites, if mofl conveniently ana-

lyfed in the following manner : firft afTay the folution with

fulphite of barytes, to afcertain whether any mixture of ful-

phate is prefent, and having thu9 got rid of the fulphuric

acid, add nitrate of lead as long as any precipitate falls

down. The fulphite of lead, thus obtained, confills, ac-

cording to Dr. Thomfon, of 23 per cent, fulphurous acid,

and 75 yellow oxyd of lead.

Nitric acid concerts this fait into fulphate of potafh :

oxymuriatic acid produces a fimilar effedt, driving off at the

fame time a portion of fulphurous acid, fo that the refulting

fulpbur is mixed with a little muriate. It is alfo converted

into fulphate by theoxyds of gold, filver, mercury, the red

oxyd of lead, and the black oxyd of manganefe. It is de-

compofed, by compound affinity, by all trie earthy and al-

kaline fulphates, except fulphate of barytes ; by the ni-

trates, with the exception of nitrate of ammonia ; by the

muriates, except muriate of alumine ; by the phofphates of
foda, ammonia, alumine, and glycine ; by the fluates of
foda, ammonia, barytes, ftrontian, and magnefia ; by car-

bonate of foda, and by all metallic falts except the carbo-

nates. It has not been applied to any ufe.

Sulphite ef Soda, is prepared from carbonate of foda,

in the fame manner as fulphite of potafh is from carbonated
potafh. At firft it is a confufedly cryftallized mafs, and
this, by fubfequent folution in hot water, affords, on cool-

ing, very regular diftinft cryftals, in the form of compreffed
tetrahedral prifms, with dihedral fummits. Its fpecific gra-

vity is 2.95. Its tafte cooling and fulphurous. It is oluble

in four times its weight of water, and in lefs than its own
weight of boiling water. It efflorefces on expofure to the
air, and becomes covered with a white cruft, but does not
fall into powder as fulphate of foda does. When heated, it

firft melts in its water of cryllallization, and on increafing

the temperature, undergoes changes analogous to thole de-

fcribed in the preceding article. According to Dr. Thom-
fon, it is compokd of

Sulphurous acid - - 31
Soda . . . _ 18

Water - . - - ri

IOO

It is decompofed by the alkaline and earthy fulphates,

with the exception of the fulphates of barytes and foda ; by
the earthy nitrates ; by the ammoniacal and earttiy muriates,

phofphates, and fluates ; by the borate and carbonate of
potafh ; and by molt of the metallic falts. It has not yet
been applied to any ufe. Aikin.
SULPHUR, in Mineralogy, an inflammable mineral,

which burns with a blue flame and a peculiar fuffocating

odour, and has almoft always a yellow colour. By thefe

characters it may be eafily diftinguifhed from every other
mineral. Sulphur has been confidered as the product of
volcanic fires, and the greatelt part of the fulphur of com-
merce is obtained from the vicinity of volcanoes ; but fulphur,
cither pure or combiued with oxygen, enters largely into the
eoropofition of numerous metallic and earthy minerals, and

may be faid to form a component part of the globe itfelf.

Sulphur, combined with iron or iron pyrites, is widely and
abundantly diltributed through many of the itrata. (See
PYRITES and STRATA.) Sulphur, combined with oxygen
or fulphunc acid, unites with lime and forms gypfum, which
exilts 111 beds and llrata of conliderable extent. ( See Gyp-
sum.) In almoit all metallic veins we meet with combina-
tions of fulphur, and in bods of coal, and in bitumimzed
wood. Pure native fulphur is emitted in great quantities

from volcanoes, and hence we may infer that this mineral
exifts abundantly in the interior of the earth. It exilts alfo

in a gafeous Itate combined with hydrogen, and is ablorbed
by water, giving to it peculiar properties. See Watirs,
Mineral.

Native fulphur is divided by Werner into two kinds,

common fulphur and volcanic fulphur. They are princi-

pally diftinguifhed by the different fituations in which they
occur, being effentially the fame. The colour of common
fulphur is yellow, which fometimes inclines to greemfh or
grey. It occurs in nodular mafles, and cryftallized, in acute
double four-iided pyramids, forming octohedrons, and alfo

in double fix-fided pyramids. The cryftals prefent feveral

varieties by truncation of the points or edges. The odtohe-
dron, according to Haiiy, is the primitive form of the
cryftal. The cryftals are rarely perfect (thofe from Sicily

are the belt, and are fometimes five inches in length) ; they
are tranflucent and fometimes tranfparent, and poiiefs in a
remarkable degree the property of double refraction ; ttiey

are foft, brittle, and eafily broken ; the luftre is more or lefs

fhining, between refinous and adamantine. Native lulphur

is negatively eleitric by friction ; its fpecific gravity is 1.99.

It melts eafily, and burns with a blue flame. If fulphur be
fuffered to cool flowly after melting, and a part of it be
poured off, the remaining fohd part will be found covered
with minute capillary cryftals of no determinate form, hav-

ing no analogy with the form of the native cryftal.

Maffive native fulphur is both opaque and tranflucent,

and has fometimes a rough and lometimes a conchoidai frac-

ture, and generally a fhining luftre.

Native lulphur is alio dilleminated in fmall fragments in

different ftones ; it fomttimcs forms a powdery incruikation

over other minerals. Native fulphur occurs ooth in primary
and fecunOary rocks, Dut more abundantly in the latter.

Sulphur very frequently accompanies rock-lalt and gypfum,
and may De co. .lick-red as more particularly affociaicd with
them than with any otiier minerals that are not volcanic. It

often forms bid:, in tilt marie and (hale which cover or al-

ternate \ .th gy f
)ium. Native cryftallized fulphur has been

found on the wider lurface of coal beds, near whin-dyKes,

in the county ot Durham. Sulphur occurs in the form of
powder in the Itrata lubjacent 10 coal in Derbylhire, and
has fometimes been found maffive in Anglefea.

Native fulphur alfo occurs in veins which traverfe fome of

the mountains 111 Hungary, compofed of gr.eifs and mica-

flate. M. Humboldt mentions as an extraordinary faft, the

exiltence of fulphur in a bed compofed of quartz, pafiing

into hornftone, and traveling a mountain of mica-flate, in

the great mountain of fulphur in Quito, between Alaufi

and Ticlan, and defcribes two other repofitories of fulphur

in primitive porphyry. Sulphur is found on the furface of

the ground in beds of conliderable thicknefs, depofited by
waters holding fulphuretted hydrogen gas in folution. Thefe
repofitories ot fulphur, according to Pallas, are very com-
mon in Siberia ; fome of them furnifh a lufhcient quantity

to be worked with advantage as fulphur-pits. The fame

naturalilt fays, that on the north of the Cafpian fea, and
to
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to the fouth of Saporiva, in Siberia, there are marflies and

even lakes which depofit great quantities of fulphur, with

feme carbons Other waters, filch as the warm
fprings of Aix-la-Cbapcllc and Tivoli, depofit l'ulphur ; and

we have feeu a tin- Rtion from the mineral Iprings

Llandegley, in Rado ! The fulphur forms a white

pellicle on the water, and is depoflted on the dunes at the

bottom and fides of the fpring. It has been difcovcred in

crefles, horfe-radilh, and fevcral other vegetable?. It is alio

lived from animal fubltanccs during their putrefaction,

in combination with hydrogen.

Volcanic fulphur is far more abundant than common ful-

phur ; its colours are various (hades of yellow, inclining to

orange and red. It is found Sublimed in fir.all cryllals in

beds, or in a Hate of powder in the cavities of lava, conti-

guous to the craters of volcanoes. It is fometimes mixed

with decompofed lava. Sulphur is the product of a:l aftive

volcanoes ; but the moll remarkable foujfrieres, or fulphur

repolitories, in Europe, are in Italy, Sicily, the Lipari ifles,

and Iceland. Solfatara, near Pozzuolo, in the kingdom of

Naples, is an oval plain about two hundred yards in diame-

ter, furrounded by deep rocks on all fides, which are per-

petually decomposing and falling down in ruins. The plain

is elevated about two hundred and fifty yards above the level

of the fca, and is regarded as the crater of an ancient vol-

cano. The plain is fenlibly hi tter than the atmofphere in

the warmed days of fummer, and burns the feet through

the (hoes. Vapour and fteam rife from almoll every part of

the plain to a confiderable height. This vapour has the

odour of fulphur, and it forms on the fides, and in the cre-

vices of the rock, large groups of maffive fulphur. In the

middle of the plain there is a kind of bafin, three feet lower

than the relt of the furface, which founds hollow when any

perfon walks over it, as if there was a great cavern beneath.

Further on is a fmall lake, called Agano, the temperature

of which ij below that of boiling, but it is in a date of

condant ebullition, from fubterranean vapours which rife

through the water. Beyond this lake are the excavations

from whence the earth is dug which fnrnilhes the fulphur

;

it ii light and tender. From the crevices in this part, the

vapour which exhales i; accompanied with a noife. The
workmen always dig into the plain for the earth, and ne-

glect the fulphur, which is formed on the furface in confider-

able quantities, and of a bright yellow colour. They fay

the latter has loft its nature, and does not make fulphur of

fo good a quality as that which is procured from the foft

ftone under the furface.

Ever fince the days of Pliny, the Solfatara has Supplied a

confiderable part of the fulphur of commerce in Europe.

According to M. Brciflak, the fulphur is formed by the de-

compolitien of fulphuretted hydrogen gas, which is plenti-

fully difengaged in this place. See Solfatara.
The fulphur is extracted from the earth with which it is

mixed by (ublimation. The earth containing it is put into

earthen pots, placed in two rows in a long furnace. Thefe
communicate with other pots of a (imilar kind, placed on
the outfide of the furnace, by an earthen tube : the outer

pots have an aperture at the bottom flopped by a peg,

and a fmaller aperture at the top, to let out the vapour.

The fulphur in melting pafles with a hiding noife into the

fecond veflel ; under this is placed a bucket filled with water,

into which the melted fulphur flows when the peg is with-

drawn, and indantly becomes folid. It is melted again, and
call into wooden cylindrical moulds, forming roll-fulphur.

Volcanic fulphur occurs alfo in other parts of Italy, in

Sicily, the Lipari iflands, and in Iceland. It is found

indeed in all volcanic countries and iflands. The Weft In-
dian ides in which it is obtained, are St. Domingo, St.

Lucia, Martinique, Guadaloupc, and St. Vincent's. The
volcanic fulphur in the Cordilleras of Quito is abundant,
and of the purefl quality.

Volcanic fulphur is purer than the fulphur obtained from
pyrites ; the latter is almoll invariably mixed w ith arfenic

and other metallic matters, on which account the fulphuric

acid made from it is improper for many manufactures, par-
ticularly for the preparation of the bleaching liquid.

Mr. Sylvefter has collected fmall Specimens of crydallized
fulphur, formed by fublimation, at Bradley, near Wolver-
hampton. At that place a bed of coal has been for many
years on fire. This heat has had the effeft of fubliming
fulphur from the iron pyrites, which condenfing among the
cinder and other refufe on the furface, is found in an efflo-

refcent form of a bright yellow colour. Muriate ofammonia
is frequently found in the fame fituation in a fublimcd form.

Sulphur is obtained in large quantities, at a fmall expence,
from the pyritical copper-ore during the roafting which this

undergoes previous to the procefs of fmelting. At the ce-

lebrated Parys mine in Anglefea, works fortius purpofc are

eonllrufted on a large fcale. At the foot of a low but deep
ridge of rock, are conftrufted mafles of mafonry, not unlike
high blall-furnaces, except that the top is capped with a
dome of brick-work, from which proceeds a horizontal flue,

about the fize of a common chimney, which terminates in a
fquare or oblong brick chamber, built at the top of the
rock. Some lighted fuel is introduced by means of a door
in the dome of this roalling furnace, and a few bafketfuls of
ore, broken into moderately fmall pieces, are thrown on it,

frefli parcels of ore being added from time to time, as the
preceding parcels get lighted ; a fufficiency of air for the
flow combullion required in this procefs, is let in by means
of a door at the bottom of the kiln, which alfo ferves to
take out the ore by when properly roafted : that part of the
fulphur which efcapes combullion rifes in vapour, and col-

lefts in the dome (the door of which is only opened to admit
frefh charges of ore), whence it pafles through the flue into

the chamber, where it prefently concretes, lining the fides

and roof; each chamber has a door, by means of which,
about once in fix weeks, it is cleared of the fulphur. This
rough fulphur is in fpungy pulverulent crufts, of a dirty

greyifh-yellow colour. For its purification it is melted in a
boiler, the impurities are got rid of by fcumming and fub-

fidence, and the fluid mafs is then laded into cylindrical

moulds, to form the common roll-fulphur or brimdone, or
into cones about two feet high, forming the loaves of ful-

phur. The impure dregs are alfo fold in the (hops under
the name of fulphur •uivum .

Belides the common fulphur, there are two other forms in

which this fubltance appears in commerce, namely, the fub-

limed, or flowers of fulphur ; and the precipitated, ornui-

giflery of fulphur.

Flowers of fulphur are prepared in the laboratory, by
heating in a land-bath an earthen cucurbit charged with roll-

fulphur, and Surmounted by a fet of aludels ; at a gentle

heat the fulphur firlt melts, then rifes in vapour, and con-

cretes within the aludels in the form of a glittering yellow

powder, which, when examined by a microfcope, appears to

be compofed of minute crydals. Flowers of fulphur are

made in the large way by conducting the vapour of melted
fulphur into clofe chambers inftcad of aludels, and being

prepared with lefs care, it is often inferior in purity to that

obtained by the former method. Flowers of fulphur, how-
ever prepared, are more or lefs acidulous from a mixture of

3 R z Sulphurous
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fulphurous acid, on which account, an infulion of them in

water reddens tincture of litmus ; this acid, however, may
eafilv be got rid of by waffling the powder firft with a warm
and very dilute folution of pearl-afh, and then with two or

three fuecefiive parcels of warm water.

Magiflery of fulphur is prepared by decompofing by the

fulpluiric or any other acid a lolution of alkaline fulphuret
;

a copious white precipitate falls down, which is to be tho-

roughly edulcorated with fuecefiive portions of warm water.

Sulphur in this tlate has a dull earthy appearance, owing to

its extremely minute date of divifion ; it is of a yellowifh-

white colour, is fmooth and almofl unctuous to the touch
;

by expofure to light it acquires a yellow colour. It is ge-

nerally looked upon as the pureft form of fulphur, yet from
fome of its properties, and the mode in which it is prepared,

there is fome re.ifon for fufnedting that a portion of hydro-
gen enters Into its compofition.

The fulphur that is procured in the roafting of ores,

efpecially thofe of copper, is apt to contain, befides earthy

impurities, a very notable proportion of arfenic, while on
the other hand the volcanic fulphur in general, and that of

Sicily in particular, is entirely free from this contamination.

This is the caule of the univerfal preference given by the

manufacturers of fulphuric acid to Sicilian, over Englifh
fulphur ; and hence it is a matter of fome confequence to be
able to aicertain, in a compendiou" and fatisfactory manner,

the purity of any particular fample of this fubdance. The
following method will, we believe, be found to anfwer every

practical purpofe. Having rubbed to fine powder in an

earthenware mortar fome of the fulphur to be examined,
take ioo grains, and put them into a Florence flafk with five

ounce-meafures of the bed oil of turpentine ; heat the mixture
gently over a lamp, or a pan of charcoal, till it has boiled

for about a minute, then pour the clear hot folution into a

fix or eight-ounce vial, (top it with a cork, and (hake it till

the liquor has cooled down to the temperature of the hand
;

it will now be quite turbid with fulphur that has feparated

from the oil during its cooling, and being run through a

glafs funnel very lightly plugged with fine tow, will pafs out
clear, leaving the fulphur behind. The oil is now to be
again transferred to the fulphur remaining in the flafk, and
to be a fecond time boiled, cooled, and filtered as before.

By repeating this procefs four or five times, there will be
left only a brownifh-orange refidne, on which the oil will

refufe to aft any longer. This refidne being laid on a piece

of earthenware, is to be expofed to a heat not higher than
that of melting lead, till it ceafes to exhale any fulphurous
vapours ; being then rubbed up with a little moiftened char-
coal, and preffed into the bowl of a tobacco-pipe, or any
other convenient veflel, it is to be heated nearly red, upon
which a white vapour will arife, and (hew itfelf to be arfenic,

by its peculiar garlic odour. The fulphur precipitated from
the oil of turpentine may be entirely freed from this latter

by expofure to the air and light for a day or two ; it will

then be of a beautiful fparkling yellow colour (far fuperior

to that of the common (lowers of fulphur) and entirely in-

odorous. The common Englifh brimftone or roll-fulphur

fometimes contains a full fifteenth of infoluble refidue,

chiefly orpiment ; the belt Sicilian fulphur in fmall rolls,

contains hardly more than three per cent, of refidue which
appears to be little elfe than earth, as it affords no arfenical

odour when heated with cha-rcoal. Aikin.
Sulphur, in Chemifiry, is a fimple body, and fufceptible of

combultion. It is of a yellow colour, with a (hade of green. It
is very frangible, and eafily pounded. It has a peculiar tafte,

if we may fo call that grittinefs which dithnguiih.es it from

all other bodies, and alfo fmell, efpecially when rubbed.
At the common temperature it is inodorous, unlefs \.

rulihed ; but if a roll of fulphur be held lor a minute in a
moilt warm hand, it breaks acrofs with a (harp crackling,

not unlike the (napping from the difcharge of an el(

fpark, the hand acquiring a peculiar dilagreeable o<i

which lads fome minutes. It is a nonconductor of electri-

city, and becomes negatively electrified by rubbing witl

the hand. Its fpecific gravity is I.99, water being i.

Dr. Wollufton has afcertained, that it refracts light D

than water, their powers being as .201 to 1336. Its fpe-

cific heat is faid be .183, water being 1. It fufes at about
the temperature of 200° or 224 Fahr., when it melts into

a tranfparent brou nifh-red fluid. By an increafe of heat,

the fluidity dimimfhes, and the fulphur begins to fublime in

vifible vapours. When it fomewhat exceeds the temperature
of 300 Fahr., its confidence will be like that of treacle,

and the vapour will take fire, the inflammation fpreading

indantly to the whole mats. If kept fome time in fufi

it becomes thick and vifcid. When fulphur has become
vifcid by heat, its fluidity may be redored merely by lower-

ing its temperature : and if, after having been kept in this

date for a few minutes, it be poured, without previous cool-

ing, into warm water, it does not become hard and brittle,

as in its natural date, but remains foft, like wax, and of a
reddifh or brown colour. In this (late it is employed
to receive impreffions from feals and medallions, which
afterwards hardening, become permanent, and are known
in the arts by the name of fulphur calls. This fubdance
has been fuppofed to be an oxyd of fulphur by lome,- but
it is doubted by others.

When fulphur is heated in a clofe veflel beyond its fufing

point, it ultimately aflumes the elaltic form, and may be
lublimcd or diddled into a feparate veflel. It adhere t<_

the fides of the receiver in an efflorefcent form, in which
date it is known by the name of flowers of fulphur. At
the temperature of 500 , when atmofpheric air is prefent,

it burns with a blue flame, giving out fuffocating iumes, as

experienced in lighting the common brimdone-match. This
ariles from its combination with oxygen, a compound to be

yet treated of. The atom of fulphur is 15, oxygen being

7.5, and hydrogen 1.

Sulphur combines with the metals, and all the other

inflammable bodies perhaps, with the exception of azote.

Its combination with the metals, and the earths and alkalies,

are treated of under thofe bodies refpectivcly, and are termed

fulphurets ; which fee.

Sulphur combines with oxymuriatic acid, forming a pecu-

liar compound. This fubdance was difcovered by Dr.
Thomfon, who confidered it, at the time, as a componnd
of muriatic acid and oxyd of fulphur, and called it ful-

phuretted muriatic acid. Under the confideration of the

oxymuriatic acid being a fimple body, this compound ha3

been called fulphurane by fir Humphrey Davy, and chlo-

ride of fulphur by Dr. Thomfon. It is formed by pafiing

chlorine gas over flowers of fulphur, or by heating fulphur

in a retort filled with the fame gas. The refult of this

union is a liquid of a red colour, when viewed by reflected

light ; but by tranfmitted light, it is of a yellowifh-green

colour. It fmokes when expofed to the air, and its fumes

irritate the eyes. It has a flrong fmell, refembling that of

fea-weed. Its fpecific gravity is 1.6. It does not appear,

in a pure date, to poffefs acid properties. It does not red-

den litmus, when perfectly dry. When water is added,

the mixture becomes cloudy, fir Humphrey Davy fays,

by the depofition of fulphur : he further obferves, that the

mixture
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mixture becomes ftronglv acid, and that it is Found to con-

tain o'l of vitriol. According to the original experimeota

•f Dr. Thomfon upon tins fubltance, the proportion of

chlorine to the fulphur was about ^5 to 31, which would

nearly 1 atom of chlorine and 2 of lulphur.

Sir Humphrey Davy's experiments (hew their propor-

tions to be from 10 grains of lulphur to 30 cubic inches of

chlorine, which giye their proportions 1 to 2. 28, which is

very nearly 1 atom of lulphur, 15 acid, and an atom of

chlorine 33. If the lad account be correft as to the pro-

por' compound i^ added to water, two atoms

of muriatic acid and an atom of fulphurous acid ought to

be produced. But lir Humphrey dates, that tree lulphur

ieen, and that oil of vitriol was found in the mixture.

It appears unlikely, that in a fituati fufiicient oxy-

gen was prefent to convert all the fulphur into fulphurous

acid, there would be free lulphur and fulphuric acid.

Some accurate experiments on the combinations of chlo-

rine with fulphur and ph Id be highly ufeful

in the prefent date > 1 chemical fcience.

Sulphur combines with phofphorus (fee Phosphorus),
and alfo with carbon (lee Carbon), forming a liquid com-
pound, which has been thought to be a compound of hydro-

gen and fulphur, and has been long known by the name of

alcohol offulphur.
This fubltance is confidered by fir Humphrey Davy as a

compound of fulphur and hydrogen, with more fulphur

than the lall lulphuret. This opinion cannot be founded

upon the procefs he gives for its preparation. He lays

it may be lormed by palling fulphur over charcoal ignited

rn a porcelain tube : the experiment mud be made with the

excluiion of air. This point has been fettled by Berzelius

and Dr. Marcet, in a paper by thefe gentlemen, read to

the Royal Society on the 29th of April, 1N13, where

it is clearly made out to be a compound of fulphur and

carbon.

They obtained it by fubliming fulphur through ignited

charcoal in a porcelain tube. The firfl product is a liquid

of a yellowifli colour, which colour is owing to the prefence

of a little fulphur. By diltillation in a glafs retort a colour-

lefs product is obtained, which is the pure lulphuret of
carbon.

Its tade is exceedingly pungent and difagreeablc, and
its fmell Itronger than fulphuret of hydrogen. It boils at

the temperature of uo° or 1
1
;°. The eladicity of its

vapour at £3°, is fuch as to fupport 7.25 inches of mer-

cury. Water at the fame temperature iupports 433, al-

cohol i.2, and ether 1 1 inches. It produces by its evapo-

ration greater cold than ether, and advantage has been al-

ready taken of this to freeze mercury. It may be cooled
down to 50 , without congealing. It readilv diflolves ful-

phur ; but if to the folution be added ether or alcohol, the ex-

cefs of fulphur is precipitated, and the two liquids combine.

Mercury and potaflium undergo no change when heated in

this 1 quid: but when potaflium is heated in a veflel exhauded
of air, and filled with the vapour of fulphuret of carbon,

it burns with a red flame. The combulHon is the refult of
the lulphur combining with the potaflium. A black matter

is produced; and if water be added, a common fulphuret of

potafh is formed, mixed with the carbon which was fepa-

rated. The authors of thefe experiments, in order to afcer-

tain whether the fulphuret of carbon contained hydrogen,
mixed fome of its vapour with oxygen gas, and exploded
it by the electric fpark, but no water wa-- obtained, which
would have been the cafe, if hydrogen had been prefent.

They did not obtain the flighted trace of muriatic acid,

by treating tbi* gas wjtk chlorine. Thefe, and feveral

other fenfible teds, were ofed without hydrogen being

ed.

In other experiments they found, that when it was

burned with oxygen, fulphurou3 and carbonic acids were

obtained, and in the reflduum carbonic oxyd ; but they

found nothing to indicate the prefence of any other element

in this compound, than lulphur and carbon.

The 1 id enquiry was to alccrtain the proportions in which

thefe elementary bodies exilted in this compound. By
palling its vapour flowly through a red-hot tube filled

with red oxyd of iron, the oxygen combined with carbon,

forming carbonic acid, and perhaps carbonic oxyd. The
fulphur combined with the iron. In order to alccrtain the

proportion of fulphur, the iron containing it was dif-

folved in nitromuriatic acid. This converted the fulphur

into fulphuric acid, which was then precipitated by barytes,

and from that fait the weight of the fulphur could be edi-

rr.ated. The refult of this analyfis gave

Sulphur ... 84.83

Carbon - - - 15.17

100.

This is equivalent to two atoms of fulphur and one of

carbon, which would be in the ratio of 30 to 5.4, and this

would be

Sulphur ... 84.5

Carbon ... 15.5

Berzelius has found that this fubdance combines with

ammonia and lime, forming peculiar compounds. It will

doubtlefs be found to combine with fome of the other

oxyds.

The combinations of fulphur with oxygen are fuppofed

to be three, but two only are at prefent known. Thefe
are fulphurous and fulphuric acids.

Sulphur, in line powder, is fparingly foluble by digeftion

in highly rectified alcohol, but a more concentrated folution

is made by prcfenting each to the other in the date of gas;
for this purpofe, put fome fulphur into a cucurbit, and fuf-

pend within the fame a vial filled with alcohol, then lute

on a head and proper apparatus, and proceed to diltillation;

both the fulphur and alcohol are volatili/.cd, and meeting

with each other in the upper part of the veflel, combine
readily together, and condenfe in the receiver into a yel-

lowilh drongly fmelling fluid, from which nearly the whole
of the fulphur may be again precipitated by the addition of

water.

Oil of turpentine and the other eflential oils diflolve a

conliderable proportion of fulphur when hot, the greatell

part of which they again depofit in crydals if cooled

flowly. The fat oils unite with fulphur by boiling, and

acquire a deep yellowilh-brown colour, and a drong fetid

odour ; the combination is generally called halfam offulphur.

By long repofe in a cool place, it depofus fmall octohedral

crydals of fulphur.

The order of affinities for this fubdance, according to

Bergman, is fixed alkali, iron, copper, tin, lead, filver, bif-

muth, antimony, mercury, arfenic, and molybdena.
The ufes of fulphur are very important. It is employed

in medicine ; it enters into the compofition of fulphuric

acid, of gunpowder, and of the common compofition for

paying the bottoms of fliips. Its fumes, when burning, are

employed for bleaching of lilk and wool, and checking the

progrefs of vinous fermentation. Common matches, which

j are
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are in daily ufe for lighting of fires, derive their principal

utility from being tipped with fulphur.

Sulphur of Antimony, Golden. See Antimony.
Sulphur, in the Materia Medica, is laxative, and a ftimu-

lating diaphoretic. Its operation is gentle, and on this ac-

count it is one of the belt means for keeping the bowels lax

in hsemorrhoidaJ affections ; and the diaphorefis, which it

excites, renders it ferviceable in chronic rheumatilm and
catarrh, and in atonic gout, rickets, afthma, and other

pulmonary affections unattended with acute inflammation.

It is fuppofed to combine with hydrogen in the ftomach.

It manifeltly tranfpires through the flcin, perhaps in the

ftate of fulphuretted hydrogen ; and this may be the caufe

of lilver's being blackened in the pockets of thofe who
take fulphur. It it fpecific in pfora and fome other cuta-

neous affections, in which it is applied externally, and taken

internally at the fame time. The dofe may be from £J to

3 iij, mixed into an electuary with fyrup or treacle, or in

milk. Its purgative power may be increaled by combining
it with fuper-tartrate of potafs ; and in hemorrhoidal cafes

with magnefia. Its officinal preparations are as follow.

Sulphur lotum, or wafhed fulphur. That of the Lond. Ph.

is obtained by pouring upon a pound of fublimed fulphur

boiling water, that the acid, if there be any, may be en-

tirely warned away, and then drying it. The fulphur fub-
limatum lotum, or wafhed fublimed fulphur of the Edi b.

Ph., is prepared by boiling a pound of fublimed fulphur

for a fhort time in four pounds of water ; then pouring off

this water, by repeated affufions of cold water, wafhing

away all the acid, and, lallly, drying the fulphur. The
Dubl. Ph. dirtcts warm water to be poured upon fublimed

fulphur, and the wafhing to be repeated as long as the

water employed fhall appear acid, which is known by
means of litmus ; and then to dry the fulphur on bibulous

paper. Sulphur pracipitalum, or precip.tated (ulphur of

the Lond. Ph., is prepared by boiling a pound of lublinied

fulphur, and three pounds of frefli burnt lime, together in

water ; then filtering the liquor through paper, aid drop-

ping into it as much muriatic acid as may be fufficient to

precipitate the fulphur ; and finally wafhing this with re-

peated affufions of water, until it becomes taflelefs. The
precipitated fulphur is white, with a very flight greenifh

tinge ; its whitenefs being owing to the prefence of a little

water. It differs in no other refpect from fublimed fulphur.

Oleum fulphuratum, or fulphurated oil of the Lond. Ph., is

obtained by adding four ounces of walhed fulphur gradually

to a pint of olive-oil, heated in a very large iron-pot, and

ftirring the mixture after each addition till they have united.

Or, according to the Edinb. Ph., by boiling eight ounces

of olive-oil and one ounce of fublimed fulphur with a gentle

heat in a large iron veffel, ftirring conftantly until they unite.

N. B. Care fhould be taken to prevent the mixture from
boiling over, and the iron-pot fhould be fufficient to con-

tain thrice the bulk of the ingredients. The odour of this

folution of fulphur is very fetid, and the talte acrid ; its

colour is a brownifh-red ; its confidence thick ; and when
heated, it emits fulphuretted hyd'-ogen : when much con-

centrated, the fulphur cryilallizes in o&ohedrons. This
oil is Itimulant, and externally detergent. It was formerly

regarded as a balfamic, and recommended in catarrh, althma,

and phthifical affe£tions ; but its internal ufe is now pro-

perly exploded. When employed, its dofe was from 111 v

to ir[ xxx, taken in water. It is fometimes externally ap-

plied for cleanfing foul ulcers. The officinal preparations

are, emplnjlrum ammoniaci cum hydrargyro, and emplaflrum
iydrargyri. (See Emplastrum.) Unguentum fulphurit,

and unguentum fulphuris compo/itum. See Unguent.

Sulphur Creek, in Getgraphy, a branch of Green river,

in Kent ui ky.
Sulphur Ifland, an ifland in the North Pacific ocean,

difcovered by captain Gore in the year 1779, about five

miles long, in a N.N.E. and S.S.W. direction. The S.
point is a hi^'h barren hill, flattifh at top, and when feen

from the W.S.W., it prefents an evident volcanic crater.

It« furface exhibited a variety of colours, and a confider-

able part of it was conjectured to be fulphur, both from
its appearance and fmell. N. lat. 24. 48'. E. long.

141 12'.

Sulphur Mount, a mountain of Guadaloupe, famous
for the exhalation of fulphur and afhes.
' SULPHURATED Iron. See Iron.
Sulphurated Silver. See Silver.
Sulphurated Wine. See Wine.
SULPHURES, or Sulphurets, are combinations of

alkalies, earths, or metals, with tuiphur ; and hence a fub-

ftance is faid to be " fulphuretted," when it is combined
with fulphur.

The frviral combinat'ons, to which we now refer, are

fulphuretted Hydrogen, and the Hydro-sulphurets (fee

each arncle) ; the fulphurets as above defined (fee Sul-
phur (upra, and the articles infra) ; the fuper-fulphuretted

hydrogen, or fulphuretted hydrogen, with a confiderable,

but in general an uniform, excefs of fulphur; and the ful-

phuretted hydro fulphurets, or combinations of fulphur, ful-

phuretted hydrogen, and the alkaline or earthy bafes.

SulphuRET of Hydrogen is a gafeous compound of ful-

phur and hydrogen. It conltitutes a portion of the at-

mofphere, but is mod abundant where animal matter is

undergoing decompofition. Its prefence is eafily detected

by a plate of polifhed filver, which it firlt turns yellow,

and ultimately a blueifh-black. This gas was formerly de-

nominated " hepatic air ;" by Berthollet and other French,

chemifts it is called " gas hidrogene fulfure ; and by fome
German authors " hydrothionic acid."

The belt way of procuring fulphuret of hydrogen is

from a fulphuret of iron, which is prepared as follows.

Heat a bar of iron to a bright red heat ; then apply to

it a roll of brimltone ; the fulphuret will be formed, and

drop off in the liquid form. Thefe lumps mult be col-

lected and kept in a clofe-ftopped bottle.

To one part of this fulphuret in a gas bottle, add two
parts of water and one part of fulphuric acid. The addition

of the acid caufes the immediate evolution of the gas, which,

for nice purpofes, fhould be collected over mercury, fince

water ablorbs a confiderable portion of it.

This gas, like hydrogen, takes fire, and burns with a pale

blue flame. It is rather heavier than common air, in the

proportion, according to Kirwan, of 10000 to 9038 ; fo

that 100 cubic inches of it weigh about 33 grains. When
moderately diluted, it may be breathed for a fhort time

without danger.

It has a fetid and dilagreeable fmell, which owing to its

prefence, we perceive in rotten eggs ; and when water is

added to the refiduum of inflamed gunpowder, it changes

vegetable blues red, and has fome other properties common
to acids.

Water abforbs its own volume of this gas, to which it

gives a difagreeble fmell and tafte, as is evinced in the water

at Harrowgate, and many other natural fprings. It

blackens fome of the white metals, and all their folutions,

particularly lead, filver, and mercury, and precipitates

feveral metals from their folutions ; and it combines copi-

oufly with the alkaline, earthy
,J
and metallic bafes, faturat-

ing them like an acid.

8 It
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It ii conftit'ited by one atom of fulphur 15, and one of

hydrogen 1 ; the hydrogen gas not changing its volume.

Hence its atom and fpecific gravity are each equal K>,

hydrogen being 1. This refult is confirmed in the decom-

polition of thi^ gas by electricity. The fulphur is depofited

till the hydrogen remains pure, without any change of

volume. See Sulphuretted Hyokogen and G \ 3.

This ga; combine* with an equal volume of ammonia,

forming a fublbnce liaving all the characters of a fait. It

alfo combines with the alkalies, earths, and other oxyd?,

forming falls. This is a lufficicnt pruof of its acid cha-

racters.

GayLuffachasonthis account called it the hydrofulphunc

acid, and its compounds with oxvd*, hydrofulphatcs. Thefe

have been formerly called hydrofulphurets. If the idea

becomes finally adopted, that acids may exill without oxy-

gen, Gay Lutlac's nomenclature is the moil correct. This

ingenious chemift fuppoles that fulphur, carbon, and azote,

may aft the part of oxygen ; and that chlorine and iodine

are of the fame clafs : and that all of them, except ox\

have a double property of acting as the bale and the acidi-

fying principle. In fulphuric acid, for inftance, the oxy-

gen is the acidifying principle ; but in the gafeous body of

which we are treating, the hydrogen m.:y be conlidered the

bafe of the acid, and the fulphur the acidifying principle.

The fame thi:'g may be obferv.d of chlorine and iodine.

See Simple Bodirs.

Sulphuretted hydrogen exercifes a very ftrong action on

fome metals in fubftance, and on many more metallic falts.

The metals that are not precipitated from their folutions by

it, are iron, cobalt, nickel, manganefe, and in fome cafes

antimony and arfenic. Thefe folutions, however, are deeply

coloured by the fulphuret ; that of iron becoming black ;

of antimony, orange ; of arfenic, yellow, &c. ; but either

no precipitate forms, or if formed, it is rediifolved by an

excefs of acid. Thus, if fulphuretted hydrogen is added to

a folution of the, red fulphate of iron, the metal is imme-

diately brought to the ttate of the green, or lefs oxygenated

fulphate, but no precipitate is formed, unlefs the fulphuretted

hydrogen be in great excefs, as the red fulphate has natu-

rally an excefs of acid. On this principle is founded an

iid-r liI tell to diitinguilh iron from lead in wine or any other

liquor; for by adding hydro-fulphuretted water, and a flight

excefs of dilute muriatic, or any other weak acid, it iron

only be prelent, the liquor will alfnine a deep red, but

will remain tranfparent, whereas Lad will givi- a black

muddy fediment. Often, too, this tell is ufeful for fepa-

rating one metal from another in the fame folution, both

where a precipitable and a non-precipitable metal are pre-

fent, and wh?re there are metals more or lets eafily preci-

pitable. Thus, if manganefe, zinc, tin, and copper, are

in the fame folution, the firlt addition ot hydro-fulphuretted

water will feparate the tin, after which the copper will

fall, and then the zinc, while the manganefe remains in

folution.

In all the above circumftanccs, it is the fimple hydro-

fulphuretted water which is meant, and not the alkaline

hydro-fulphurets ; lor though the action of the latter is in

general very fimilar to that of the fimple hydro-fulphurets,

there are fome important differences ; and in particular, the

alkaline hydro-fulphurets precipitate all the metallic folu-

tions without exception.

For an account of the alkaline andearthy hydro-fulphurets,

we refer tothe article Su/phurettedH\nuov.ES ; fupplyinghere

the deficiencies of that article. For the hydro-fulphurct of

baryte3, fee Barytes. The hydro fulphuret of Jlrontian

is formed like that of barytes ; and the gas which it gives

out, when decompofed by acids, burns with a red flame,

like the other falts of llrontian. (See Strontian.) An
hydro- lulpluiret of magnefia is formed by diffufing pure

magnefi* through water, and pafling through it fulphuretted

hydrogen, and thus effecting a folution. (See Magnesia.)
For tin- hydro-fulphuret of lime, fee Limb.
The hydro-fulphuret ot ammonia of the Edinb. Ph. is

prr pared by expoling four ounces of water of ammonia in

a chemical apparatus, to a current of gas arifing from four

ounces of fulphuret of iron, and eight ounces of muriatic

acid, previoufly diluted with two pounds and a half of water.

The fulphuret of iron for this purpole may be conveniently

made from purified rufl of iron, three parts, lublimcd ful-

phur, one part, mixed together, and expofed in a covered
crucible to a moderate fire, until they cohere in a mafs.

The hydro-fulphuret of ammonia of the Dub. Ph. is ob-
tained by putting four ounces of fulphuret of iron in coarfe

powder into a matrafs, and pouring gradually over it feven

fluid-ounces of muriatic acid, diluted with two pints of
water ; and in a proper apparatus tranfmitting the gas
evolved from it through four ounces of water of caullic

ammonia. Toward the clofe of the operation apply a mode-
rate heat to the matrafs.

This hydro-fulphuret is of a dark-green colour, has a
very fetid odour, and an acrid difagreeable tafte. It is de-

compofed by the acids. This preparation is a powerful
fedative, leffening the action of the flomach, and of the

arterial fyllem, 111 a remarkable degree ; and even in mode-
rate dofes producing ficknels, vomiting, and vertigo. It

was firfl propoied as a remedy by Mr. Cruikfhank, with
the view of diminifhing the morbid appetite and powerful
action of the digeltive organs, which attend thofe labouring

under diabetes mellitus; and its iubfequent ufe has been
confined to the treatment of that difeafe. The dofe to an
adult fliould not at firll exceed 111, v, or Vt\ vj, given in a
large tumbler of water, three or four times a-day ; and the

number of drops fhould be gradually increafed, until a flight

d-grce of giddinefs takes place, when any further increafe

mull be (lopped.

SuLPHURETS of Hepars, or Liver of Sulphur. See
Liver of Sidphur.

When fulptiur is melted with an alkali, a brown uniform
mafs is produced, which, as long as it continues dry, is a
fimple combination of fulphur aid alkali. But while dif-

folving in water, a certain quantity of fulphuretted hydro-
gen is immediately generated, which remains in the folu-

tion and unites with the fulphur and alkali, but may be ex-

pelled by the addition of an acid, which at the fame time
precipitates the greater part of the fulphur in a Hate of
pur'ty. The liquid iulphurets therefore contain fulphur,

alkali or alkaline earth, and fulphuretted hydrogen, fo that

they differ from the hydro-fulphurets of the fame bafes in

containing a large excefs of fulphur, and therefore give
with acids a copious precipitate of fulphur, which the fimple

hydro-fulphurets do not.

Sulphi'Ret of Lime. See Lime.
Sulphurkt of Potajh, or the common LlVER of Sul-

phur ; which fee. See alfo Salts.
The fulphuret of potals of the Lond. Ph. is prepared

by rubbing together an ounce of waflied lulphur and five

ounces of fubcarbonate of potafs, and placing the mixture
over the fire in a covered crucible until they unite.

The Edinb. Ph. directs to take carbonate of potafs and
fublimed fulphur, of each eight ounces ; rub them together,

and put them into a large crucible, to which a cover it

adapted, and apply the fire cautioufly till they melt.

The fulphuret of kali of the Dub. Ph. u prepared by
mixing
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mixing together fubcarbonate of kali and fublimed fulphur,

of each two ounces; and expofing them in a crucible, with

an adapted cover, to a fire gradually railed till they unite.

Well prepared fulphuret of potafs is inodorous while dry ;

but when moiltened or dillolved in water, it emits the fetid

odour of fulphuretted hydrogen. Its talle is bitter and

acrid ; it changes the vegetable blues into green ; it is hard

and brittle; breaks with a glaffy fra&ure ; is of a liver-

brown colour, and ftains the ficin brown. On being ex-

pofed to the air it attracts moitture ; its colour changes to

a pale green ; the fetid odour is emitted, and it is gradually

converted into hydroguretted fulphuret of potafs, combined
with a fmall portion of fulphate of potafs. It is alio de-

compofed by acids; and in a violent heat the fulphur fublimes,

leaving behind the potafs. It is expedtorant and diaphoretic.

It has been frequently given in chronic allhma and chronic

catarrh, without much benefit; but has been found ufeful

in arthritic, rheumatic, and herpetic affections ; and in com-
bination with cicuta, as a palliative in cancerous cafes. From
a theory founded on its chemical aftion on metallic falts

out of the body, it has been ftrongly recommended as an

antidote againft arfenical, faturnine, and mercurial prepa-

rations, when thefe have been taken in dofes fufficient to

produce deleterious effefts ; but it has hitherto been too

feldom employed to afcertain its real value in thefe cafe;.

The ufual dofe is grs. iij or grs. iv, combined with foap,

in the form of pills, for the firit-mentioned cafes ; or from

grs. v to grs. x, as an adjundl to cicuta in cancer, given

feveral times a-day.

SuxphuRETS of Barytes and Strontian, Liquid, may be

obtained either by boiling the pure earth with fulphur and

water, or by calcining the fulphates of thefe earth", with

charcoal, to convert them into fulphurets, and diffolving the

latter out from any remaining undecompofed (ulphate.

SuLPHURET of Ammonia, Boyle's fuming liquor, or vola-

tile liver of fulphur, is a combination of iulphur with am-
monia, which cannot take place except in the liquid form,

and in this cafe with difficulty, and only through the medium
of diftillation. The procefs for obtaining it, being an im-

provement of that of Beaume, is as follows : Mix together

in a mortar, and put into a retort, 3 lbs. of flaked lime,

1 lb. of fal ammoniac, 8 oz. of flowers of fulphur ; and add
to this, when in the retort, 6oz. of water. Adapt a tubu-

lated receiver, and proceed to diftillation with a gentle heat.

The firft drops that condenfe are nearly watery, but thofe

that follow are yellow ; and when about 6 oz. of liquor have

diftilled over, a valt quantity of white elaftic vapour arifes,

which fills the receiver, and would burlt it, if it had not

vent, and of which only a portion can be condenled, and
with great difficulty. The fire is then to be kept up fteadily

for an hour or more, till the bottom of the retort becomes

flightly red, during which about fix or eight ounces more
of liquid are obtained.

The produA of this diftillation is a yellow, pungent

liquid, fmelling ftrongly both of ammonia and of fulphuretted

hydrogen, and giving out abundance of white fumes the

moment it is uncorked. It is the liquid fulphuret of am-
monia. In this procefs the ammonia, expelled from the fal

ammoniac by means of the lime, afts upon the fulphur in

the moment of its formation, diffolves the fulphur, and, to-

gether with the water prefent, rifes in vapour, and con-

denfes in the receiver. Though only fix ounces of water

are added to the mixture, full double the quantity is ob-

tained, the reft being expelled from the flaked lime by the

heat. If lefs water is added, the product is ft ill more fum-

ing, and there is a ftill greater walte of incoercible vapour.

This walte, however, was only incurred before the inven-

tion of Woulfe's apparatus ; for by its adoption the whole
of the vapour may be condenfed, either in water, or in an
alkaline folution, at pleafure.

Berthollet inttituted a courfe of experiments to afcertain

the precife nature of this fuming liquor, for an account of
which 'we refer to Aikin's Dictionary.

Sulpiiuret of Antimony. (See Antimony.) The^nr-
pared fulphuret of antimony of the Edinb. and Dub.
Ph. is an inodorous, infipid, blackifh or deep leaden-grey
dull powder, which (tains the fingers, and is infoluble in

water. It is inert, except where it meets with acid in the
ftomach, in which cafe it ufually operates either as a dia-
phoretic or mild cathartic ; but occafionally produces ex-
ctflive vomiting and purging ; fo that the ltomach and
bowels (hould be evacuated previoufly to its ufe. It has
been found efficacious in fcrofula, chronic rheumatifm,
and herpetic eruptions. The dofe is from grs. v to 3 j ;

mixed with honey or any convenient vehicle. The officinal

preparations are, oxydum antimonii, oxydum antimonii cum
fulphure vitrificatum, antimonii fulphuratum pr/ccipitatum, and
pulvis antimonialis. See Antimony.

The precipitatedfulphuret of antimony of the Lond. Ph. is

prepared, by mixing 2 lbs. of fulphuret of antimony in pow-
der, four pints of folution of potafs, and three pints of diftilled

water ; and boil the mixture over a gentle fire for three hours,
ftirring it conltantly, and occafionally adding diftilled water,
fo that the fame meafure may be kept up. Strain the folu-

tion through a double linen cloth, and while it is hot, drop
in gradually as much fulphuric acid as may be neceflary for
precipitating the powder ; then wafli away the fulphate of
potafs with hot water, dry the precipitated fulphuret of
antimony, and rub it into powder. The Edinb. Ph. directs
to boil 4 lbs. of folution of potafs, 3 lbs. of water, and 2 lbs.

of prepared fulphuret of antimony, in a covered iron-pot,

over a gentle fire for three hours, ftirring often with an iron

fpatula, and adding water as may be neceffary. Strain the
hot liquor through a double linen cloth, and add to it as
much diluted fulphuric acid as may be required for pre-
cipitating the fulphuret, which muft be well waflied with
warm water. The " brown antimoniated fulphur" of the
Dub. Ph. is obtained by mixing fubcarbonate of kali, and
prepared fulphuret of antimony, of each 1 oz. ; melting the
mixture in a crucible, and when cold, reducing it into a
powder. Put it into a matrafs with four pints of water,
and boil for a quarter of an hour ; then remove the veffel

from the fire, and cover it ; when the liquor becomes limpid
after relting, decant it cautioufly from the fediment. The
antimoniated fulphur will partly feparate as the liquor cools:

add as much diluted fulphuric acid as will precipitate the
whole of it, which takes place with an excefs of acid ; then
agitate the mixture, that the latter precipitate (of an orange
colour) maybe mixed with the reft ; and when it has fubfided,

pour off the liquor from the fediment, which is to be wafhed
v/ith cold water as long as litmus indicates the prefence of
acid in the effufed fluid: finally, dry it upon bibulous paper.
The refult of thefe different formula? is the fame, viz. a
fulphuretted hydrofulphuret of oxyd of antimony. In
the Dublin procefs, the precipitate thrown down whilft the
decanted liquor cools is a powder of a brick-red colour, the
well-known kermes mineral, which is the oxyd of antimony
in union with fuch portions of fulphur and fulphuretted

hydrogen only as it can attratt ; while the precipitate,

afterwards thrown down by the acid, is the old fulphur
auratum antimonii, or a hydrofulphuret of antimony with
an excefs of iulphur ; and hence, by agitating the mixture,
a compound, or intermediate produdt, is obtained, which is

the fulphuretted hydrofulphuret of the oxyd, as in the

tormer
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former cafes. According to Tlicnard, the oxyd in thefe

two powders is in a different Hate of oxydizement ; an
opinion, however, which is at leall very problematical.

The following are the proportions of their conlHtuents
given by him : Kermes mineral conlilts of 72.760 parts of
brown oxyd of antimony, 20.298 of fulphuretted hydro-
gen, 4.156 of fulphur, and 2.786 of water and lofs : golden

fulphur of antimony contains 68.30 of orange oxyd of anti-

mony, 17.877 of fulphuretted hydrogen, 12. co of fulphur,
and 1.823 of water and lofs—in 100 parts. But the real

difference appears to conlilt in the larger portion of fulphur
thrown down with the golden fulphur ; the bafe being the
fame in both as dated by Trommfdorff.
The precipitated fulphuret of antimony, as it is called,

is an orange-coloured powder, (lightly ftyptic to the tatte,

inodorous, and infoluble in water. It readily catches fire,

and burns with a blue and greeniiTi flame, exhales the odour
of fulphurous acid, and leaves the metal, after the combuf-
tion, in the form of a greyifh-white oxyd.

This preparation of antimony is diaphoretic and expec-
torant. It was formerly much employed in althma, and in

catarrhal affe&ions ; but it is uncertain in its operation,
often producing vomiting in very fmall dofes, and is not
much employed in modern pra&ice. It is, however, when
combined with mercurials, a ufeful alterative in herpetic
eruptions.

Sulphuret of Iron. (See Iron.) The fulphuret of iron

of the Dub. Ph. is obtained by mixing fix ounces of filings

of iron, and two ounces of fublimed fulphur, and expofing
them in a covered crucible to a gentle heat till they unite.

Sulphuret of Mercury, Blaci, or Ethiops mineral.

See Mercury.

Sulphuret of Mercury, Red. See Merci hv.

SULPHURETTED Sulphur, Super, Hyirogu-
rtttedSulphur o/"Chenevix, Soufre Hydrog'ene, is a very curious
combination difcovered by Berthollet, and confiding fimply
of fulphuretted hydrogen, with a large excefs of fulphur,
and without any alkaline or other bafe. It is prepared by
mixing at once a large proportion of muriatic acid with
liquid fulphuret of potafh, or better, by pouring the ful-

phuret in fmall portions into the acid, during which mod
of the fulphur is precipitated as ufual, but very little effer-

vefcence takes place, and the fulphuretted hydrogen, indead
of cfcaping in a gafeous form, unites with a portion of the
fulphur, and condenfes with it into 1 liquid of the appear-
ance of oil, which gradually collefts at the bottom of the
veflel in which the mixture is made. This fubltance was
fird noticed by Scheele.

When this fulphur is kept in a phial with water, on the
furface of which it fwims, it is condantly in a date of
ebullition, and if the phial is uncorked, the whole of the
fulphuretted hydrogen exhale*, and the fulphur returns

- original date, and falls to the bottom of the water.
Alio, if a little of this liquid be taken in the mouth, it

a pungent, bitter, hydro-fulphurous tade, which foon
goes off, leaving nothing in the mouth but folid fulphur,
llicking to the teeth.

When a folution of potafh is added to fuper-fulphuretted
hydrogen, a fmall portion of fulphuretted hydrogen exhales,
and the remainder unites with the potafh, forming a folution,

which refemblei in every refpeft the common liquid ful-

phuret of potafh.

SULPHURIC Acid, Vitriolic Acid, or Oil of Vitnol,
is formed by oxygen and fulphur ; but it is alfo found that
water is effential to the exidence of thi$ acid.

J 11 the mod concentrated date in which fulphurie acid
Vot. XXXIV.

can cxid, it is a tranlparent, colourlefs, denle liquid, of an

oily confidence, and greafy to the touch. Its tade is very

caudic, and fo extremely four, that a few drops only will

render a pint of water too four to drink. It lias no fmell,

except when it is contaminated with animal or vegetable

matter, the fmalled quantity of which difcolours it. When
dropped on thefe fubllances it dedroys their texture, and

leaves a black mark. It changes mod vegetable blues to

red, and manifeits other qualities of acids in a very emi-

nent degree.

The fixity of fulphuric acid is very confidcrable : when
in the date of common oil of vitriol, it requires nearly a red

heat for its vaporization ; and though when diluted with

water it will boil at a confiderable lower temperature, yet

little elfe than water is driven off, and the acid becoming
more and more concentrated, requires a continually increas-

ing heat to keep up its ebullition-, till it arrives at the degree

neceffary for the volatilization of the acid itfelf.

Sulphuric acid freezes or cryftallizes by expofure to cold,

and it appear* to congeal with more eafe when moderately

concentrated than when it is diluted : this remarkable cir-

cumdance was fird pointed out by the due d'Ayen, was
then confirmed by Morveau, and has fince been treated at

large, and in a very fatisfaftory manner, by Mr. Keir. (Phil.

Tranf. for 1787, p. 267. ) This accurate obferver'found that

fulphuric acid of the fpecific gravity of 1.78, congeals

at about 40 Fahr. ; but that if the denfity is either in-

creafed or diminifhed, a greater cold is required for its

congelation. Proceeding from the above denfity in each
dircftion, he found that fulphuric acid at the fpecific

fravities of 1.786 and 1.775', or at anv intermediate

enfity, freezes when expofed to the cold of melting

fnow ; that if the energy of the freezing mixture be in-

creafed by the addition of common fait, it will congeal ful-

phuric acid at the fpecific gravities of 1.841 and 1.75, or
at any intermediate denfity ; but that acids at the fpecific

gravities of 1.81J on the one hand, and 1.745 on l^e other,

continue fluid. Sulphuric acid while freezing contracts

confiderably in its dimenfions ; fometimes it forms a con-
fufed mafs, but often fhoots into large regular cryllals in

the form of oblique truncated oftohedrons, or compreffed
hexahedral prifms, terminated by hexahedral pyramids.

Sulphuric acid attrafts water with great avidity, and
accumulates in bulk. This takes place even in a llopped
bottle, if the dopper does not fit very tight.

If fome of the fulphuric acid at the ufual denfity of

1.845 De m'*ed with one-fourth of its weight of water,
the temperature of the mafs indantly rifes to near 300° Fahr.
and a mutual penetration takes place, the denfity of the
compound being greater than the mean denfity of its ingre-

dients. If even four parts of fulphuric acid and one of ice,

both at the temperature of 32 , be mixed together, the heat
of the mafs will rife to 212°; but if the proportion of ice

be increafed confiderably, the caloric necefiary to the liquid

date of the mixture will exceed that which is extricated

during the combination of the ingredients, and cold will be
produced ; thus, if four parts of ice and one of acid at 32*
be mixed together, the temperature of the mafs will be
cooled down to — 4 . But in all cafes where concentrated
fulphuric acid is employed in the compofition of freezing

mixtures, there is at the moment of their combination, as

Bcaume has well obferved, a very fenfible production of
heat, which mud materially diminifh the frigorific effeft ;

thus, according to the able chemift lad mentioned, (Chera.

Exper. i. p. 219. ) if one part of fulphuric acid at the
common temperature, and four parts of ice, be mixed
together, the firft rffrft is to raife the thermometer in

3S U
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an inftant to 94° Fahr., from which it finks as fpecdily

to 32 . But if the acid has been previoufiy diluted

with water, the temperature finks on the addition of ice

to c° Fahr. without any previous heat having been ex-

cited. So powerful is the affinity of fulphuric acid for

water, that it will abforb moifture with great rapidity

from the air, fo as in a very few days to double or

treble its weight. Even a boiling temperature, when the

acid is moderately concentrated, will not counterbalance

this ftrong tendency ; hence it is that fulphuric acid cannot

•by boilino- in an open veflel, be concentrated nearly fo much
as by diflillation in a dole apparatus.

The fpecific gravity of this acid varies from 1 .85 to the

mod dilute acid, depending upon the water it contains.

The following table of the fpecific gravities of fulphuric

acid of different rtrengths, is taken from Mr. Dalton's New
Syftem of Chemical Philofophy.

Table of the Quantities of real Acid, in 100 Parts of

Sulphuric Acid at 6o°.

Atoms of

Acid Water.

Acid per efft. by
Specific

Gravity.
Boiling Point.

Weight. Meafure.

I + IOO Unknown. Unknown. Unknown.

I + I 81 150 I.856 620°

80 148 I.849 605

79 146 I.848 590
78 144 I.847 575
11 142 I.845 560
76 140 I.842 545
75 138 I.838 53°

74 135 1-833 5*5

73 J 33 I.827 501

72 *3! 1. 819 487
7i 129 1. 810 473
70 126 1. 801 460
69 124 I.79I 447

I + 2 68 121 I.780 435
67 118 I.769 422
66 116 1-757 410
65 i'3 1.744 400
64 in !-73° 39 1

63 108 I-7I5 382
62 105 1.699 374
61 103 1.684 367
60 100 1.670 360

1 + 3 5S.6 97 1.650 35°
5° 76 1 .520 290
40 56 1.408 260

1 + 10 3° 39 1.300 240
1 + 17 20 24 1.200 224
1+38 to ti I. IOO 218

The acid at 100, at the head of the column, is the real

acid, or that which combines with different bafes, to form
the falts called fulphates. It is difficult to fay whether it

does really exifl in a feparate ftate. Mr. Dalton fays it is

formed when nitrous gas, oxygen, and fulphurous acid, are

mixed together, and appears m filming cryftals, like hoar
froft. On the other hand, fir Humphrey Davy afferts, that

when nitrous acid gas, and fulphurous acid gas, are mixed
in a glafs globe, and the gafes perfectly free from moifture,

no fulphuric acid is formed. But if a drop of water be
introduced, there will be an immediate condenfation, and

a beautiful white cryltalline folid will line the interior of
the veflel : whereas, if the globe contain plenty of water,

nitrous gas will be given of! with great violence, and the

water will be found to be a folution of oil of vitriol. We
fhould feel fome delicacy in doubting the accuracy of cither

of thefe authorities, but it is neverthelefs certain, that one of

them has been deceived. The experiments were certainly a

little different. Mr. Dalton employed nitrous gas and
oxygen, which we fhould imagine could not give a rcfult

different from fir Humphrey's, who employed the nitrous acid

ready formed. Both thefe chemifts feem to agree, that the

acid of the fpecific gravity 1.85 contains an atom of water.

This acid is the flrongelt that can be made by concentra-

tion, for at its boiling point, which is 620 , the acid and

water rife together.

It will be perceived from the table, that the fpecific

gravity varies very little with the firft portions of water;

and hence it is a very uncertain telt of the value of very

ftrong acids. We have generally obferved, that thofe who
keep an hydrometer for the purpofe of affaying the oil of

vitriol, hardly ever complain of its want of fpecific weight.

Mr. Dalton recommends the boiling point of ftrong

acids as a better teft of their ftrength. The table fhews,

that when the quantity of real acid varies one per cent, the

fpecific gravity is only changed in the third decimal place
;

but the boiling point varies as much as 15 . This points

out a fimple method of affaying fulphuric acid with much
greater precifion than by the hydrometer. An inltrument

might eafily be conftru&ed for this purpofe. It fhould con-

fift of a fmall platina cup, capable of holding as much ful-

phuric acid as will cover the bulb of a mercurial thermo-

meter. An upper part may be attached to this cup, to con-

tain the Item of the thermometer, and at the fame time to

guard it from the heat of the fire on which the cup is

placed.

The cup of platina, being filled with the acid to be tried,

may be placed on a fmall charcoal fire, or a fand-bath, or

indeed a clear common fire, till the acid boils, when it will

mew the ftrength of the acid, by degrees marked upon

the fcale of platina ; the degrees being expreffions of the

fpecific gravity, inftead of degrees of temperature. The
firft column in the table gives the relative number of atoms

of water and acid for different ftrengths. The way in

which the acid mixes with water as well as with the folutions

of falls, feems to favour the idea of their proportions being

indefinite. But this is merely an apparent anomaly. The acid

may combine with one, with two, with three, and perhaps

a greater number of atoms of water, but this number may
It ill be limited. An acid waaker than the limited number
of atoms of water would ^ive, is conftituted by the limited

compound becoming equably difperfed through a mafs of

water, the excefs of water not being combined but merely

mixed. Such may alfo be the cafe with folutions of falts.

That the acid and the water are combined chemically,

the condenfation of volume, and change of temperature,

clearly prove ; and in the prefent ftate of chemiftry, it is not

lefs clear that the proportions of compounds are limited.

Sulphuric acid is conftituted by one atom of fulphur 15,

and three atoms of oxygen 22.5, making its atom 37.5.

The ftrongeft liquid acid, as will be feen by the table, will

confilt of an atom each of acid and water, which will be

37.5 + 8.5 = 46: the fpecific gravity of this is 1.85. Acids

of this ftrength, down to 1.8, have the name of oil of

vitriol, from the circumftance of this acid being formerly

diftilled from green vitriol. That the .omponent parts of

fulphuric acid are fulphur and oxygen, may be demon-

ftrated either by analyfis or fynthefis ; thus, if fulphur be

digefted
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digefted wiin nitric acid, nitrous gas will be given out from

the decompofition of the acid, while the oxygen, the other

clement, will combine with the fulphur, and form with it

fulphuric acid; on the other hand, it iulphate of foda be

mixed with charcoal and I spofed to .1 red heat, the fulphuric

acid is deoxvgenated by the fuperior affinity of the char-

coal ; carbonic acid and carbonous oxyd are produced, and

the fulphate of foda is found to be converted into fulphuret

of foda, from which the fulphur may readily be procured

by folution in water, and the addition of an acid.

But though the elements of fulphuric acid are afcertaincd,

much doubt llill exitls with regard to their relative propor-

tion.

Several methods have been employed for afcertaining

thefe proportions. Lavoifier, for this purpofe, placed a

given weight of purified fulphur in a receiver, with a little

water to abforb the acid produced ; then letting fire to the

fulphur, he fupplied it with oxygen gas of known purity,

till the combullion ccafed : then by alcertaining the weight

of fulphur burnt, and of oxygen gas confumed, he inferred

that fulphuric acid was compofed of 7 1 parts of fulphur to

29 parts of oxygen. Berthollet, having afcertained that

nitre and fulphur, in the proportion of four parts of the

former to one of the latter, when heated in a retort, re-

ached on each other quietly and without cxplofion, mixed
together 288 grains of nitre, and 72 grains of fulphur, and

heated the mixture in a glafs retort till the cmifffon of nitrous

gas entirely ceafed. During the procefs, 12 grains of ful-

phur had fublimed unaltered, and 228 grains of fulphate of

potafh were produced by the combination of the alkaline

bafe of the decompofed nitre with the newly produced ful-

phuric acid. Now, according to Kirwan, fulphate of

potafh is compofed of 4J. 2 fulphuric acid, and 54.8 potafh;

therefore, out of the 228 grains of fulphate of potafh,

103 grains were fulphuric acid, compofed of 72 — 12 = 60
graini of fulphur, and 4.3 grains of oxygen : hence 100 parts

of fulphuric acid confilt of

Sulphur ...
Oxygen ...

1 00.0

Another method, followed by Berthollet, Thenard, and
Chenevix, and which fome have thought to be upon the

whole the belt, is to digeft a given weight of fulphur in

nitric acid, till it is completely diilolved and acidified,

(which, if performed with care, may be effected without

the production of any fulphurous acid,) then to add a folu-

tion of nitrate or muriate of barytes as long as any precipi-

tate takes place, by which the whole of the newly-formed
fulphuric acid will combine with barytes into an infoluble

fait ; then to edulcorate and ignite the fulphated barytes,

and from its weight to deduct that of the barytic bafe ; the
remainder consequently will indicate the amount of ful-

phuric acid produced, from which, by fubtracting the
known weight of fulphur, we get by inference that of the

oxygen.

By compounding the refults arifing from the experiments

of feveral fkilful chemilts, the compoiition of fulphuric acid

feems to be, according to

Sulphur

Oxygen

Klapreili.

24-3

75-7

1

37-4
62.6

100

Chcnevix

41.2

58.8

IOO

Sulphur

Oxygen-

By anothtr St

Kl.i|>rntU.

43-*

y6.8

IOO

attment.

Thenard.

57-4

•t
'''

61.5
3S.5

ICO

itement.

44-44

100

Sulphur

Oxygen

By a third St,

- 41.8

58.2

IOO

59.1

40.9

IOO IOO

Muriatic acid gas combines readily, and in abundance,
with fulphuric acid ; and the compound acquires a brownifh
tinge, and, when expofed to the air, emits denfe white
fumes of muriatic acid gas, probably mixed with a little

fulphuric acid, as their odour is more pungent and fuffo-
cating than that of fimple muriatic acid. The nitric and
fulphuric acids unite readily together, either by direct mix-
ture, or by adding a little nitre to fulphuric' acid. This
compound is of confiderable ufe for recovering the filver
from clippings and other refufe of the manufaftories of
filver-plate. Sulphuric acid ablorbs, by agitation, a con-
fiderable quantity of red nitrous vapour, and in confequence
acquires a light blue colour. The mixture, when expofed
to the air, gives out a white vapour. If water is added,
the great heat that is thereby generated caufes a very rapid
and copious emiflion of the nitrous vapour, and fulphuric
acid and water alone remain behind. Sulphuric acid, thus
impregnated with nitrous vapour, after a time becomes
nearly colourlefs, and then concretes into folid cryflals.
In this ftate, when dropped into water, it acquires a green
colour, and both the cryflals and water fparkle with the
fpontaneous and copious production of nitrous gas. When
the cryflals are fimply expofed to heat, they melt, emit a
denfe red fume, and, after the nitrous vapour is thus driven
off, the refidue is common fulphuric acid.

Concentrated fulphuric acid, even when cold, ads in a
very ftriking manner on mofl kinds of vegetable and animal
matter. If a piece of paper or ftraw, for example, be im-
mcrfed in fulphuric acid, the texture of the draw is fpeedily
broken down, it acquires a deep biack colour, and is dif-
fufed through the acid in a date of half folution. This
phenomenon, however, does not take place, a3 is generally
fuppofed, on account of the re-action of the fulphuric acid
on the carbon and hydrogen, producing fulphurous acid,
but from the ftrong affinity of the ccid for water ; in con-
fequence of which, the oxygen and hydrogen of the vege-
table matter combine together into water, while the carbon
is precipitated.

Sulphuric acid combines with all the metallic oxyds, with
the alkalies, and all the earths except filex, forming an im-
portant genus of falts, called in the reformed nomenclature
fulphatet ; which

The following is the order of the affinities of fulphuric
acid: barytes, ftrontian, potafh, foda, lime, magnefia, am-
monia, glycine, yttria, alumine, zircon, metallic oxyds.
When fulphur is burnt in oxygen, whether in the pure

gas or in the atmofphere, it forms only fulphurous and not
fulphuric acid ; but if the fulphurous acid be abforbed by
wati r

; and expofed to the air for fome time, the latter ab-
forbs oxygen, and is converted into fulphuric acid. Hence
fulphuric acid cannot be formed by the mere combuflion
of fuiphur; a cireumllancc which renders the procefs of
manufacture much lefs fimple than it otherwife might be.

3 S 2 Sulphuric



SULPHURIC ACID.

Sulphuric acid is at prefent formed by mixing together

one part of nitre and feven parts of fulphur. This mixture

is placed in a chamber, lined with lead. When thele ma-
terials are fet on fire, the nitre facilitates the burning of the

fulphur by the oxygen it affords ; but it does not furnifh

fufficient to convert the fulphur into iulphuric acid. The

1 parts of fulphur will require 10.5 of oxygen for that

purpofe, but the nitre employed with it can furniih no more
than .225, fuppofing the nitric acid to be reduced to the

Hate of nitrous gas. This is fo fmall a portion of the

whole, that fome other fource mull be explored, which is

doubtlefs the atmofphere.

The cornbultion of the fulphur, which is facilitated by
the prefence of the nitre, firft converts the fulphnr into ful-

phurous acid ; which, from its gafeous form, would foon

be diflipated, if it were not condenfed by its converlion into

fulphuric acid. When a portion of the nitric acid of the

nitre is decompofed by the fulphur, nitrous gas is evolved ;

but in its afcenr, it meets with the oxygen in the chamber,

and is converted into nitrous acid gas, which appears in red

fumes. The new-formed fubftance can now difpofe of an

atom of oxygen, which the fulphurous acid is wanting to

convert it into fulphuric acid. The bottom of the leaden

chamber is covered with water to the depth of two or three

inches. This water feems to anfwer a double purpofe ; in

firft facilitating the action of the nitrous acid gas upon the

fulphurous acid, and then difTolving the fulphuric acid as it

is formed. When the nitrous acid gas has difpofed of its

atom of oxygen, it returns to the ftate of nitrous gas ; and

in rifing, unites with more oxygen, which it again gives to

fulphurous acid ; thus continuing its receiving and giving

office, till it is accidentally diflipated through the fame

apertures which admitted the common air. A necsffary

connection between the chamber and the atmofphere will

appear obvious. Atmofpheric air mult be admitted for

the combuftion of the fulphur, and to afford oxygen to the

nitrous gas ; and through the fame, or fome other opening,

the refidual azote mull be returned into the open air.

Some nitrous gas, and probably nitrous acid gas, will efcape

at the fame time. If the latter were not the cafe, a con-

ftanl decompofition of nitre by the fulphur would not be

necefTary. The theory of this procefs has been given by
the French chemifls, Chemint and Deformes. Sir Hum-
phrey Davy objects to it in fome degree. He holds, that

the union of the oxygen of the nitrous acid with the ful-

phurous acid does not take place till they come in contact

with water ; the latter, according to his opinion, being

eirential to the conftitution of the fulphuric acid. If the

above theory be correct, a Ampler mode of manufacture

might be pointed out. The combuftion of the fulphur

might be fo managed, as to furnifh the fulphurous acid

without lofs, but mixed with azote.

From another fource nitrous gas and atmofpheric air may
be fumifhed. Thefe with the other products meeting

where water is prefent, ought to form fulphuric acid in a

very fmall fpace compared with the large chamber at pre-

fent employed. The gafes, by this means, might be fur-

nifhed in proportions fo exact, that nothing but azote

would efcape.

The acid and water which cover the floor of the chamber
now only arrive at a certain ftrength, which is very far fhort

of that required. At that ftrength it is drawn off, and
concentrated by evaporation. This ufed to be performed
in glafs retorts, which are very liable to break. If this is

not performed in a veffel from which there is but a fmall

opening, the acid would not part with fo much of its water,

isnd its concentration would be limited at a very inferior

ftrength to that ufed for molt purpoles. Dr. Wollafton'
has introduced veflels for the concentration of oil of vitriol

made of platina : they are very expenlive, but anfwer the

purpofe admirably. Some manufacturers ufe leaden veffeta

for this purpole.

Sulphuric acid is employed extenfively in bleaching, with
the oxymuriatic acid, and in dyeing. It is the cheapelt and
moll ufeful acid for cleaning the furface of plates of filver,

copper, and iron, by dill'olving their oxyds,

The fulphuric atid is laid to have been found by BaU
daflari, in a concrete ftate, lining a grotto in mount St.

Amiato, in Tufcany : it alfo occurs in the crevices of vol-

canic mountains, and diflolved in fome mineral waters. But
the fulphuric acid of commerce is obtained either from the

diftillation of fulphate of iron, or from the combuftion of
fulphur. We (hall here fubjoin a brief account of both
methods, referring to Aikin's Dictionary of Mineralogy,

&c. for farther particulars.

Sulphate of iron, or green vitriol, confifts of fulphuric

acid, water, and oxyd of iron : by proper methods, the

acid may be feparated from the other ingredients of the

fait ; and this continued to be the only origin of fulphuric

acid in the great way, till the difcovery, by the manufac-
turing Englifh ehemilla, of the art of preparing it by the

combuftion of fulphur. As this latter difcovery has not,

however, as yet entirely fuperfeded the former, we fhall

give an account of both, beginning with the molt ancient.

Sulphuric acid is thus prepared at Bleyl, in Bohemia.
A long horizontal furnace or gallery of brick-work is con-

ftructed, capable of receiving a number of retorts : the re-

torts themfelves are pear-fhaped veffels, with a (lightly

curved neck, by which they fit into earthen receivers nearly

of the form of common retorts. The whole apparatus being

prepared, each retort is charged with three pounds of ful-

phate of iron, previoufly calcined at a full red heat, and the

fire is lighted. The firft effect of the heat is to drive off

the moifture abforbed by the vitriol in the interval between
its calcination and diftillation : this phlegm, being only very

flightly acidulous, is allowed to efcape ; and when it ceafes

to come over, the receiver with a little water in it is luted

on to the retort. The fire is now raifed, and kept up brifk

for 32 hours, during which time the acid rifes in the form
of denfe white vapours, which fill the receiver, and are there

abforbed by the water. Thefe vapours being at a high

temperature, foon render the receiver very hot : hence the

workmen judge of the termination of the procefs, by the re-

ceiver becoming cool, in confequence of the vapour ceafing

to rife. The red oxyd of iron, or colcothar, is now taken

out of the retort, and its place is fupplied with a frefh

charge of calcined vitriol : the diftillation then takes place

as already defcribed, except that the former produce of

acid is not emptied out of the receiver, and, therefore, there

is no occalion to add any water. If the retort is well made,

and carefully luted all over, it will laft for three fucceffive

diftillations, and the quantity of acid obtained is nearly

equal to half the weight of the calcined fulphate.

If the acid be examined at different periods of the diftil-

lation, it will be found to be more and more denfe, according

to the violence of the fire required for its extrication : the

latter portion, if received in a feparate veffel, will generally

congeal upon cooling; hence it is called glacial fulphuric

acid.

This acid ufed to be, and perhaps is {till, prepared at

Nordhaufen, in Saxony : it is of a dark brown colour, and

exhales, when expofed to the air, abundance of denfe,

white, fuffocating vapours ; its ufual fpecific gravity is

= 1-95. For other properties, fee Aikin, ubi fupra.
From
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From tlie facts which lie lias recited it feems probable,

that the effential difference between the common and glacial

acid is, that the latter, from the mode in which it is pre-

pared, contains a fmaller portion ol water than the former,

and that to this is owing both its volatility and property of

congelation. It is incidentally mixed with fulphurous acid,

but thr prefence or abfencc of this does not appear to be of

any materi '1 importance.

The fulphates of copper and zinc have occafionally been

employed, intlead of the fulphate of iron, but with a mani-

felt difadvantage, both becaufe they are dearer than the

latter fait, and becaufe they require a higher and longer

continued heat to drive olF the whole of the acid.

The following is the ufual method of manufacturing ful-

phuric acid from the combuilion of fulphur. A chamber is

conttructed of frame-work, and lined with llrong (beet-lead ;

the only aperture is a (mall door, made to (hut very clofe,

the bottom of which is a little higher than the floor of the

chamber. Water is poured into this chamber, till it rifes

to the height of an inch or two upon the floor, and a (land

is introduced, on which is placed an earthen pot containing

a few pounds of fulphur and nitre, in the proportion of from

eight to ten of the former to one of the latter. This mix-

ture is fet fire to by means of a red-hot iron, and the door

is immediately clofed. At the expiration of about fix

hours, a fecond charge of fulphur and nitre is introduced,

which after a limilar interval is replaced by a third, and fo

on without intermiflion for a fortnight or three weeks. At
the end of this period, the water in the chamber is fufficiently

acidulated ; it is accordingly transferred to a leaden boiler,

where the greater part of the water is evaporated. In pro-

portion, however, as the acid becomes more concentrated,

it is more difpofed to corrode and diflblve the lead of the

boiler ; therefore, before this degree of concentration takes

place, the liquor is transferred into large green glafs retorts,

where a degree of heat is applied fufficient to drive off almoft

the whole of the water. As the acid becomes llronger, it

alfo becomes clearer and lefs coloured, in confequence of a

portion of acid re-acting on the impurities with which it is

tinged, and thus deltroying them. When the acid is thus

brought to the required denfity and clearnefs, it is poured

out of the retorts into large globular glafs bottles, fur-

rounded with wicker-work (tufted with draw, called carboys,

and is then brought into the market, under the name of

oil of vitriol.

The fulphuric acid obtained from the diftillation of green
vitriol exills ready formed in the fait : its extrication is a

perfectly (imple procefs, and the only impurities that it can

poflibly contain are fulphurous acid, and a very minute por-

tion of oxyd of iron, and of the earth of the retort.

When loaded with fulphurous acid, it has a fuffocating

odour, and, when expoled to the air, gives out a white
vapour like ftrong muriatic acid. It ufed formerly to be
fold in this Hate by the name of fuming oil of vitriol, and
wa9 further dillinguilhed by its property of congealing into

a foft ice, at a very moderate degree of cold. By dilution

with a little water, and fubfequent boiling for few minutes

in a glafs vcflcl, the fulphurous acid is driven oft", and the

refidual fluid is common fulphuric acid in a (late of very

confiderable purity.

When the method of producing fulphuric acid by the

combuilion of fulphur and nitre was firft difcovered, the

apparatus employed was a feries of very large glafs balloonc,

at the bottom of each of which was a little water to con-
dcnle the vapour ; only a fmall quantity of the mixture
conld be burnt at once, and conftant fuperintendance was
ueceffary to fupply the balloons with frefli charges of the

materials. In order to fave much of this manual labour,

and the heavy lofs arifing from the frequent fracture of the

vcflels, leaden chambers were made ufe of, which, befides

requiring lefs attendance, and being upon the whole cheaper,

rendered it ea(ie"r for the manufacturer to extend his elta-

blifliment to any required magnitude. Thefe chambers are

of various conltruction : the molt fimple and in molt general

ufe are furnifhed only with two apertures, namely, a fmall

door, by which the water and the fulphur and nitre are in-

troduced, and a leaden pipe with a (top-cock, by which the

water, when acidulated, is drawn off: other chambers have

befides a few fmall apertures, for the introduction of atmo-
fpheric air during the combuilion, and a (team-pipe con-

nected with a boiler, it being found that if the water is

introduced in the (late of (team, a much more rapid con-

denfation of the acid enfues than in the ufual way of pro-

ceeding. In fome of the belt contrived chambers, the com-
bultion of the nitre and fulphur is effected in a feparate

(love, and the acid vapour thus produced is poured by
means of a pipe into the condenfing chamber.

There is a good deal of difference among the manufac-
turers as to the proportion of nitre employed : by fome it

is made equal to one-fifth of the fulphur, while by others it

is not allowed to exceed one-tenth. This, however, appears

to be fatisfactorily eftablifhed, that within the above limits

the greater the proportion is of nitre, the more eafily con-

denfible will the acid vapour be, and the lefs fulphur will be
loft, in the form of fulphurous acid gas. If the nitre ex-

ceeds one-fifth of the fulphur, the combuilion will be fo

rapid as to drive into the chamber a confiderable proportion

of fulphur unaltered. It would conduce much to the

purity of fulphuric acid, and might probably be found even

to be an economical plan, to line the chamber with glafs

inftead of fheet-lead : the general appearance of the chamber
would then refcmble a green-houfe, and ail the wood-work
fhould be faced internally with glafs. A corapofition of
wax, maftich, and fine fand, would form a (Irong cement
for the glafs, and little liable to be acted on by acid va-

pours, more efpecially if the interllicea filled up with it

were dulled with powdered glafs, or very fine fand, while

the cement was yet warm and adhefive. Such a chamber
would have the additional advantage of allowing the oper-

ator to fee what was pafling within, without the ueceflity

of opening the door.

The common Englifh fulphur is unfit for the preparation

of fulphuric acid, on account of a yellowifli-brown colour

which it gives to this fluid, and which it is not eafy to get

rid of. For this reafon, the refined Sicilian fulphur is the

only kind that is employed in this manufacture, at lead in

Britain.

Common fulphuric acid may be freed from the fulphates

of lead and potafh, which it generally contains, by diftilla-

tion. This, however, though apparently a very fimple

procefs, is rather a nice matter to manage, according to the

ufual method. Sulphuric acid is not capable of being dif-

tilled at lefs than a red heat : when, therefore, the denfe hot

vapour firft comes in contact with the necks of the retort

and receiver, it is apt to break them, unlets the precaution

has been taken of thoroughly heating them by means of a

pan of charcoal placed beneath, a minute or two before the

diftillation commences. All this ri(k, however, may be

avoided, and in fome laboratories it actually is fo, by con-

necting the glafs body, in which the acid is boiled, with

the receiver, by means of a tube of platina. Boiling ful-

phuric acid has not the lead action on this metal, and the

vapour, in its pallage through, becomes fo far cooled and

condenfed, that it flows into the receiver in drops.

4 Sulphuric
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Sulphuric Acid, iii the Materia Medica, is a valuable

tonic, ailringent, and antifeptic. Its officinal preparations

are the fallowing' ; viz,. Acidum fulphuricum dilution ; acidum

fulphuricum aromaticiim ; acid, citricum ; acid, muriaticum

;

acid, mtricum ; aqua fuper-carbonatis putajfx ; fulphas potajjj: ;

phofphas fodce ; nutrias anthn'mii ; ferri fulphas ; hydrargyri

o.vymur'uis ; fuh-Julphas hydrargyriflavin ; zinci Julphas ; and

ether fulphuricus.

The acidum fulphuricum dilulum, or diluted fulphuric acid

of the Lond. Ph., is obtained by adding a fluid-ounce and

a half of fulphuric acid gradually to 14 fluid-ounces and a

half of diitillcd water, and mixing. The Edin. Ph. diretts

one part of fulphuric acid to be mixed with feven parts of

water. The Dub. Ph. orders 2 oz. by weight of fulphuric

acid to be mixed gradually with 14 oz. by weight of dif-

tilled water, and the mixture to be fet afide to cool ; then

the clear liquor to be poured off. The fp. gr. of this acid

is to that of water as 1090 to 1000. The tonic and anti-

feptic powers of this acid render it extremely ferviceable in

low typhoid fevers, dyfpeptic affections, diabetes, convalef-

cencies, and in cutaneous eruptions. It reftrains the colli-

quative fweats which attend hedtic ; locally applied, it is a

common and ufeful adjunct to gargles in cynanche, and to

check falivation ; and as a refrigerant, it is given with cer-

tain benefit in paffive haemorrhages, from whatever part

they may arife. In the firll-mentioned cafes the diluted

acid may be combined with infulions of cinchona or other

vegetable bitters, and aromatics ; and in the latter, with

infufion of rofes, mucilage, or iimple water fweetened with

lyrup. The ufual dofe is from 111 x to Til xxx, but in ma-
lignant erylipelas, with a tendency to hcernorrhagy, it has

been given to the amount of f 5j in twenty-four hours ; and

it has alfo been given with evident advantage, fays Thomfon,
to the fame amount, in violent uterine haemorrhages.

The acidum fulphuricum aromaticum, or aromatic fulphuric

acid of the Edin. Ph., is prepared by dropping 6 oz. of ful-

phuric acid gradually into 2 lbs. of alcohol ; digeiling the

mixture in a covered veflel with a very gentle heat for three

days ; then adding of cinnamon bark, bruifed, i-i oz. and

ginger root, bruifed, 1 oz. ; digeiling again in a clofe vef-

fel for fix days, and filtering through papers placed in a

glafs funnel. The odour of this oil, which is generally re-

garded as an imperfeft ether, is peculiar and aromatic, and its

tafte gratefully acid : it is limpid, and of a brownifh colour.

This is an agreeable mode of exhibiting fulphuric acid in

dyfpepiia, chronic afthma, and molt of the complaints for

which the diluted acid has been found ferviceable. The
dofe may be from 1I| x to 11J, xxx in bitter infufions, or any
convenient fluid vehicle, given three or four times a day.

The acidum citricum, or citric acid of the London Ph., is

obtained by taking of lemon juice a pint, prepared chalk an
ounce, or a quantity fufficient to faturate the juice, and nine

fluid-ounces of diluted fulphuric acid : add the chalk by
degrees to the lemon juice heated, and mix them ; then pour
oft the liquor. Wafh the citrate of lime which remains in

repeated portions of water, and then dry it. On the dried

powder pour the diluted fulphuric acid, and boil for ten

minutes ; exprefs the liquor ltrongly through a linen cloth,

and filter it through paper. Evaporate the filtered liquor

with a gentle heat, fo that cryftals may form as it cools.

To obtain the cryftals pure, diffolve them in water a fecond

and a third time ; filter each folution, boil it down, and put
it apart to cryftallize. (See Citric Acid.) The folution

of this acid in water, in the proportion of 5j of the cryftals

to oj of water, anfwers nearly all the purpofes of recent

lemon juice ; and is even preferable for forming the common
effervefcing draught with fubcarbonate of potafs. A folu-

tion of T)\) in oj of water, fweetened with fugar that has
been rubbed on frefn lemon-; < a grateful refrige-

rant beverage, refembling lemonade, and equally ufeful in

febrile and inflammatory complaints. It is probable that

the cryllallized acid may be equally ufeful in icurvy as the

frefh juice of the fruit ; but we have not heard whether this

poi.-t has yet been afcertained.

Acidum muriaticum, or muriatic acid of the London
Ph., is prepared by taking of muriate of foda dried, 2 lb?. ;

1^ lb. of fulphuric acid ; and li pint of diddled water ;

firft mixing the acid with halt a pint of the water in a glafs

retort ; and when the mixture is cold, adding to it the mu-
riate of foda ; pouring the remainder of the water into the

receiver ; and, having fitted to it the retort placed in a fand-

bath, diltilling over the muriatic acid into this water, with

a heat gradually railed until the retort becomes red-hot.

The fpecific gravity of muriatic acid is to that of diddled

water, as 1. 170 to 1.000. The Edinb. Ph. direfts to

take of muriate of foda, 2 lbs. ; of fulphuric acid, 16 oz. ;

and 1 lb. of water : firft expofe the muriate of foda in a pot

to a red heat for a fhort time, and when it is cold, put it

into a retort ; then pour the acid, mixed with the water and
cooled, upon the muriate of foda; and, finally, didil from

a fand-bath with a moderate fire as long as any acid comes
over. The Dub. Ph. directs to take of muriate of foda

dried, fulphuric acid, and water, of each fix pounds ; to

dilute the acid with the water, and after it is cold, to add it

gradually to the muriate put into a glafs retort ; then to

diltil the liquor until the refiduum becomes dry. (See

Muriatic Acid.) This acid is tonic and antifeptic. It

has been efficacioufly ufed in typhus fevers, and in fome

cutaneous eruptions. It is a common and ufeful adjunit to

gargles, in the proportion of from f3fs to fjij in fJ vj of

any fluid, in ulcerated fore-throats, and cancrum oris ; and,

in a very highly diluted Hate, lllviij in f?iv of water, it has

been recommended as an injeftion in gonorrhoea.

This acid has even been regarded as an antidote in ge-

neral fyphilitic affections ; but the obfervations of Mr.
Pearfon have (hewed this opinion to be erroneous ; yet, by its

falutary effefts on the llomach and general health, " it is a

medicine capable of ameliorating the appearance of vene-

real ulcers, and of reftraining for a time the progrefs of the

difeafe," where it is defirable "to gain a little time, pre-

vioufly to the entering on a mercurial courfe." The dofe

is from rtlx to lrj, xx in a fufficient quantity of water.

A very important property of muriatic acid, in the ftate

of gas, is the power it poffeffes of neutralizing putrid

miafmata, difcovered by Morveau in 1773. It is, therefore,

ufed as an agent for deltroying infection in fick rooms and

hofpitals, difengaged by pouring fulphuric acid on common
fait.

Acidum nitricum. (See Nitric Acid.) For the other

articles above enumerated, fee Antimony, Iron, Mer-
cury, Potassje, Salts, Sulphate, &c.

For an account of the etherfulphuricus, or fulphuric ether,

fee Spirit.

The ethereal oil of the Lond. Ph. is prepared in

the following manner. After the diftillation of fulphuric

ether, diftil again the remaining liquor with a gentle

heat, until a black froth fwells up ; then immediately re-

move the retort from the lire. To the liquor in the retort

add water fufficient, that the oily part may float upon it.

Let this be fcummed off, and as much lime-water be added

to it as will neutralize any acid it may contain ; and fhake

them together. Lallly, take off the ethereal ol after it is

feparated. The oily ethereal liquor of the Dub. Ph. is ob-

tained by taking what remains in the retort after the diftil-

3 lation
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lation of fulphuric ether, and dillilling to one half by a mo-
derate heat; the product of both I I thick

oily matter, of a yellow colour, leffl volatile than ether, but

foluhle both in ether and alcohol. It may be obtained

more directly! though 1. nically, by dillilling ether

with a portion of fulphuric acid. It is tiled for the prepa-

ration of the eon no u ml f,urit. See SPIRIT of Ether*

SULPHURIZED Mikivii. Ann, a lingular com-
pound refulting from the incompl I lation of the ful-

phur when expoledtoth- I inued actionof oxymuriatic

acid, by which it is converted i;;to fulphuric acid ; the pro-

perties ot which have been only examined by Dr. Thomfon.

It is thus prepared : charge a retort with common fait and

fe ; annex to it a Woulfe's apparatus,

with two or three bottles
; put fome dry flowers of fulphur

into the iirlt bottle, and into the next fome carbonated pot-

a(h, to ablorb the fuperfluou- acid: then pour into the

retort fome concentrated fulphuric acid, and oxymuriatic

acid gas will be immediately liberated. After the fulphur

ha- been for fome time in contact with this gas, it will be-

come moil! and doughy, its colour will change to orange,

by degrees it will become more and more foft, and at length

will be refolved into a red fluid : as foon as this is effected,

the procels muft be Hopped.
The liquid thus obtained is perfectly clear, of a colour

between icarlet and crimfon, by reflected, and green by
tranfmitted light ; its fpecific gravity is = 1.62, and its

lit i3 more than twice that of the fulphur employed.
"When firlt expofed to the air it fmokes like the diftilled

muriate of tin, but after a time its fumes are not more co-

pious than thofe from llrong muriatic acid. It is very

volatile at a moderate temperature. Its odour refembles

that of fea-weed, but is much Wronger, and it affects the

eyes in the fame manner as wood-fmoke does. Its talte is

acid, hot, and bitter. It changes paper ftained with vege-

table blues to red, but not very rapidly, unlefs water is

added.

Thi . Angular fubftance has not yet been very exactly

analyfed ; nor does it appear to be uniform in its compofi-

tion : in one fpecimen Dr. Thomfon found the relative

proportions of muriatic acid and oxyd of fulphur to be as

44 of the latter to 35 of the former. In another fpeci-

men the proportions were 47.1 muriatic acid, 35.3 oxyd of
fulphur, and 4 fulphuric acid. The oxyd of fulphur ap-

pears to be compofed of 93.8 fulphur, and 6.2 oxygen.
Aikin.

SULPHUROUS or Sulphureous y&«/, is formed when
fulphur is burnt 111 theopen air. At the common temperature
it exifls in the gafeous form. 1 uliar fuffocatir.g ef-

fects of this gas that wc feel when the fulphur burns. The
firlt chemift who feems to have examined this acid with
any attention was Stahl, who named it " phlogiflicated

vitrioUc acid." Our knowledge of it was enlarged by
Schccle, Pneftley,. Bcrthollct, Vauquelin, and Fourcroy

;

but we are indebted to Dr. Thomfon for the bell analylis

of it that has yet apptartd, and for the difcovery of various

intercfling facts, which had been cither overlooked or ob-
fcurcly ftated by preceding inquirers. The moit ample
way of obtaining this gas is by heating fulphuric ac : d with
mercury, or bits of copper, in a glafs retort. If the beak
of the retort be placed under a receiver filled with mercury,
in a mercurial bath, the pas will be obtained.

It is elattic and coknnrlefs, like air. Its fi^cll is pungent
and fuffocating, a: d it is incapable of fur

;

combuflion or animal life. It firlt reddens vegetable b
but ultimately deflroys their colour. It is employed for

deftroying the colour of filk, wool, and ftraw. Thcfc

bodies arc expofed to the fumes of burning brimflonc, which
cheapelt way of forming this gas. This proceft is

calledJloving. Accordingly thefe forma are employed to

difcharge the natural yellow tinge from white woollen

cloth, and to restore filk that has become yellow by long

wearing, to its original whitcnefs : it is alfo ufed to check
the fermentation of vinous liquors. Its fpecific gravity is

eali'y known, when we learn that oxygen a converted into

flurous acid without changing its volume, and it takes

up its own weight of fulphur. Hence the fpecific gravity

of oxvgen is doubled, and the Ipecilic gravity of fulphurous

acid gas is to that of hydrogen, as 1 to 30, which agrees

w ; th experiment, or about twice as great as that of atmo-
fphcric air. (See Gas.) Water abforbs about 30, or, as

others fay, 20 times its bulk of this gas, to whicli it com-
municates a difagreeable tafte and the fmcll of the gas. The
gas is expelled by heat ; but if they remain for fome time

expofed to the air, the imell vanifhes from the abforption of

oxygen, which converts the fulphurous into fulphuric acid.

It does not appear fufceptible of any change by heat

;

but, according to an experiment made by Monge and

Clouet, if expofed at the fame time to great preffure, and a

cold equal to 3l°of Fahrenheit, it lofes its elaflicity, and
afl'umes a liquid date. Water, it is faid, by limple expo-

fure to this gas, without agitation or extraordinary prefTure,

abforbs, according to Prieflley, about 44 times its bulk, or

-rVr of its weight ; and, according to Thomfon, at 6l° Fahr.,

33 times its bulk, or 4-'-S4 of >ts weight ; but if water be fa-

turated with this gas, by means of a Woulfe's apparatus, the

bottles of which are furrounded with ice, it will be found

to have taken up, according to Vauquelin, about y-„v of its

weight. The fpecific gravity of this liquid acid is ftated by
Berthollet at 1. 04, and by Vauquelin at 1.02 ; by Thomfon
at 1 .05 at 68°.

We may learn from what has been obferved, that this acid

is conftituted by one atom of fulphur 15, and two atoms

of oxygen 15 ; the weight of its atom being 30.

From Dr. Thomfon's analyfis it appears that S2 parts of

fulphuric acid, and r8 of fulphur, conftitute 100 of ful-

phurous acid ; according to which (if the analyfis of ful-

phuric acid by Chcnevix be allumedasthe molt authentic)

this acid confilts of

Sulphur -

Oxygen -

68

3 2

100

The order of the affinities of fulphurous acid, as far as it

has been afcertained, is the following : barytcs, lime, pot*

afh, foda, magnefia, ammonia, and alumine. It is fepa-

rable in the form of gas from its earthy and alkaline bafes,

by the fulphuric, muriatic, phofphoric, and tartaric acid .

Oxygenous gas feems to have no effect on fulphurous acid

gas, when both ingredients are dry ; but if to a mixture of

one part of the former and two of the latter, a little water

be added, a fudden diminution of bulk will at Iirlt take

place, on account of the abforption of part of the acid

giis by the water ; after which a gradual abforption occurs,

in confequence of the procefs of an actual combination be-

tween the two gafes, by which fulphuric acid is formed,

and part of the oxygen gas difappearo. Oxymuriatic acid

gar. is readily decomposed by fulphurous acid ; the veflel is

tilled with white vapours, and a mixture of lulphuric and

muriatic acids is the relult.

• Hydrogen gm and fulphurous acid exercife no action on

each other at the common temperature, but if a mixture of

three
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three parts, by bulk, of the former, and one of the latter, it

made to pafs through a red-hot glafs tube, the fulphurous

acid is totally decompofed, and the products are fulphur,

water, and fometimes a little fulphuretted hydrogen.

Phofphorus, even when ftrongly heated in a glafs tube,

appears to have no action on fulphurous acid gas. Phof-

phuretted hydrogen, on the contrary, even at the common
temperature, readily decompofes this acid ; the mixture

lofes its itate of elaltic fluidity, a white vapour makes its ap-

pearance, and the fides of the veffel are lined with a mixture

of fulphur and phofphorus. Sulphuretted hydrogen has a

fimilar effect to phofphuretted hydrogen, and fulphur is pre-

cipitated from the decompofition both of the acid and of

the inflammable gas.

Charcoal, at the common temperature, imbibes a confi-

derable quantity of fulphurous acid gas, but appears to

produce no material change upon it ; at a red heat, however,

the gas is decompofed, fulphur is depofited, and fulphu-

retted hydrogen is produced ; the hydrogen, doubtlefs, ori-

ginating from the water, either of the acid gas or of the

charcoal.

With camphor, fulphurous acid combines readily, and

the refult is a liquid, the properties of which have been but

little inveltigated : this compound, when dropped into

water, depofits again the camphor, which appears to have

undergone fcarcely any alteration.

Sulphuric acid, efpecially at a low temperature, abforbs a

large proportion of fulphurous acid gas : the combination

foon becomes folid, and in this ftate it has but little odour ;

but if a portion be laid on a piece of glafs, and expofed to

the air, it prefently refolves into a liquid, at the fame time

difengaging, with a very vifible effervefcence, the greateft

part of the fulphurous gas. Strong and colourlefs nitric

acid, by being impregnated with fulphurous acid gas, ac-

quires a deep orange tinge, and nitrous gas is difengaged ;

the fulphurous being at the fame time converted into fulphu-

ric acid.

Water, when faturated with fulphurous gas, forms the

liquid fulphurous acid : it is beft prepared in a Woulfe's ap-

paratus, with two or more bottles, into the firft of which

mould be put a little water, to take up the fulphuric acid,

with which the gas is generally more or lefs mixed, while the

purified fulphurous acid is abloibed by the water in the fe-

cond and fucceeding bottles. This liquid acid abforbs oxy-

gen from the air, and is gradually converted into fulphuric

acid. But if a little of it is confined in a glafs tube, her-

metically fealed, and expofed to the common heat of a fand-

bath for a few weeks, the infide of the tube w'll be obferved

to be lined by degrees with minute cryftals ; after a time the

depofition of cryitals will ceafe : if then the end of the

tube be broken off under mercury, this latter fluid will rife

in the tube, fhewing that a portion of the air has difappeared,

and the refidue, on examination, will be found to be wholly
deprived of oxygen : the liquid, which was pure fulphurous

acid, will be converted, for the molt part, into fulphuric,

and the cryftals are fulphur. Hence it appears, that by the

long continuance of heat, the oxygen of the liquid ful-

phurous acid quits one part of its bafe in order to form ful-

phuric acid with the remainder.

Sulphurous acid combines, either directly or by com-
pound affinity, with the different falifiable bafes, form-
ing a genus of falts, which have obtained the name of

fulph'ttes.

Thofe metals whofe affinity for oxygen is weak, as lead,

mercury, and copper, are not acted upon by fulphurous

acid. Some metallic oxyds fimply combine with the acid

into a, fulphate ; others, as the black oxyd of manganefe,

give out a portion of oxygen to the acid, converting it tffw

tally, or in part, to fulphuric. Hence there is produced a
fulphate, either mixed or not with a fulphite.

SULPHURWORT, Meadow, in Agriculture, the
common name of a plant of the grafs kind, often met with
in meadows of the more moift defcription. See Hog-
Fennel.
SULPICIA, in Biography, a Roman lady, wife of Ca-

lenus, lived in the reign of Domitian, and diltinguifhed her-

felf by her poetical talents. At the clofe of fome editions,

of Juvenal, we have the fragment of a fatire written by her,

in eafy and elegant language, againlt Domitian, when he
expelled the philofophera from R.ome ; it is alfo to be found
in the " Poeta: Latini Minores," Leyd. 173 1, and in Mat-
taire's " Corpus Poetarum Latin." Her poem on conju-

gal love, addreffed to her hufband, and pronounced by
Martial in one of his epigrams to be equally ohafte and
nervous, is dill more celebrated. Gen. Biog.

SULPICIUS-SEVERUS, an ecclefiaftical hiltorian

and prefbyter of the fifth century, who is placed by Cave
about the year 401, and who is fuppofed to have died

about the year 420. He was a native of Aquitain in Gaul,
educated for the bar, and became eminent for his eloquence.

He acquired wealth and married. After the death of his

wife, he took orders, and devoted himfelf to a religious

life, firft under the difcipline of Phebadius, bifllop of Age'n,

and afterwards under that of St. Martin, bifhop of Tours.

Paulinus, bifhop of Nola, with whom he was intimate, makes
honourable mention of him in his letters. He refided for

fome time at Touloufe, and afterwards at Eaufe, in Gallia

Narbonnenfis. Gennadius fays, that in his old age he em-
braced Pelagianifm ; but being convinced of his error, ma-
nifefted his repentance by perpetual filencc afterwards : that

is, as fome fuppofe, by writing no more books. It appears

from his own works, as well as from the teftimony of Je-

rom, that he imbibed fome of the notions of the Millenarians.

Dupin fays that he was very credulou-s with regard to mi-

racles ; but Tillemont believes every word. It is recorded,

much to his praife, that he was adverfe to every kind of per-

fection, and that he difapproved the interpofition of ma-
giftrates in the province of religion. His teitimony to the

books of the New Teftament is very explicit, and he con-

firms many of the hiftorical fafts recorded in them. His ge-

neral divifion of the facred writings is into the law, the pro-

phets, the gofpels, and the apoltles ;—the law and the

apoftles ;—the Old and New Teftament. He was the au-

thor of many works, the principal of which is his " Sacred

Hiftory," in two books, written in a neat and elegant Latin

ityle, bearing a comparifon with that of the beft elaffical

writers, and containing a fummary account of the affairs of

the Jews, and of the church, from the beginning of the

world to the confullhip of Stilicho and Aurelian, A.D. 400.
This hiftory, after the period of the evangelical writings, is too

(hort, and even defective ; the author having wholly omitted

the reign of the emperor Julian, and, as Dupin fays, having

committed many faults againft the truth of hiftory, efpecially

the ecclefiaftical. He has alfo given an account of St. Martin,

bifllop of Tours, and three letters on the death and virtues

of that faint, in which he has intermixed fables with many
curious particulars. His moft entertaining work is one of
his dialogues, which relates the mode of life of the eaftern

monks, and affords an inftructive delineation of the ftate of

monachifm at that period. Some epiftles to his filler and
other perfons are alfo preferved. His works have been feve-

ral times republifhed. The beft editions are thofe of Le
Clerc, Lipf. 1709, 8vo. and of Hieron. a Prato, Veron.

4to. 2 vols. 1741, 1754. Dupin. Lardner.
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SULS, in Geography, a river of Spain, in Valencia, which

ito the Xucar.

SULTAN, or SoLDAN, a title or appellation given to

the emperor of the Turk.!.

Baron de Tott fays that il is a title given to the Ottoman

princes, bori while their fathers were in pofleffion of the

throne, and to thofe of the Ginguifian family. It i

flowed, he fays, on him who enjoys the right of fucceffion ;

and this, by the Turkifh law, belongs to the eldeft of the

family, born while the father poffefles the throne. But the

baron is certainly miftaken when he affirms, that in Turkey

or Tartarv the title fultan conveys no idea of fovereign au-

thority. The legend on the coin of the Turkifh emperors,

which begin with thefe words " Soultan el Bercin," fove-

reign of the earth, evinces the contrary.

It had its rife under Mahmoud, fon of Sebectcghin, the

firft emperor of the dynaity of the Gaznevides, toward the

clofe of the fourth century of the era of the Hcgira : when

that prince going to Segeftan to reduce Kalaf, governor of that

province, who affe&ed the fovereignty ; Kalaf was no fooner

advertifed of his coming, than he went out to meet him, de-

livered the keys of his fortrefs, and owned him his fultan :

that is, his lord or commander. The title pleafed M-ihmoud

fo well, that he aflumed it ever afterwards; and from him

it parted to his defcendants, and to other Mahometan
princes.

Vattier will have the word Turkifh, and to fignify king

of kings ; adding, that it was fir'.t given the Turkifh

princes Angrolipex and Mafgud, about the year 1055 :

others will have it originally Perfian, alleging, in proof

of it, an ancient medal of Cofroe ; others derive it from

foldanus, qunjijblus dominus ; others from the Hebrew [S^JJJ,

fchalat, to rule, reign.

In the Roman ceremonial, we alfo find mention made of

a foldan, or marlhal, who is to attend the pope when he

marches in ftate. He is alfo, to apprehend malefa&ors.

Sultans, Epocha of the. See GelaUan Ei'OCHA.

SuLTAN Flower, Cyanus, in Botany, a fpecies of Centau-

rea ; which fee.

Sllt AS-Se/jerif. See ScHERIF.
SULTANA, the wife of a fultan.

Travellers, it is obferved, have improperly called fultanas

the wives of the grand fignior ; as this name is given in Tur-

key only to the princefles of the blood, daughters of a fultan,

or to the mother of him who occupies the throne. The
daughter* of the fultanas no longer bear any other name but

that of " Kanoum-fultana." The grand fignior, either

from pride or political motives, mult r. >t marry like his fub-

jefts : he thinks himfelf too much exalted above the rclt of

mankind to involve himfelf with a woman by the ties of

marriage, and place her, in fome meafure, in the fame rank

as himfelf. He ha-; an indeterminate number of female flaves

deltined to his pleafures, and to give him luccefTors. But
among this great number, feven of them onlv, after having

enjoyed more or lefs the favours of the fultan, are raifed to

a rank above the others ; they become his favourites ; they

participate mod commonly in his pleafures ; and fometimes

acquire no fmall degree of influence over public affairs.

They are diftinguifhed by the name of " Kadaun." The
Have who becomes the mother of a boy, or the favourite

fultana, is called " Hhafeki-fultana," i. e. private fultana.

(See Aseki. 1 She has a houfe and flaves ; fhe obtains a

diftinguifhed rank ; (lie is treated with the greateft. refpedt ;

(he enjoys a fort of liberty in the interior of the harem : and

in a word, fhe approaches the fultan as often as fhe wifhes,

and is reckoned the emperor's chief wife, if this term may
be ufed.

Vol. XXXIV.

She is likewife allowed a large revenue, and acknowledged

in the feraglio as queen, by every expreffion of duty and re-

fpeft. The other women (though they may have lllue) are

not called queens ; but they are called fultanas, becaufe

they have bad carnal commerce with the king ; but file only

is honoured with the title of queen, who is the mother of

the lirlt begotten fon, heir to the empire. If this fon fiiould

die, the mother returns among the " Kadauns," if fhe be

not fent to the old feraglio, called " Efki-ferai," conftruft-

ed by Mahomet II. (See Sek.agi.iu. ) Tf another of the

fultanas fhould have a fecond fon ; then her fon being to fuc-

cecd the deccafed heir, fhe is immediately made queen, and

the former (hall remain a fultana only, and be deprived of

her revenue and royalty : and thus the title of queen is trans-

ferred from one fultana to another, by virtue of the fon's

fucceffion.

The mother of the new lultan, or reigning emperor,

called " Validai or Valeda fultana," has her liberty, a palace,

and revenues. Greaves's Works, vol. ii. p. 638, &c.
For an account of the condition and treatment of thofe

flaves that are not felefted among the favourites, fee

Odalites.
SuLTANA alfo denotes a itrong Turkifh veffel of war.

SULTANABAD, in Geography, an old city of Perfia,

in Khoraflan. See TARSHISH.
Sultanabad, a circar of Bengal, bounded on the N.

by Rajemal and Awmore, on the E. by Raujefhy, on the

S. by Birboom, and on the W. by Birboom and Hendona ;

about 25 miles long, and 18 broad.

Sultanabad, a large town of Perfia, in the province of

Kerman, fituated at the foot of a pafs on the banks of a

fine river, and furrounded with gardens and cultivated lands.

In its vicinity grows a tree, which produces a fruit, re-

fembling in flavour the quince, but in appearance the coffee-

berry.

SULTANGUNGE, a town of Bengal ; 14 miles W.
of Boglipour.—Alfo, a town of Hindooftan, in Oude ;

40 miles W. of Lucknow.
SULTAN-HISAR, a town of Afiatic Turkey, in Na-

tolia, once a ftrong place, built on the fcite of the ancient

Tralles ; taken in 1403 by Timur Bee
; 52 miles S.E. of

Milets. N. lat. 37 51'. E. long, 28 4'.

SULTANI. See Bijore.
6ULTANIA, or Sultanea, an old city of Perfia, in

the province of Irak, faid to have been built in the 13th
century, on the ruins of the ancient Tigranocerta ; the refi-

dence of many of the Perfian kings, and one of the largeft.

cities of Afia. It was taken and pillaged by Timur Bee,
who neverthelefs fuffered the edifices confecrated to religion

to remain. It is fituated in a pleafant and fertile plain, where
the king ufually encamps during the fummer months, in

order to avoid the hot and unhealthy climate of Tekaum.
This city, which is 70 miles from Cafween, and 100 from
Meanna, was the capital of the defcendants of Holaku

;

but is now an entire mafs of ruins ; occupied by about 20
poor families, who live in wretched hovels, in the vicinity of
the tomb of fultaun Hodabunda, the founder. This is a
large and beautiful ftrufture, built of brick, and covered
with a cupola, ninety feet high, that would do honour to
the moil fcicntific architect in Europe. The latitude of
Sultanea was afcertained by feveral observations, whilft the
miffion wa3 encamped with the king in June 1810. The
mean of thefe obfervations was 36 32' N. The longitude
is faid to be 48" 26'. E.

iSultania, or Turhijh Sequin. See Sequin.
SULTANPOUR, in Geography, a town of Hindoo-

ftan, in the country of Lahore ; 61 miles S.E. of Lahore.

3 T N. lat,
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N. lat. 50 25'. £. long. 73 50'.—Alfo, a town of Ben-
gal ; 32 miles S. of Calcutta.—Alfo, a town of Hindoo-
ttan, in Guzerat ; 30 miles S. of Gogo.—Alfo, a town of

Hindooftan, in Oude ; 50 miles N. of Allahabad. N. lat.

26 18'. E. long. 82° 24'.

SULTE, or Sulzk, a town of Mecklenburg, contain-

ing fome falt-works and boiling-houfe3 ; 23 miles E. of

Roltock. N. lat. 54 8'. E. long. 12 40'.

SULTZ, a town- of France, in the department of the

Upper Rhine, with a medicinal fpring ; 12 miles S.S.W.
of Colmar.—Alfo, a river which rifes in the county of Cil-

ley, and runs into the river Save, 7 miles E. of Rein.

Sultz, or Su/z,. See Sulz.
SULTZ BACH, a town of France, in the department

of the Upper Rhine ; 6 miles S.W. of Colmar.—Alfo, a

town of the duchy of Wurzburg ; 9 miles S.E. of Lau-
ringen.

SULTZBURG, a town of the duchy of Baden, cele-

brated for its wine ; 20 miles N.N.E. of Bale.

SULTZDORF, a town of -the duchy of Wurzburg ;

4 miles S.E. of Koniglhofen in der Grabfeld.

SULTZHEIM, a town of the duchy of Wurzburg;
2 miles N.N.W. of Gerolzholm.
SULTZMATT, a town of France, in the department

of the Upper Rhine
; 9 miles S.W. of Colmar.

SULUKEN, a river of European Turkey, which runs

into the Reut, 6 miles S. of Ifakova.

SULZ, a town of Germany, in the margravate of An-
fpach, on a river of the fame name ; 12 miles W. of An-
fpach.—Alfo, a river of Bavaria, which runs into the Alt-
muhl, near Berngrien.—Alfo, a river of Anfpach, which
runs into the Wernitz at Waffertrudingen.—Alio, a river of

Hefle, which runs into the Fulda, two miles N. of Hirs-

feld.—Alfo, a town of Wirtemberg, near the Neckar,
with ample falt-works ; 12 miles N. of Rothweil. N. lat.

48°i8'. E. long. 8° 40'.

SULZ A, a town of Saxony, in the principality of Wei-
mar, on the river Ilm, near which are fome filver-mines be-

longing to the prince of Saxe-Coburg ; 14 miles N.E. of
Weimar. N. lat. 51° 6'. E. long. 1 1° 42'.

SULZANO, a town of Italy, in the department of the

Mela; 12 miles N.N.W. of Brefcia.

SULZBACH, an imperial village of Germany, in the

circle of the Lower Rhine, given in 1802, among the in-

demnities to the prince of Naffau Ufingen Alfo, a town
of Germany, in the lordfhip of Limburg ; 5 miles E.S.E.
of Gaildorf.—Alfo, a river of Wurtemburg, which runs
into the Kirfch, near Denkendorf Alfo, a town of Ba-
varia, and capital of a principality to which it gives name,
united with Neuburg. It contains churches for the Lu-
therans and Roman Catholics, and about 300 houfes. In
the neighbourhood is an iron-mine. The tax to the cham-
ber of Wetzlar was 48 rix-dallars 51 kreutzers ; 48 miles

N.N.E. of Ingolftadt. N. lat. 49 30'. E. long.' 1 1° 45'.—Alfo, a town of France, in the department of Mont
Tonnerre ; 3 miles N.W. of Lautereck.
SULZBURG, a town of Bavaria, lately belonging to

the abbey of Kempten ; 6 miles S. of Kempten. N. lat.

47° 5 1'- E. long. 7
°
47 '.

Sulzburg, Ober, a town and citadel of Bavaria, and ca-

pital of a lordfhip to which it gives name, united with Pyr-
baum ; 29 miles W.N.W. of Ratifbon. N. lat. 49 8'.

E. long. 1 1° 20'.

SULZER, John-George, in Biography, was born in

1720 at Winterther, in the canton of Zurich, and being the
youngeft of twenty-five children, and having loft both his

parents in the fame day in the year 1734, his patrimony was
ic

fcarcely fufficient for defraying the expence of his education.

In 1736, however, he was fent to the gymnafium of Zu-
rich, where he was principally indebted for inilrudtion to

John Gefner, and alfo to Bodmer and Breitinger, who
formed and directed his taite. At this time his attention

was divided between the fludy of the Hebrew language,

Wolf's philofophy, and the fyltem of Linnxus. In 1739
he was licenfed to preach by the fynod of Zurich. Hii
tii II publication wa? entitled " Moral Confiderations on the

Works of Nature ;" and his account of a tour which he
made in 1742 into the neighbouring part of the Alps wa»
printed. In 1 745 he vifited Berlin, and there gained the

friendfhip of Euler and Maupertuis ; but during his pre-

vious refidence at Magdeburg he edited a tranflation of
" .Scheuchzer's Itinera Alpina," and wrote his " Treatife on

the Education and Inftruftion of Youth." On the re-

commendation of Sack and Euler of Berlin, he was ap-

pointed profeflor of mathematics in the Joachimlthal col-

lege at Berlin. Having obtained leave from the king in

1750 to vilit Switzerland, he married a lady to whom he

had formed an attachment at Magdeburg. He then accom-
panied Klopitock to Zurich, and on his return to Berlin in

the fame year, he was made a member of the Royal Academy
of Sciences, to the philofophical clafs of which he contri-

buted various pfychological effays, which were afterwards

tranflated into German, and publifhed in a feparate volume.

In the year 1760 he had the misfortune to lofe his wife, after

which event he never entirely recovered his ftrength and

fpirits. In order to diffipate his grief, he was allowed, in

1762,10 revifit his native country, where he employed his

time in completing his " Theory of the Fine Arts." In

1763, on his return to Berlin, he obtained the king's con-

fent to refign his profeflorial chair, and refolved to retire

with his two daughters, not yet of age, to the vicinity of

Zurich, and there calmly to wait the approach of death.

But the king retained him at Berlin, and granted him a

penlion, with a profeffor's chair in the Knights' academy,

then newly eftablifhed. He alfo granted him a piece of

ground on the banks of the Spree, near the city, where he

might ereft a houfe, and amufe himfelf with gardening, of

which he was exceedingly fond. In this fpot he fpent the

happieft period of his life, from the year 1765 till his death.

His employment, befides that of writing, was the fuperin-

tendance and occafional infpeftion of fchools and gymnafia

in the king's dominions. In 1768 he publifhed, for the ufe

of fchools, " Exercifes to excite Attention and Reflection,"

and " Obfervations on the reciprocal Influence of Reafon on

Language, and of Language on Reafon." In the next

year he committed to the prefs his excellent " Dictionary of

the Fine Arts :" the fir ft part of this work appeared in

1 77 1. In the fame year Sulzer made an attempt in dramatic

writing, and prepared Mercier's " Deferter" for the Berlin

theatre : he alfo endeavoured to convert Shakfpeare's " Cym-
beline" into a regular piece for the fame purpofe ; but hie

talents did not appear fuited to this kind of compofition.

In 1771 he was invited by the duke of Courland to Mitau,

to eftablifh a new gymnafium, which propofal his bad health

obliged him to decline, though he drew up the plan of this

feminary, and made efforts for procuring able profeffors.

In 1773 the ftate of his health prevented the diicharge of

his profeffional duty in the military fchool. In order to

obtain relief in his malady, he undertook, by the advice of

Haller, a tour to Nice, an interelting journal of which has

been printed. In the courfe of this journey he received the

laft proof of the efteem of his fovereign, in the intelli-

gence that he was appointed director of the philofophical

clafs of the academy. The mild climate of Italy proved at

firft
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tavourablc ; but in the autumn of 1776 his complaints

increafed ; and in 1777, after his return, he had an inter,

with the king. On the day before his death he was

v. r\ cheerfuli and converted freely with his friends; and

when one of them laid that he hoped to fee him again, he

:. d, with much compolure ;
" \V . 1 hope I" too:

without this h >pe, life would be a milerable dream." He
expired, as if falling afleep, in the month of February 1779.

Gen. Biog.

SULZFELD, in Geography, a town of the duchy of

I
miles S.S.W. of Kit/.ingen. N. lat. 41/ 43'.

E. loi

SULZHEIM, a town of the duchy of Wurzburg; 7

miles S.E. of Schweinfurt.

SUM, Simma, in Mathematics, iignifies the quantity

that anfes from the addition of two or more magnitudes,

numbers, or quantities, together.

This is fometimes called the aggregate ; and, in algebra, it

is fometimes denoted by the letter Z, which Hands for zuma

oTj'uma ; and fometimes by the letter S.

\l of an Equation, is when the abfolute number being

brought over to the other fide, with a contrary iign, the

whole becomes equal to o : this Defcartes calls the fum of

the equation propoled.

SUMA, a name given by fome of the chemical writers

to tartar.

SUMACH, in Botany. Sec Rhus.

The ancients ufed fuinach, inilead of fait, for feafoning

their meat : whence the Latins call the tree rhus obfoniorum :

and from its ufe in dreffing of leather, it has been called

rhus coriaria.

Sum Mil, Myrtle-leaved. See Coriaria.

SUMADA," in Geography, a town of Switzerland, in

the Upper Engadine ; 8 miles S.W. of Zulz.

SUMAGA, a town of Italy, in the Friuli ; 3 miles

W. of Concordia.

SUMAGE, Sumagium, or Summagium, in our Old

Writers, toll for carriage on horfeback. " Pro uno equo

portante fummagium per dimidium ami. obolum." Chart,

de Forell. c. 14.

SUMAN, in Geography, a town of Hindooftan, in the

Dooab ; 10 miles N.N. E. of Etaya.

SUMANYSTOWN, a village of Pennfylvania, in

Montgomery county ; 37 miles N.W. by N. from Phila-

delp 1

SUMA RA, a mountain of Arabia, in Yemen ; 6 miles

S.W. of Jerim.

Si mara, in Mufic, a fort of flute with two pipes, one

of which, the fhorter, is ufed for playing airs, and the

longer, in a continued bafs ; jult like the long pipe in the

Bulgarian bagpipe. In Egypt they have a bagpipe,

called " Sumara el Kurbe ;" but this is not equal to the

Bulgarian bagpipe, which affords the fined mufic ever heard

by Niebuhr in Turkey.

SUMAS, in Geography, a town of New Mexico ; 390
miles S.S.E. of Santa Fe. N. lat. 30° 50'. W. long.

SUMAS1NTA, a town of Mexico, in the province of

Tabafco, on a river of the fame name ; 115 miles S. of

Campeachy.—Alfo, a river of Mexico, which rifes about

20 miles S. of Zacatula, in the province of Chiapa, and

runs into the bay of Campeachy, N. lat. 1 8° 20'. W. long.

9 - 4°'-

SUMATI, in Hindoo Mythology, is the name of a beau-

tiful damfel, efpoufed by Sagara ; the latter being, like Sa-

mudra, a pcrfonification of the fea. She is fabled to be the

Slier of Superna, the animal half eagle half man, on which
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the god Vifhnu rides. A moll extravagant legend, in which,

perhaps, is buried fome hiflorical or phyfical fail, is related

of this damfel in the Ramayana, ami in other Hindoo vene-

rated books. Being childlefe, (lie and her huiband engaged,

ufual, in 'a courfe of facred aulterities, and was re-

warded by a choice given her by the gods, of having one

fon or fixty thoufand fons. She preferred the latter, and
brought forth a gourd (cucurbita lagenaria), whence ifiutd

that number of male children, who were carefully brought up
by their nurfes in jars of butter. This will fuffice as to the

monilrous legends of Hindoo romance. Something farther

of this ilory, on which hinges a great deal of incident, pro-

bably hiltorical, highly embellifhed by poetical exuberance,

is noticed under our article SuPERNA.
SUMATRA, in Geography, an ifiand in the Eall Indian

fea, the moll wefterly of thole denominated Sunda iflanda,

and conllituting, on that fide, the boundary of the Eallern

Archipelago. Its general direction is nearly N.W. and S.E.
It is divided by the equator in almoil equal parts, one ex-

tremity being in 5* 33' N. and the other in 5 56' S. lat.

Fort Marlborough, on the point of land called " Ooj
Carrang," in S. lat. 3" 46', the only place whofe latitude has

been determined by adlual obfervation, is found to lie 102
'

E. of Greenwich ; but the fituation of Acheen Head is alfo

pretty accurately fixed by computation at 95 34' ; and the

longitudes in the llraits of Sunda are well afcertained by the

(hort runs from Batavia, which city has the advantage of

an obfervatory. Sumatra lies expofed on the S.W. fide to

the Great Indian ocean ; the N. point ltretches into the bay
of Bengal ; to the N.E. it is divided from the Malays pe-

ninfula by the llraits of Malacca ; to the E. by the itraits

of Banca, from the ifiand of that name j to the S.E. by
the commencement of the Chinefe feas ; and on the S. it is

bounded by the llraits of Sunda, which feparatc it from the

iiland of Java.

Some traditions report that Sumatra was anciently a part

of the continent of Afia. John De Barros fpeaks of it as

the Aurea Cherfonefus of the ancients, conceiving it to be

a continuation of the continent ; and another writer de-

fcribes the itraits of Malacca as a large river. This large

ifiand feems to have been utterly unknown to the Greek or

Roman geographers, whofe difcoveries, or rather conjec-

tures, extended no farther than Ceylon, which was pro-

bably their " Taprobane." The idea that Sumatra was
the country of Solomon's Ophir, is too vague to merit dif-

cuffion. (SeeOrHm.) The Arab travellers, who, about
the year n 73, penetrated into India and China, mention an
ifiand, which they call " Ramni," with which the fituation

and productions of Sumatra tolerably coincide. Marco
Paolo, whofe writings publilhed in 1269, though condemned
as fabulous, bear many fignatures of authenticity, defcribes

an ifiand called " Java Minor," which was probably Su-
matra. The name of Sumatra, the orthography of which
is various, is of unafcertaiued etymology. The appellation

Samander, given to this ifiand, has fome refemblance to Su-
matra ; but the Nubian geographer, Edreffi, defcribes it as

lying near to the river Ganges. M. d'Anville is confident,

that the " Jabadii mfula" of Ptolemy is Sumatra, though
ufually fuppofed to reprefent Java. The commentators of

Arrian affcrt that this is the ifiand meant by the " Infula

Simundi," or " Palaefimundi," of that writer, in his " Peri.

plus Maris Erythrsei." A friar named Odoricus, who
in 1 33 1 vifited fome of the Indian iflands, fpeaks of Java

and " Symolta," which perhaps may fuggeft the true ety-

mology of Sumatra. Reland thinks, that Sumatra owes its

name to " Samadra," fuppofed by him to fignify, in the

language of the country, " magna formica," from the large

3 T 2 ant>
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ants which abound in that country ; but as there is no re-

markable hill that bears the appellation which he mentions,

this etymology is not probably correct. The name, whatever

be its origin, teems to have been acquired by the Portugueze

on the coall of Malabar, where they made their fird ella-

blifhments, and obtained a knowledge of the more eaftern

countries.

Sumatra, according to Mr. Marfden's ftatement, is one

of the largefl iflands in the world ; refembling Great Britain

more perhaps in fize than in fhape, though, like Great Bri-

tain, it is broadeft at the fouthern extremity, and narrows

gradually towards the north. A chain of mountains runs

through its whole extent, in fome parts double, and in

others treble ; but fituated, in general, more to the weftern

than the oppofite coalt, and being on the former feldom fo

much as 20 miles from the fea. The height of thefe moun-
tains, though very great, is not fufflcient to allow their

being covered with fnow, during any part of the year,

which is the cafe with thole of South America, between the

tropics. (See Ophir.) Between the ridges of thefe

mountains are cxtenfive plains, elevated, however, confider-

ably above the furface of the maritime coafts, where the air

is cool, and affording the moll eligible fituation for inha-

bitants, who are here the moil numerous, and fpots the

moil cleared of woods, which in other parts of the ifland

cover the hills and plains with a perpetual (hade. Here are

alfo many large and beautiful lakes, that extend at intervals

through the whole country, forming a communication be-

tween the different parts, and fupplying moll of the large

rivers, thole efpecially that difcharge themfelves to the ealt-

ward. Waterfalls and cafcades arc alfo not uncommon.
The country is every where well watered, and abounds

with fprings ; and on the wellern coafl the rivers are in-

numerable, but too fmall and rapid for the purpofes of navi-

gation. The heat of the air is lefs intenfe than might be

expe&ed, in a country occupying the middle of the torrid

zone ; the thermometer, at the mod fultry hour, or about

two in the afternoon, generally fluctuating between 82 and

85 degrees. At fun-rife it is ufually as low as 70 ; but the

fenfation of cold is much more perceivable than fuch a tem-

perature would feem to indicate. Inland, as the country

afcends, the degree of heat decreafes rapidly, requires the

warmth of fires, and checks the vegetation of the cocoa-nut

tree. The temperature of this ifland is not unreafonably

afcribed to its narrow form. Froit, fnow, and hail, are

totally unknown to the inhabitants. The atmofphere, how-
ever, is in common more cloudy than that nf Europe ; and
between the hills, a fog, called " caboot" by the natives,

is denfe to a furprifing degree : it rifes in the morning, and
is feldom difperled till about three hours after fun-rife.

The water-fpout is a phenomenon that frequently occurs

;

and thunder and lightning are very common ; and during the

north-weft monfoon, the explofions are extremely violent.

On the weft coall of Sumatra, the fouth-eaft monfoon, or

dry feafon, begins about May, and flackens in September
;

the north-well monfoon begins about November, and the

profufe rains ceafe about March. The monfoons, for the

moil part, commence and fubfide gradually there ; the

months of April and May, October and November, gene-

rally affording weather and winds variable and uncertain.

The foil of Sumatra may bf reprefented generally as a ftiff,

reddifh clay, covered with a Itratum or layer of black

mould, of no confiderable depth. Its population being

thin, it happens that at lead three parts in four of the ifland,

and towards the fouth a much greater proportion, remains

an impervious forefl. Along the weftern coaft fwamps
abound, and have a confiderable extent, and furround fpots

12

of land, which become fo many iflands and peninfulas, of
Various elevation. This unevenneis of furface has been
afcribed to various caufes ; but Mr. Marfden inclines to
trace its origin to the fpringsof water with which thefe parts

of the ifland abound, and which are themfilves owing to
the loftinefs of the ranges of mountains that occupy the in-

terior country, and interrupt and colled the floating vapours.

The earth is rich is mineral and foflile productions. It af-

fords, even in its prefent exhaufled ftate, a confiderable

quantity of gold, copper-mines of very rich ore, iron-ore,

tin, fulphur, faltpetre, coal, and rock-cry Hal. Mineral
and hot fprings have been difcovered in many diltricts ; and
alfo earth-oil, foft rock, called " nappal," and pofleffing

the qualities of the fleatite. The mountain done is a fpecies

of granite. Many curious fofiils are difcovered in cliffs, oc-

cafioned by the encroachments of the fea, fuch as petrified

wood, and fea-fhells of various forts. Here are alfo various

kinds of coloured earth ;.

In this, as well as all the other iflands of the eaftern

Archipelago, there is a number of volcanic mountains, and
earthquakes frequently occur. The convulfions which at-

tend them, and the gradual recefs of the fea, produce new
land ; while its encroachments on other parts occafion beds
of fand, and the overflow of the dry earth. The chain of
iflands that lie parallel with the weft coall of Sumatra may
probably have been a part of the main, and feparated from
it, either by fome violent effort of nature, or the gradual
attrition of the fea. The coaft, however, where the fliore

is flat and (helving, is defended from the attacks of the fea

by a reef or ledge of coral rock, againd which the furf

(a term erroneoufly faid by Mr. Marlden not to occur in

our dictionaries) exerts its violence, without any great

effect. (See Surf.) The fpring-tldes on the weit coaft

of Sumatra are eftimated to rife in general no more than
four feet : it is always high water there when the moon is

in the horizon, and confequently at fix o'clock nearly, or
the days of conjunction and oppofition throughout the year,

in parts not far remote from the equator. This, according

to the Newtonian theory, is about three hours later than

the uninterrupted courfe of nature ; and is owing to the im-
pediment which the waters meet with in revolving from the

eaftward.

The inhabitants of Sumatra may generally be dillributed

into two clafles : one comprehending the Mahomedan in-

habitants of the fea-coaft, and the other the Pagans of the

inland country ; and if we defcend to the principal fub-

divifions, we may diftinguifh the empire of Menangcabotv,

not Menangenbtjiv (which fee), and the Malays ; the Slche-

nefe ; the Battas ; the Rejangs; and the Lampoons. The
Rejangs, though inconfiderable in the political fcale of the

ifland, are placed by Mr. Marfden in a kind of central fitua-

tion, not geographically, but with regard to the encroach-

ments of foreign manners and opinions, introduced by the

Malays from the north, and the Javans from the fouth.

Their form of government and laws extend, with little vari-

ation, over a confiderable part of the ifland, and more
efpecially over that portion principally connected with the

Engliih. Thefe people, formerly of more extenfive dif-

fufion, have a proper language, and a perfect written cha-

racter, that is generally uied in remote diflncts. The
country of the Rejangs is divided, to the north-welt, from
the kingdom of Anac Soongey, of which Moco M co is the

capital, by the fmall river Oori, near that of Cattown ;

which lad, with the diftrict of Laboon on its banks, bounds
it on the north or inland fide. The country of Moofee,
where Palembang river rifes, forms its limits to the eall.

Beneoolen river confines it on the fuuth-eaft ; though the

inhabitants
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inhabitants of the diftricl called I.emba, extending Fn m
thence to Silebar, are entirely the fame people in manners

and I
I princi al rivei , befides thofe already

mei'i ! j . Pally, and Soongeylamo ; in all

iave f..clone-., the r( Gdenl or chii t bi

The perfons of the inhabitants ot the

i onfiderably in diftrifts remote from

om- another, n :\ be comprehended in general under the

following defenption ; except the Achenefe, whole com-

mixture with the Moors ol the well of India has dillin-

guilhed them from the other Sumatrans. They are rather

below the middle ilatmc ; t) eir bulk correlponds ; their

limbs are for the moll part flight, but well-fhapcd, and

particularly fmall at the wrifts and ankles. Upon the

whole, favs Mr. Marlden, they are gracefully formed

;

and among the natives there is Icarcely one deformed perfon

to be feen. The women, however, have the prepolterous

cullom of flattening the nofes and coinprcffing the heads of

children newly born, which, as the (kull is cartilaginous,

increafes their natural tendency to that fhape. A fimilar

practice prevails at Uhetea. They likewife pull out the

ears of infants, in order to make them Hand erect from the

head. Their eves are uniformly d >.rk and clear ; their hair

is (Irong and of a fhining black colour, improved in this rc-

fpecl bv the conftan! and early ufe of cocoa-nut oil. The
men wear their hair fliort, but that of the women is long,

reaching in fome inftanccs to the ground. The men are

beardlcfs, but the Malay prieftt difplay a little tufi, which

is fufficient to fliew that nature has not withheld from them

this token of manhood. It is the fame with refpeft to

other parts of the body, in both fexes ; and this mode of

attention to their perfon- is efteemed a point of delicacy,

and the contrary an unpardonabl The boys, as

they approach puberty, rub their chins, upper lips, and

thofe parts of the body that are fubject to fuperfluous hair,

with chunam (quick-lime), efpecially of (hells, which de-

ftrov • of the incipient beard. The few pilse that

afterwards remain are plucked out with tweezers, which

they conftantly carry with them for this purpofe. Their

complexion is yellow, and that of the fuperior clafs, and

efpecially of women of rank, approaching to a great degree

of fa'rnefs. Moll of the females ar? difgullingly ugly,

but fome of them exhibit an appearance that is ftrikingiy

beautiful. Perfons i f Uiperior rank encourage the growth

of their hand-nails, particularly thofe of the fore and little

rs, to an extraordinary length ; occafionally tinging

red, with the exprefled juice of a fhrub, called " eei.i,"

as they do alfo the nails of their feet, which are always un-

covered. The natives of the hills, through the whole

rfiV d, are fubjeCt to thofe monitrous wens from the throat,

of which ult^iices occur in Europe. - Goitre. ) The
inhabitants ot the cour't v are fuperir to the Malays of the

coa!t in refpect of fize and ftrength, and fairnefs of com-

plexion. The inhabitants of Paflummah are alio defcribed

as being more robull in their features than the planters of

the low country.

The original clothing of the Sumatrans is the fame with

that found among the inhabitants t the South fea iflands,

and generally called Otahettean cloth. The drels of the

men confihS of a dole waittco: I, without fleeves, having a

neck like a Ihirt, buttoned clofe up t< the too with buttons,

often of gold filagree. '1 is peculiar to the Malays.

Over thi .ney wear the " bad, li .efembles a morn-

ing gown, open at the neck, but fattened clofe at the

wntts and half way up the arm, with .mie buttons to each

fleeve ; ufually made of blue or white cotton-cloth; for

the better fort of chintz, a:.d tor great men ct flowered

lilk'-. The " cayen-farrong" is not unlike a Scots high-

lander's plaid, being a piece of parti coloured cloth, fix or
eight , and three or four wide, fewed together at

the ( d , forming, a fome have defcribed it, a wide fack
without a bottom. This is (ometimes gathered up, and
flung over the fh< ulder like a la(h, or folded and tucked

i the waill and hips; and in full drefs, bound on by
the belt ot the creefe (dagger), which is of crimton filk,

and wraps feveral times round the body, with a loop at the

end, in which hangs the (heath of the creefe. They wear
fhort drawers, reaching half way down the thigh, generally

of red or yellow taffeta. They have no covering to their

legs or feet. Round their heads they fallen a kind of tur-

ban, which is a fine coloured handkerchief; the country
people ufually twilling a piece of white or blue cloth for

this purpofe. The crown of the head remains uncovered,

except on journies, when they wear a " toodong," or um-
brella hat, completely fcreening them from the weather.

The women have a kind of bodice, or rather fhort wailt-

coat, that defends the breads, and reaches to the hips.

The cayen-farrong comes up as high as the arm-pits, and
extends to the feet, being folded and tucked over at the

bread ; except when the " tallee-pending," or zone, is

worn about the wailt. This is ufually of embroidered cloth,

fometimes fallened with a plate of gold or filver, about two
inches broad, and m front with a clafp of filagree work,
with fome kind of precious (lone, or refemblance of it, in

the centre. The badjoo is like that of the men ; and a
" falendang," or piece of fine, blue, thin cotton-cloth, five

feet long, and wrought or fringed at each end, is thrown
acrofs the back of the neck, and hangs down before, ferving

for a veil to women of rank, when they walk abroad.

They have different modes of drefling the hair : they wear
no covering, except ornaments of flowers, which are fanci-

fully arranged. Among the country people, particularly

in the fouthern mountains, the virgins (orang-gaddees,"

or goddefies, as it is ufually pronounced) arc diftinguifhed

by a fillet, which goes acrofs the front of the hair, and
fallens behind. This is commonly a thin plate of filver,

about half an inch broad : thofe of the firft rank have it of

gold, and thofe of the inferior clafs ufe the leaf of the

neepah tree. Beiides this peculiar ornament, their Hate of
pucelage is denoted by their having rings or bracelets of
iilver or gold on their wrifts. Strings of coins are univer-

lally worn by children, and the females, before they are of

an age to be clothed ; and they have a kind of modefty-

piece, which is a piate of filver in the fhape of a heart, hung
before by a chain of the fame metal, palling round the waift.

Both fexes have the extraordinary cultom of filing and
otherwife disfiguring their teeth, which are naturally very

white and beautiful. At the age of about eight or nine

they bore the ears of the female children, a ceremony
which mult precede their marriage. Their ear-rings are

moftly of gold filagree, faltening, not with a clafp, but in

the manner i f Ituds.

The hi ufes of the Sumatrans are not only permanent, but
convenient, and are built in the vicinity of each other ; that

they may enjoy the pleafure and benefit of fociety. Their
villages, or " doofoons," are always fituated on the banks of

a river or lake, for the convenience of bathing, and of tranf-

porliinr goods: and an eminence, difficult of accefs, is

generally chofen for ftcurity. The row of houles com-
monly form a quadrangle, with paffages or lanes between
the buildings, occupied, in the more considerable villages,

by the lower clafs of inhabitants, and where their paddee-

houfes or granaries are erected. In the middle of the fquare

(lands the " balii," or town-hail, which is a room about

5°
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co to ioo feet long, and 20 or 30 wide, without divifion,

and open at the fides, except when on particular occafions

it is hung with mats or chintz. In their buildings, they

never ufe ftone, brick, or clay ; but the frames of their

houfea are of wood, the under-plate reding on pillars of about

fix or eight feet in height, which have a fort of capital, but

no bafe, and are wider at top than at bottom. For their

floorings, they lay whole bamboos, four or five inches in

diameter, clofe to each other, and faften them at the ends to

the timbers. Acrofs thefe are laid laths of fplit bamboos,

about an inch wide, and of the length of the room, which

are tied down with filaments of the rattan, and over thefe

are ufually fpread mats of different kinds. The fides of the

houfes are generally clofed with bamboo half-fplit, or with

the bark of fome kinds of trees. The mod general covering

of their houfes is the leaf of a fpecies of palm called

neepah. The mode of afcent to the houfes is by a piece of

timber, or ftout bamboo cut in notches, their buildings

being raifed to different elevations, in order to fecure them-

felves from the attacks of wild beads. In the buildings of

the doofoons, where the mod refpefrtable families reGde, the

wood-work in front is carved, in the ilyle of bas-relief, into a

variety of uncouth ornaments and grotefque figures, not

much unlike the Egyptian heiroglyphics, but certainly

without any myitic or hittorical allufion. The furniture

of their houfes is as fimple as the buildings : their bed is a

mat, ufually of fine texture, and manufactured for the pur-

pofe, with a number of pillows worked at the ends, and

adorned with a fhining fubdance that refembles foil : over

the head hangs a fort of canopy or valance. Inftead of

tables, they have fomewhat that refembles large wooden
falvers, round each of which three or four perfons difpofe

themfelves ; and on thefe are laid brafs waiters, which hold

the cups that contain their curry, and plantain leaves, or

matted veffels, filled with rice. Their mode of fitting is

either on the haunches, or on the left fide, fupported by the

left hand, with the legs tucked in on the right fide ; leaving

that hand at liberty, which they always, from motives of

delicacy, fcrupuloufly eat with ; the left being referved for

lefs cleanly offices. They employ neither knives, fpoons,

nor any fubftitutes for them : they take up the rice and

other victuals between their thumb and fingers, and dex-

teroufly throw it into the mouth by the aftion of the

thumb, dipping frequently their hands in water as they eat.

In cooking they employ an iron veffel, with a wide rim and

narrow bottom : they have fome coarfe china, and a fpecies

of earthen pipkins, ufed in their cooking, moftly imported

from Bantam ; and in fmaller number in the ifland, particu-

larly in Lampoon, where they give them a fort of glazing :

but the original Sumatran veffel for boiling rice, is the bam-
boo, which the fire almoit wholly deftroys before the rice is

dreffed. They have occafion for fire, chiefly in cooking
their victuals ; but their houfes have no chimnies, and their

fire-places are merely temporary condruftions of a few loofe

bricks or ftones : their fuel is wood : flint and fteel for

Itriking fire are common, but they are chiefly ufed in tra-

velling, when they take up their habitations in the woods or

deferted houfes. They frequently kindle fire by the frittion

of two ilicks ; felefting a piece of dry, porous wood, and
cutting fmooth a fpot of it, and they then apply a fmaller

piece of a harder fubftance, with a blunt point, in a per-

pendicular pofition, the other lying horizontally, and turn

it quickly round, between the two hands, as chocolate is

milled, preffing it downwards at the fame time. By this

motion a hole is foon formed, and before it has penetrated

far, the larger piece takes fire. The food of the Sumatrans
is chiefly vegetable ; but in their entertainments, they admit

the flefh of the buffalo, goat, and fowls. Their diihei are

almoft all prepared in that mode of dreffing called "curry;"
but whatever be the quantity or variety of their meat, tin-

principal article of their food is rice. Their meat is drefl'ed

immediately after the animal is killed, except when they pre-

ferve it in the mode called " dinding :" this is done by
cutting the flefh of the buffalo into fmall thin (leaks, and
expofing them to the heat of the fun, generally on the

thatch of their houfes, till the meat becomes (0 dry and
hard, as to refill putrefaction, without the ufe of fait. Fifh

is alio prefervedin the fame manner.

The mod important article of cultivation in Sumatra is

rice, which ferves both for the food of the inhabitants and
for commerce. The next important objeft of culture is the

cocoa-nut tree, which is applied to a variety of purpofes. To
thefe we may add the " penang," or betel-nut tree, of which
the natives make large plantations. The ifland alfo is

richly ilored with vegetables of other kinds for domedic
ufe. Their fruits and flowers, as well as medicinal fhrubs

and herbs, are too numerous to be recounted in this place.

Their beads, birds, reptiles, and infefts, are too various for

recital. Of thofe productions of Sumatra, which are re-

garded as articles of commerce, the moll important and

abundant is pepper, of which the natives diflinguifh three

fpecies, which are called in different places by different

names. Among other commodities of the ifland, a con-

fpicuous place belongs to the camphire, to which we might

add the benjamin or benzoin, the caffia, rattans, and canes,

cotton, coffee, turpentine, and gums. As varieties of wood,

we may enumerate the ebony, pine, fandal, aloes, teak,

manchineel, iron-wood, and the banyan-tree. Befides thofe

articles of trade afforded by the vegetable kingdom, Sumatra
produces many others, and among the chief of thefe is gold ;

it affords alfo tin, copper, and iron, fulphur, arfenic, and

faltpetre, bees-wax, ivory, and birds'-neds. The general

articles of import trade are the following : from the coad
of Coromandel, fait ; long cloth, blue and white; chintz, and

a variety of other cotton goods ; from Bengal, opium
and taffetas ; from China, coarfe porcelain, tobacco, iron-

pans, and a number of fmall mifcellaneous commodities

;

from the Eadern iflands,Bugguefs clouting, a coarfe, (triped,

cotton manufacture, much worn ; guns, called rantakkers,

creefes, and other weapons ; filken creefe-belts, toodongs

or hats, fait of a large grain, and fometimes rice, efpecially

from the illand of Bally ; from Europe, filver, iron, lead,

cutlery, and other hardware, brafs-wire, and fcarlet cloth.

Among the manufactures of Sumatra, we may mention the

filagree (which fee), the forging, &c. of iron, the carpenter's

work, carving in wood and ivory, cane and bafket work, and

the manufacture of mats, of filk and cotton cloths, and

different kinds of earthenware, of gunpowder, of fugar,

and of fait. The fkill of the Sumatrans in the fciences is

very limited. They are fond of mufic ; but mod of their

inflruments are borrowed from the Chinefe. The Malay
language is univerfally fpoken along the coad of Sumatra,

prevails in the inland country of Menangcabow and its im-

mediate dependencies, and is underdood almod in every

part of the ifland. This language has been much and

juflly celebrated for the fmoothnefs and fweetnefs of its

found, infomuch that it has been called the Italian of the

Ead : this is owing to the prevalence of liquids and vowels

in the words, and the infrequency of any harfh combination

of mute confonants : and thefe qualities render it peculiarly

adapted to poetry, to which the Malays are paffionately ad-

dicted. The character ufed by the Malays in writing is the

Arabic ; their books are, for the mod part, either tranf-

cripts from the Koran, or legendary tales, of little merit as

compofitions.
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competitions. Befides the Malay, many other languages

are fpoken in Sumatra, the principal of which are the

Rejang and the Batta. Their writings are executed with

ink, on the inner bark of a tree, cut into narrow flrips of

iderable length, or folded together in fquares, each

fquare or fold anfwering for a page. On common occa-

they write on the outer coat of a joint of bamboo, with

the point of their creefe or other weapon, which fervea the

purpofe of a (lylus. None of thefe language" are lo

agreeable as the Malay. The Malay and native Sumatran

differ more in the features of their mind than in tii

their pcrfon. The Malay, it is obferved, may be com-

pared to the buffalo and tiger. In his domellic itate, he is

indolent, ftubborn, and voluptuous as the former, and in Ins

adventurous life, he is infidious, blood-thirlly, and rapacious

as the latter. The original Sumatran is mild, peaceable,

and forbearing : but when his rcfentment is railed,
I

implacable. He is temperate and fober, being equally ab-

itemious in meat and drink. Hofpitality is carried to the

extreme among the Sumatran- : their manners are limple,

generally devoid of the Malay cunning and chicane, and yet

quick of apprehenfion, and endowed with a considerable

(hare of penetration and fagacity. In refpecl to women,
without being infenfible, they are remarkably continent

;

they are modeit, guarded in their expreffions, courteous in

their behaviour, grave in their deportment, being feldom

excited to laughter, and to a great degree patient. On the

other hand, they are litigious, indolent, addicted to gaming,

diflioneft in their dealings with Grangers, fufpicious, rcgard-

lefs of truth, mean in their tranfaetions, (civile, cleanly in

their perfons but dirty in their apparel, which they never

warn : improvident of the future, as their wants are few,

and eafily fupplied. Of their government, laws, cuftoms,

and manners, we can only give a halty and imperfeft (ketch.

The inhabitants of the Rejang country live in villages or

doofoens, under the government of a magi Urate, called

"dupatty." His dependants feldom exceed too. Acer-
tain number of the dupatties belonging to each river, are

chofen to meet in a legiflative or judicial capacity, at the

oualloe or river's mouth : and over the whole prefides the

''pangeran," or prince of the country. All the govern-
• throughout the ifland are a mixture of the patriar-

chal and feudal. The foundation of right to govern

among thefe people feems to be the general confent ; and

if a chief exacts an undue authority, they conceive them-

felves at liberty to relinquim their allegiance. The powers

of the pangeran, though he claims defpotic fway, arc very

limited, and he is feldom able to punifh a turbulent fubject,

otherwife than by private ailaflinalion. He levies no tax,

nor has any revenue. Appeals in all cafes lie to him,

and none of the inferior courts arc competent to pronounce

fentence of death. All punifhments and caufes arc by the

law of the country commutable for fines, and appeal-, being

expenfive, feldom occur. Although the rank of du-

patty is not ilri&ly hereditary, the fon generally fuc-

the father at his deceafe.

ilejangs are diltinguiflied into tribes, the defendants

of a different ancellor. Of thefe tribes there are four prin-

cipal ones, which are faid to derive their origin (rom four

brothers, who have been united from time imrr.crmrial in a

league, offenfive and defenfive : there are fevera! inferior

tribes. The fyltcm of government among the pe

the fea-coalt, who, toward* the fouthern extreme of the

ifland, are planters of pepper, is much influenced b\

Europeans, who are lords paramount. Paffummah, which
nearly borders upon Rejang to the S.W., is an extenfive and

comparatively populous country, bounded on the N.W. by

t fiat of Lamattang, and on the S.E. by that of Lampoon,
and diltinguiflied into the broad Paffummah, which lies

inland, and extends within a day's journey of Palcmbang
river ; and l'allummah on the W. fide of the range of hills,

whither the inhabitants are faid to have moltly removed, in

order to avoid the government of the Dutch. Pafl'ummah
verued by four independent pangerans, who acknow-

ledge a kind of fovercignty in the fultan of Palembang ; and
in almoll every doofoon there is an inferior pangeran.
Among the Rejangs, there is not any perfon or clafs of

perfons regularly inverted with a legiflative power. In all

their difputCS they are governed by traditionary cultoms,

the authority of which i: founded on ufage and general

confent. All caufes, both civil and criminal, are determined
by the feveral chiefs of the diltridt, aflemblcd together, at

ftated times, for the purpofe of dillnbuting jullice. They
fettle litigations with refpeft to property by a kind of ar-

bitration. The Rejang laws have not long ago (in 1 779)
been collected into a code, and committed to writing. The
modes of marriage, according to the original inltitutions of
the Sumatrans, are by joojour, ambel-ana, and femundo :

the firlt is a certain (urn of money, given by one man to
another, as a cor.fideration for the perfon of his daughter,

lituation differs little from that of a flave to the man
(he marries, and his family. Clutlity is a prevalent virtue

in Sumatra. In the country, proftitution for hire is un-

known, and is confined to the Malay bazars at the fea-ports.

Adultery is punifhable by fine, but the crime is rare. Tu

the fecond mode of marriage, by ambel-ana, the father of a
virgin makes choice of fome young man for her hufband,

generally from an inferior family, and he is taken into the

houfe of his father-in-law, who kills a buffalo on the occa-
fion, and receives 20 dollars from the fon's relations. In
this cafe, the bridegroom becomes wholly, as it were, the

property of the family with which he connects himfelf; all

In intereits are veiled in that family and dependent upon
it, and he has in himfelf no property. The third mode of
marriage, called femundo, has been adopted from the

Malays. It is a regular treaty between the parties, on the
footing of equality. The nature of marriage eonfills limply
in joining the hands of the parties, and pronouncing them
man and wife, without much ceremony, except the enter-

tainment given on the occalion ; and a little apparent court-
(hip precedes marriage. The culloms of the Sumatrans
permit their having as many wives by joojoor as they can
afford to purchafe and maintain ; but they have feldom
more than one. A man married by femundo cannot take a

fecond wife, without repudiating the iirft.

Among the amufements of the Sumatrans, gaming is

very prevalent : accordingly they gamble with dice. They
addift themfclves to cock-fighting, and to quail-fighting.

Fencing is a common diverfion, fo is the diversion of tolling

a ball. Smoking of opium is a common pradtice, and the
ufe ot it is general and pernicious. (See Amook.) Betel
and tobacco are alfo much ufed. The Sumatran females
bear children at an early age, viz. before 15, and they are

generally pad it at 30, and grey-headed and (hrivelled at

40. The country people being totally ignorant of chrono-
logy, can feldom give an account of their age. The children

among the Rejangs have generally a name given them by
their parents, foon after their birth ; and another name or
title is beltowid a' a fubfequent, but not determinate period.

The father is (ometimes named from his firft child : the
women never change the name given them at their birth.

A Sumatran fcrupuloufly abftains from pronouncing his

own name. The boys are circumcifed, where Mahometanifm
prevails, between the fixth and tenth year. At their

funcraU..
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funerals, the corpfe is carried to the place of interment nn a

broad plank, which is kept for the public fervice of the

doofoon, and lads for many generations ; it is conttantly

rubbed with lime, cither to preferve it from decay, or to

keep it pure. No coffin is ufed, the body being fimply

wrapped in white cloth : round the grave are fixed white

flags or Itreamers ; a fhrub, bearing a white flower, and

fometimes wild marjoram. The women who attend the

funeral make a hideous howl, like the Irifh. Burying-

places are held in extraordinary reverence.

The Rejangs are laid to be totally without religion, nor

can they be denominated Pagans, if that appellation con-

veys the idea of miftaken worfhip. They worfhip neither

God, devil, nor idol. Neverthelefs, they have feme con-

fufed notion of fuperior beings, who may render themfelves

vifible or invifible at pleafure ; but they have no name for

the Deity. The fuperftition that has the greateft influence

on the minds of the Sumatrans, and which approaches

nearelt to a fpecies of religion, is that which leads them to

venerate, almoft to adoration, the tombs and manes of their

deceafed ancedors. The Sumatrans have an imperfect

notion of a metempfychofis ; and in fome parts, chiefly

fouthward, they fuperftitioufly believe that certain trees,

particularly thofe like the banyan, of venerable appearance,

are the refidence, or material frame of fpirits of the woods, a

notion refembling that of the dryades and hamadryades

among the ancients. The inland people are faid to pay a

kind of adoration to the fea, and to make it an offering of

cakes and fweetmeats on their firft beholding it, deprecating

its power of doing them mifchief.

The account which we have already given of the manners

and cuftoms of the Rejangs may ferve in general for the inha-

bitants of other diftri&s of Sumatra : but where any very

remarkable diffimilitude occurs, it will be found noticed in the

fequel of this article, or in others to which we refer. For an

account of the Lampoon country, fee Lampoon ; of the

Malay government and Menangcabow ; fee Malacca and

Menangcabow. The country of " Batta" may be con-

fidered in general as bounded to the N. by that of Acheen,

and to the S. by PafTamman and the independent diftrift of

Rou or Aru ; or more precifely, as extending from the great

river of Sinkell to that of Tabooyong, on the fea-coaft, and

inland, as far S. as Ayer Bongey, at the back of which the

Rou people commence. The ceuntry is populous, and the

majority of the people refide at a diftance from the fea, in the

central parts of the land, on extenfive plains between two
ridges of hills, on the borders of a great lake ; where the

foil is fertile and much cultivated. This country is divided

into a number of diftri&s, of which the principal are as fol-

low : viz. Ancola, Padambola, Mandeeling, Toba, Selen-

dong, and Sinkell. The inhabitants are fubdivided into

tribes, of which Ancola has five, Mandeeling three, and

Toba five ; the others are not afcertained. The Englifh

fettlements in this part of the ifland are at Natal and Tappa-
nooly. See Natal and Tappanooly.
The productions of the country are, camphire, gum ben-

jamin, caflia, cotton, and indigo. The domeitic animals are

horfes, cows, buffaloes, goats, hogs, and dogs of the cur

kind ; with the wilcTones that are common to all parts of

Sumatra.

The Battas are in their perfons below the ftature of the

Malays, and their complexions are fairer. Their drefs is

commonly of a fpecies of cotton-cloth, which they them-

felves manufacture ; this they adorn with firings of beads :

and the covering of the head is ufually the bark of a tree.

The young women wear rings of tin in their ears, often to

the number of fifty in each. The food of the lower people

it maize and fweet potatoes : the rajahs and perfont of fu-

perior rank indulge themfelvea with rice ; and on public
occafions they kill cattle for food. Their horfes they efteem
the mod luxurious fond. Their houfes are condrutted with
frames of wood, and boarded ; and their roofs are covered
with a fpecies of vegetable, that refembles coarfe horfe-hair.

Their towns feldom confill of more than twenty houfe:
;

and in each of thefe is a kind of town-hall, for the tranfaftion

of public bufinef=, feftivals, and the reception of llrangers,

whom they entertain treely and hofpitably. At the end of
tliis is a building, from which are fecn the fpeftacles of fenc-

ing and dancing, and below it is a kind of orchedra for

mufic. The men are allowed to marry as many wives as

they pleafe, each of whom has her feparate apartments
;

the parents of the young woman receive a valuable confider-

ation from the hufband, and this is returned when a divorce

takes place againlt the man's inclination. The condition

of the women appears little better than that of flaves : be-

fides their domellic duties, they work in the rice planta-

tions, whilft the men lead an idle inaftive life, paffing the day
in playing on a kind of flute, crowned with garlands of

flowers. Their mufic is preferable to that of the other Su-
matrans. They are much addicted to gaming, which they
purfue to fuch an excefs, that when a perfon lofes more than

he can pay, he is confined and fold as a flave. Horfe-riding

is a favourite diverfion. The Battas have a language and
written character peculiar to themfelves.

Dr. Leyden (fee Afiatic Refearches, vol. x.) confiders

the Batta language as the molt ancient language of Sumatra,

and as having confiderable claims to originality ; though it

is not only connected with that of the Malays, but alfo with

the Bugis and Bima languages. In point of conitruCtion

it is equally fimple as the Malayu, but its mofl intimate

connection is with the Bugis, which may be reckoned the

original language of the ifland of Celebes ; the alphabet con-

fiding of twenty-two letters, varied by the fix vocalic founds,

a,u,i,e,o, ung. The Batta language is faid to be the chief

fource of that diverfity of dialed which is difcoverable in the

languages of Sumatra. The Rejang dialeCt is formed by the

mixture of the Batta and Malayu ; the Lampung or Lam-
poon, by mixing Malay and Batta with a proportion of the

Javanefe. The Karrows, who are fubjeft to Achi or Achin,
ufe only a flight variation of the Batta language, while the

language of Achi proper confifts of a mixture of Malayu and

Batta, with all the jargons ufed by the Modems of the Ead.
The Achinefe refemble the Mapillas of Malabar more than

any other tribe of Malays ; having been long connected with

them as a people, and ufing many Mapilla terms currently

in their language. The dialefts of Neas and the Poggy
iflands have perhaps greater pretenfions to originality than any
of the dialefts of Sumatra, but refemble the Batta more than

any other dialeCt. The Batta language has been cultivated

by writing from the earlieft times, and numerous books are

faid to exift in it. The Batta alphabet is peculiar, both in

the form of its characters, and in the order of their arrange-

ment. It confids of nineteen letters, each of which is vari-

able by fix vocalic founds, like the Bugis. The Batta cha-

racter is written neither from right to left, nor from left to

right, nor from top to bottom ; but in a manner direCtly

oppofite to that of the Chinefe, from the bottom to the top
of the line, as the Mexicans are faid to have arranged their

hieroglyphics. The material for writing is a bamboo, or the

branch of a tree, and the inftrument with which they work
is the point of a kris or creefe. The Battas fometimes read

their bamboos horizontally indead of perpendicularly, as the

Chinefe and Japanefe do their books, but the Chinefe con-

fider the correft mode of reading to be from the top to the

bottom
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bottom of the page, and the Battas from the bottom to the

top. The Batta characters, when arranged in their pfi

pofition, have a coufiderable analogy to the Bugis and 'Fa-

gala. The Lampung and Rejang characters coincide in

power with thole of the Balta, though the arrangement is

•nt.

In their dealings with each other, the Battas are llriftly ho-

nelt. but pit- ring from ftrangera i* not confidered a i a crime.

Adni is punilhed with death ; but the women
have their heads fhaved, and are (old for (laves. The Battas

inthropophagi ; tlv objects of their barbarous practice

being, according to Mr. Marfden, prifonera taken in war,

and mvicted and condemned for capital crimes.

Dr. Leyden (ubi fupra) fays, that the Battas themlclves

declare, t
; Frequently eat their own relational when

aged and infirm, confidering the practice as a pious cere-

mony. Thus, when a man btcomes infirm and weary of

the world, he is faid to invite his own children to eat him,

in the feafon when fait and lime* are the eheapetl. He then

afcends a tree, round which his friends and offspring affemble,

and as they lhake the tree, join in a funeral dirge, the import

of which is " the feafon is come, the fruit is ripe, and it

mu!t defcend." The victim defcends, and thofe that are

nearelt and dcarcit to him, deprive him of life, and devour

his remains in a folemn banquet. This inhuman cultom,

incredible as the account of it may feem, is not without a

precedent in hiftory, for Herodotus politively afferts that the

Paday, or Padaioi, about five hundred years before our era,

were not only addicted to the eating of raw flelh, but ac-

cuftomed to kill and eat their relations when they grew old.

(Hi lib. iii. c. 99). Levden obferves, that Batta

or Batay 1 i which, in Greek, is ren-

dered PaJaioi, the letter p being almolt always pronounced

I, among feveral of the Indo-Chincfe nations, as in Pali,

almoft always pronounced Bali. Hence it is not impro-

bable that Herodotus refers to the ancient Battas.

The government of the country is divided into a number
of chiefmips, the heads of which, called rajahs, are feldom de-

pendent upon any fuperior power ; but they enter into aflb-

ciation^ with each other, particularly thole of the lame tribe,

for mutual defence and fecurity againfl any common enemy.

The more powerful rajahs aflume authority over the lives of

their fubjefts. The revenues of the chief arife principally

from fines adjudged in judicial proceedings ; their litigations

or fu tied by a m3gillratc, appointed for that pur-

pofe ; and from him there is no appeal to the rajah. Not-
withitanding the independent fpirit of the Battas, they pay
great refpeet to the fultan of Menangcabow. With re-

gard to war, they are in a If. etual hoftility, and

they are always prepared for attack and defence. Their

campongs or towns are fortified with nparts of

earth, half way up which they plant brufh-wood ; and with-

out the rampart there is a ditch, on each fide of which is a

palifade of camphirc timber, and dge of
prickly bamboo. At each corner of the I Head of a

tower or watch-houfe, I to have a tall tree,

whit' nd to reconnoitre, and from which they lire.

1 war is a horfe's head, from which hangs a long

f hair. Their arms are matchlock guns,

, and a fide-weapon, like a fword or large

k They have ma-
chiiK . v carved, ford r bullets, and otl

for :. which they manufa&ur
if the fea-coall exchange

1 amuhire for iron, Heel, brafs-wire,

fait. •
1 with the more inland inha-

5 and manufactures of the country,

Vox.. XXXIV.

particularly their cotton-cloths. Having no coin, all value

is eflimated among them by certain commodities. Their

in, Ilk.- that of all the other original inhabitants of the

ifland, is not eaGly traced, and it is difficult to determine

whether tiny have any ; but they have fomewhat more of

nony than the people of Rejang or Palliimmah ; and
they have among them an order of prielU, who bury their

dead II lucky or unfortunate days, with regard to

which the] rftitious. They have fome idea of

a powerfjl Being, benevolently difpofed, and of another, the

author of ill to mankind ; but they pay no worfhip to either,

nor do they appear to entertain any notion of a future Hate,

an account of " Achcen" we refer to that article ; and

for further particulars with regard to the ifland of Sumatra,

to " Marfdcn's Hiilory of Sumatra."

SUMBAWA, SuMBAVA.or Cumbava, one of the Cele-

befian iflands, oppofite to Bouton (which lee), coufilts of

i petty dates, viz. Bima, Dompo, Tamboi a, Sangar,

Papekat, and Sumbawa, independent of each other, bat

united together by a defenfive alliance, as far as regards their

pofleffions in this ifland. Bima lies at the ealt end of Sum-
bawa, about 45 leagues S. of the S.W. point of Celebes :

it is a free (late, under whofe jurifdiction are comprehended
the ftraits of Sappy, the whole of Mangery at the W. point

of the ifland of Ende, childifhly denominated Flores by the

early Portinjuele navigators, and alfo by Succeeding v yagers

and geographers, and the ifland Goenong-api, which lall lies

a little to the N. of Bima. The Bima language, which is

ufed in the independent ltates of Bima, extends alfo over

the greater part of the ifland Ende. It is in fome refpefts

related to Bugis and Javanafe, and on the coall is mixed with

Malayu ; neverthelefs it has llrong pretenfions to origir.ality

in its pronouns, verbal auxiliaries, and fimple names of ob-

jects. The dialett of Sumbawa, which prevails in the dis-

tricts of the ifland of that name, which are not fubjedl to the

fultan of Bima, is of a more mixed character ; and though
it appears to contain many original vocable?, rnafs

of the language feems derived from other fources, as Bima,

Javanefe, and Bugis. Neither the Bima nor Sumbawa have

any peculiar character, but ufe, indifferently, the Bugis or

Malayu. Dr. Leyden (Af. Ref. vol. x.) has investigated

lations of both thefc languages.

SUMBI, a province of Africa, in the kingdom of Ben-
guela, near the coalt.

SUMBOE, a town on the S. coaft of Sudcroc, one of the
Faroer iflands.

SUMBUL, a circar of Hindooftan, in Oude, lying be-

tween the Ganges and the Ramgonga, ab^ut 80 miles long

and 30 broad. The chief towns are Surr.bul and Nidjibabad.

—Alfo, a town and capital of this circar, 45 miles W.N.W.
ofBereillv. N. lat. 2 8°3o'. E. long7>-

SUMBULPOUR, a circar of Hindooltan, in Oriffa,

lying on each fide of the Mahanady, S.E. of Ruttnnpour.
Slmbl i.l'Ot. K, or Semtlpour, capital of the above-men-

tioned circar ; 142 geographical miles from Cattack. N.
lat. 21 34' 30". E. long. 83°46' 30". In the vicinity of

Sumbtilpour there is a diamond-mine. On the weft of Boad,

a fort near the Mahanady, is a town called Beiragur, having

a diamond-mine in its neighbourhood.

SUMDEAH, a town of Bengal ; 10 miles S.E. of Di-

MEER, a town of Hindooftan, inGuzerat
; 40 mile*

. of Chitpour.

SUMEH, a town of Afiatic Turkey, in Natolia ; 14
amo.

SUMELIBENI, a town of Egypt, on the left bank of

the Nile ; 27 miles S. of Cairo.

3 U SUMEN,
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SUMEN, a word ufed by fome anatomical writers to ex-

prefs the hypogallrium.

SUMENE, in Geography, a town of France, in the de-

partment of" the Gard ; 4 miles E. of Le Vigan.

SUMI, a town of Rnffia, in the government of Charkov
;

68 miles N.N.W. of Charkov. N. lat. 50 54'. E. long.

35° 4'-

SUMIDOURO, a river of Brafil, in the capitania of

Matto Groffo, which runs for fome diltance under ground,

and thence derives its name. It empties itfelf on the S. fide

into the Arinos ; and as its fource is at a (hort diltance

from that of the Sypotaube, a large weltern branch of the

Paraguay, there is an eafy communication from the one to

the other.

SUMISSOR, a town of Napaul
; 70 miles from Mo-

caumpour.
SUMISWALD, a town of Switzerland, in the canton

of Berne ; 1 2 miles W. of Berne.

SUMIT11A, in Hindoo Mythology, was the mother of

Lakfhiman, half-brother to the heroic Ramachandra ; Da-
faratha being the mortal father of both. Both, however, are

ftated to be in fatt of divine origin, Rama being an incar-

nation of Vifhnu, and Lakfhiman of Sefha, the mighty
many-headed ferpent, on which Vifhnu repofes, in his para-

dife called Vaikontha.

SUMMAH, in Geography, a town of Algiers ; 12 miles

S.S.E. of Conftantina.

SUMMARO, a fmall ifland in the Baltic, S.E. of Aland.

N. Iat. 59° 58'. E. long. 20° 5'.

SUMMARY, an abridgment, containing the fum and

fubftance of a thing in a few words.

The fummary, placed at the head of a book, a chapter, a

law, or the like, is very ufeful to the reader, to facilitate the

underitanding of them.

A recapitulation is to contain a fummary of the whole

preceding difcourfe.

Summary CcnviBion, in Laiv. See Conviction.
SUMMATORIUS Calculus, the method of fumming

differential quantities ; that is, from any differential given, to

find the quantity, from whofe differencing the given differ-

ential refults.

This method we more ufually call the inverfe method of

Jluxions ; and foreigners, integrals calculus. See Calculus
and Fluxions.
SUMMEI-KIEOUM, in Geography, a town of the Bir-

man empire, on the Irawaddy, in which is a manufacture of

faltpetre and of gunpowder ; 60 miles S.S.W. of Ava.
SUMMEIMTOH, a town of Birmah, on the Irawaddy ;

6 miles N. of Deneebow.
SUMMER, a fmall river of Brabant, which runs into

the Demer near Haffelt.

Summer, one of the feafons of the year, commencing in

thefe northern regions, on the day the fun enters Cancer, and
ending when he quits Virgo.

Or, more ftri&ly and univerfally, the fummer begins on
the day when the fun's meridian diflance from the zenith is

the leait. It ends on the day when his diitance is a mean
betwixt the greateft and fmalleft.

The end of fummer coincides with the beginning of

winter.

It is faid, that a frofty winter produces a dry fummer
;

and a mild winter a wet fummer. It often happens fo, in

fa£l ; but why it fhould be fo, is perhaps a queftion difficult

to determine. The curious may, on this fubjedl, confult

the Philofophical Tranfaftions, No. 458. fedl. 10.

Summer-Co//, in Rural Economy, a provincial term ap-

plied to the undulating ftate of the air feen in a hot, calm

day near the furfaceof the ground, appearing to rife as from
hot embers, in which cafe it is laid the fummer-colt rides.

SuMMER-Cypnfs, in Botany. Sec CHENOFODIUM.
Summer-Eat, in Agriculture, a provincial word fignifying

to make life of as a palture at that feafon, or to fummer-
feed.

Summer Ewe-Milking, for Chee/e, in Rural Economy, the

practice of milking ewes for the purpole of converting their

milk into cheefe. This ctiltom or practice was fome time

ago much on the decline, in confequence of the injury done

to the fhecp, but has more lately been fomewhat revived, on
account of the increafing demand and value of the cheefe

thus produced. The fummer ewe-milking for this ufe, for-

merly commenced, it is laid by the' writer of the Agricul-

tural Report of the County of Peebles, there about

the latter end of June, the lambs being weaned early, in

order that the more cheefe might be gamed : it now, how-
ever, feldom takes place imtil the beginning or middle of the

following month ; continuing in fome places for nine weeks,

but more commonly confined to about fix. The fheep-

farmer not unfrequently needs additional female-fervants for

performing the bufinefs of ewe-milking. This fort of milk-

ing is a fevere fervice ; as fix or feven fcores of ewes are

often allotted to each milker : confequently but little time

can be allowed for fleep during the night, efpecially as the

ewes muft be milked over night, when confined to the fold,

and again in the morning, before putting them out to paf-

ture ; befides, the time of detaining them in the fold is

fhortened as much as poffible, that they may have more time

to feed through the day. The fold for milking the ewes in

is a fort of inclofure of the fod-dike kind, with whins in-

ferted below the coping-fods, in order to prevent the ewes

from breaking or leaping over it. At one fide of the dike,

a pen or bought is formed by means of fod-dike or paling of

wood, incloling an oblong fquare, open at one end, and of a

breadth to admit all the milkers to ftand fide by fide. Into

this bought or pen, as many ewes as it can contain are

driven at a time ; when the milkers entering prevent them

from getting out, and immediately proceed to bufinefs.

Each milker feizes the ewe that is nearelt to her by the

haunches, drawing it backwards until it ftands with its

hinder legs ftraddling acrofs the milking-pail ; the milker

then, with both her hands, feizes the teats, and milks, by

fqueezing them betwixt the firft joint of the thumb bent' in,

and the middle of the fore-finger : when milked, the ewe is

turned out behind her, the fhepherd taking care that the

milked ewes do not mix with the unmilked ones, on their

coming from the pen. It is ftated, that from the pofition of

the ewes in milking, whatever drops from them may, with-

out much care, fall into the milking-pail ; and that the folid

refufe is feparatcd by draining and depofition, but no che-

mical procefs is in ufe for feparating any diluted matters

that may be prefent. Probably the peculiar pungency of

this fort of cheefe may be partly owing to fuch matters.

It is noticed, that before the ewes are (horn, the cheefe is

peculiarly dark in colour, and has a particularly high taite,

or haute gout, as the French term it, in confequence of the

fweat or other matters from the wool, which is provincially

called cik, mixing with the milk ; this is called cheefe made

under the wool.

It is obferved in refpeft to fheep's-milk cheefe, that in

regard to it, as well as molt other kinds of viands, it con-

duces little to the appetite of the confumer to pry into the

fecrets of the kitchen. The manner of making it is, how-

ever, nearly the fame as in other kinds of cheefe. See

Dairying.
This fort of cheefe is, however, in great requeft, and of

1

!

high
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high price, on account of its fcarcity ; but which may be

remedied, it it thought, as the coll of it In, >mi fo high

as to render it beneficial tor the flieep-farmer to Sacrifice t lie

advantage of the animals to the t their ch

The cheefe, when become old, is, it is faid, accounted one

of the belt Itomachics that can be ufed as food. It is faid

of late to have fetched an enormous price, which is recalling

the practice of ewe-mUking and making of cheefe.

The wages of ewe-milking ulually amount, it is faid, to

above half-a-crown a week, with board ; eacli milker being

allowed, befides, a piece of coarfe cloth, which is called an

ewe-milker' s brat, in order to cover her before, and prevent

her clothes from being fpoiled by the tar and other filth ad-

hering to the wool of the fheep.

SiMMEa-Fa/W, in Agriculture, a name fometimes given

to a naked fallow. See FALLOWING of Land.
Si \iyiER-Fitllowing, a term often applied to the procefs

or practice of frequently ploughing and working over aTable

land at this feafon, with the view of ameliorating and render-

ing it clear of weeds. It is chiefly had recourfe to for crops

of the wheat kinds, but fometimes for thofe of the barley,

turnip, and fome other forts, which require a fine mouldy
clean ltate of the more fuperficial parts of the foil. The
author of a late work on " Agricultural Chemiftry," has

fuppofed that the chemical theory of fummer-fallowing is

very Gmple. It affords, it is faid, no new fource of riches

to the foil or land : it merely tends to produce an accu-

mulation of decompoling matter, which, in the common
courfe of crops, would be employed as it is formed ; and
that it is fcarcely poffible to imagine a iingle inftance of a

cultivated foil, which can be fuppofed to remain in fummer-
fallow for a year with advantage to the farmer. The only

cafes where thiti practice can be beneficial, it is faid, feem to

be thofe in which it may be ufed for the deftruction of

weeds, and forcleanfing fuch foils as are in a foul condition.

In this ancient practice, which is ftill extenlively made
life of, the foil or furfacc mouldy earth is much expofed to

the air, and fubmitted to different precedes, which are purely

of a mechanical nature. It is thought that the benefits

ariling from fallows, or fallowings, have been much over-

rated ; that a fummer-fallow, fallowing, or a clean fallow,

may fometiines be neceffary on lands overgrown with weeds,

efpecially if they be fands which cannot be pared and burnt
with advantage ; but that it is certainly unprofitable as a

part of a general fyltem in hufbandry or management of
land.

It has been fuppofed, it is faid, by fome writers, that

certain principles neceffary to fertility are derived from the

atmofphere, which are exhaufted by a fucceffion of crops ;

and that thefe are again fupplied during the repofe of the

land, and the expofure of the pulverized or broken-down
parts of the foil to the influence of the air ; but that this,

in truth, is not the cafe. The earths commonly found in

foils cannot, it is faid, be combined with more oxygen ;

none of them unite with azote ; and fuch of them as are

capable of attracting carbonic acid, are always faturated

with it in thr^fe foils on which the practice of fummer-
fallowing is adopted.

The vague ancient opinion of the ufe of nitre, and of
nitrous falts in vegetation, feems, it is faid, to have been
one of the principal fpeculative reafons for the defence of
fummer-tallow , or fallowings. Nitrous falts are produced,
it is faid, during the expofure of foils containing vegetable
and ani.nal remains, and in the greatelt abundance in hot
weather ; but that it is probably by the combination of
azote from thefe remains with oxygen in the atmofphere,
that the acid i3 formed ; and at the expence of an element

which Otherwife would have formed ammonia; the CO

pounds of which arc evidently much more efficacious than
tin' nitrous compounds in aflilting vegetation.

It is further noticed on the fubjedt, thai when weeds are

buried in the foil, by their gradual dccompolition, they
furnifh a certain quantity of foluble matter ; but that it

may be doubted whether there i much ufeful manure
in the land at the end of a clean fallow, or fallowing, as at

the time the vegetables clothing the furface were tirft

ploughed in. Carbonic acid gas is formed during the whole
time by the action of the vegetable matter upon the

oxygen of the air, and the greater part of it is loft to the

foil in which it was formed, being diffipaled in the atmo-
fphere.

The a&ion of the fun, too, upon the furface of tli

or land, tends, it is faid, to difengage the gafeous and the
volatile fluid matters that it contains ; and heat increafes

the rapidity of fermentation : and in the fummer-fallow or
fallowing, nourifhment is rapidly produced, at a time when
no vegetables are prefeut capable of abforbing or drinking
it up, by which much wafte is the confequence.

It is juflly concluded that land, when it is not employed
in preparing food for animals, (hould be applied to the

purpofe of the preparation of manure for plants ; which is

• effected by means of green crops, in confequence of the

abforption of carbonaceous matter in the carbonic acid of
the atmoipherc. But that in a fummer's fallow or fallow-

ing, a period is conftantly loft, in which vegetables may be
raifed, either as food for animals, or as nourifhment for the

next crop j and that the texture of the foil or land is not
fo much improved by its expofure then as in the winter
feafon, when the expanfive powers of frolt and ice, the

gradual diffolution of fnows, and the alternations from wet
to dry, tend to pulverize and reduce it, and to blend its

different parts together more fullv.

From thefe fadts and circumttances, it is clearly evident

that the practice of fummer-fallowing (hould be had re-

courfe to as little as poffible by the farmer, as there ii

obvioufly much walte and lofs by it in other ways than by
the length of time the land lies idle and unproductive.

Summer Flowers. See Flowers.
Summer Fruits. See Fruits.
Summer Land, in Agriculture, a term fignifying the

fallowing of land in the fummer.
Summfr Management of Flowers, in Gardening, in the

pra&ice of florilts, is that which confilts in the proper
cleaning, watering, directing their growth, and exhibiting

them when neceffary. See Summer Stage.

Summer Sol/lice. See Solstice.
Summer Stage for Flowers, in Gardening, that which is

conltrufted for the purpofe of exhibiting different forts of
flowers at this feafon. Thefe ftages, for the auricula and
other fimilar plants in pots, fhould be built with deal, or
fome other light wood not liable to warp by the heat of
the fun ; the back parts of them may, and the fides fhould

always be fo formed as to have a fort of fhutters for Hiding

up and down occafionally, in order to admit air and light

when neceffary. Light frames fhould alfo be made and
raifed in the fronts and other parts of the ftages, for (train-

ing canvas, (heets, or matts over, for defending and protect,

ing the flowers from cold winds, flight night-frolts, and too
great funny heats, which not unfrequently happen, to fome
kinds, before as well as when they are in full bloom. The
(helves on which the flowers are to be placed in the pots or
otherwife, (hould be made fomething in the manner of ftairs,

about fix inches in width, and raifed two or three inches, or
more, one above the other. The roof or covering part may

3 U 2 be
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be formed of light wood, of the fame kinds as above, being

made rather lofty in the front, as from about feven to feven

and a half feet, or rather higher, if thought proper. It

Ihould be clofe, rather thick, and durable, in order to pre-

vent the heat of the fun from penetrating too much through
it, which would draw up the flower-Hems of the plants too

much, and render them weak, as well as be injurious to the

wood. The lowed flielf, ill fuch ftages, fhould be about
three feet from the ground, and the whole confid of not

more than fix in number, in order that the flowers may be

within enfy reach. The whole length of fuch ftages in the

front may be different according to circumltances, but about

nine feet in the clear is an ufeful length ; in which cafe,

each (helf may contain about fifteen pots of the larged

plants ; and a ftage, when completely full, holds from about

eighty to ninety fuch pots of flowers, which are moftly fuffi-

cient. Such (how-flagea have, in fome inftances, looking-

glafles fixed up in them at one end, fo as to give a reflection

of the flower-plants, which has often a fine effect. The
infides, as well as the outfides of fuch fummer ftages, Ihould

be painted with fome dark fuitable colour, in the former to

ferve as a back-ground to the flowers ; thofe of the dark-
green, black, or chocolate kind, as" giving the belt contralt,

are probably the mod proper, by rendering their appearance
the moll lively and beautiful.

The proper alpetts for fuch ftages, are fuch as belt fuit

the particular forts of flowers. For the auricula, they
may often front a full northern expofure with advantage.
See Auricula.

SuMMER-Stir, and Summer-Working, in Agriculture, terms
applied to fummer-fallowing.

St MMEIt Tore*. See Tare.
Summer Teal, in Ornithology, the name of a bird, the

fmalleft of all the duck-kind, called by Gefner the anas

circiis. See Cracca under Duck, and Teal.
Summer Wheat, in Agriculture, the triticum ttjlivum of

botanical writers. See Spring Wheat.
Summer, formed from the French fommier, which fig-

nifies the fame thing, in Architecture, is a large ftone, the

firft that is laid over columns and pilafters, beginning to
make a crofs vault ; or it is a ftone, which, being laid over
a piedroit, or column, is hollowed to receive the firft

haunce of a platband.

Summer, in Carpentry, is a large piece of timber, which,
being lupported on two ftone piers, or polls, ferves as a
lintel to a door, window, &c.

There are alfo fummers ufed in various engines, &c.
ferving to fuftain the weight, &c.

SvMMEK-Tree, denotes a beam into which the ends of
joifts are fattened, and to which the girders are framed.
See Brest-summer, and Girder.

Si mmer of an Organ. See SouytD-Board.
SUMMERS Islands, in Geography. See Bermuda.
SUMM1LY, in Agriculture, a term provincially fignify-

ing a turnip fallow, autumn or naked fallow.

SUMMIT, formed from the French fommet, which fig-

nifies the fame, the vertex or point of any body or figure
;

as of a triangle, a pyramid, a pediment, &c.

Summit Level, the higheft pound of a canal.

Summits of Flowers, the fame with the antherae, or
tops of the (lamina. See Flower.
SUMMONER,- Summonitor, an apparitor, or petty

efficer, who is to cite perfons to appear at a certain time
and place, to anfwer to the charges exhibited againft them.
See Apparitor, aid Summons.
SUMMONS, Summonitio, in Law, a citing or calling

a perfon to any court, to anfwer a complaint, or even to
give in his evidence.

This is the fame with the vocatio in jus, or the citalio, of
the civilians : hence alfo our old wordfumner, or fummoner.
Summons in terra pelila, is that made on the land which

the party, at whofc fuit the fummons is lent out, leeks to

have. This warning on the land is given, in real actions,

by erecting a white Hick, or wand, on the defendant's

grounds (which Hick, or wand, among the northern nations,

is called the haculus nunciatorius) ; and by ftat. 31 Eliz.

c. 3, it mult alfo be proclaimed on fome Sunday before the

door of the parifh-church.

Summons ad WarrantizanJum is a procefs, by which the

vouchee in a common recovery is called.

Summons to Parliament. See Parliament.
Summons, in War. To fummons a place, is to fend a

drum, or trumpet, to command the governor to furrender
;

or, in cafe of refufal, to proteil to make an aflault, and
to lay all in fire and blood. See Capitulation, and

Chamade.
SUMMULGUR, in Geography, a town of Bengal ; 28

miles E.N.E. of Burdwan. N. lat. 23 21'. E. long.

88° 26'.

SUMMUM Bonum, in Ethics. See Chief Good.
SuMMUM Genus. See Genus.
SUMNAUT, in Geography. See Puttan-Sumnaut.
SUMNER, a town of America, in the dutrift of Maine,

and county of Oxford, containing 611 inhabitants.

Sumner, a county of Weft Tenneflee, bounded N. by
Kentucky, E. and S. by the Indian lands, and W. by
Davidfon county, watered by Cumberland river, and very

fertile. It contains 13,792 inhabitants, of whom 3734
are (laves. This county has a Prelbyterian, Baptift, and

two Methodi'.t churches.

SUMNUM, a rich diftrift of Perfia, in the province of

Khoraflan, bounded on the N. by mount Elburz, and S.

by the Great Suit Defart. It contains 50 villages ; and

Sumnum, the capital, is a fmall town, 28 furfungs from

Tehraun. " Datngan," 12 furfungs from Sumnum, is

fuppofed to be the ancient Hecatompylos, for fome time

the metropolis of the Parthian empire. This is the chief

town of a didridt of the fame name, fituated in a fpacious

plain, famous for a viitory gained by Nadir Shah over the

Afghans. The town of " Biltan," called alfo Sharoot,

yields, with its dependencies, a revenue of 1969 tomauns.

SUMOOKGUR, a port of Bengal ; 11 miles N. of

Calcutta.

SUMOOM, Hade, in Meteorology, a peltilential wind of

Perfia. See Great Sandy Defert.

SUMOROKOF, Alexander, in Biography, the founder

of the Ruffian theatre, was the fon of Peter Sumorokof, a

Ruffian nobleman, and born at Mofcow in the year 1727.

From his father's houfe, where he acquired the elements of

literature, he was removed to the feminary of cadets at

Peteriburgh, where he difplayed a peculiar genius for

poetry, as well as great zeal in the profecution of literary

improvement. The early productions of his mufe were of

the amorous clafs ; they foon attracted notice ; and under

the patronage of count Ivan Shuvelof, he was introduced

to the emprefs Elizabeth, and taken under her fpecial pro-

tection. Having much admired the books of Racine, he

was led to turn his attention to the drama ; and at the age

of 29 he compofed his firft tragedy, intitled " Koref."

This was exhibited' at the court-theatre, and the applaufe

it gained induced the writer to proceed in the (ame career,

t.ll he had produced nine tragedies, feveral comedies, and

fome operas. In his tragedies, Racine was his model ; and

though
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though he fell (hort of the perfe&ion of his exemplar, he

I imitator of his excel-

lencies. His comedies p 'Helled humour, but were deficient

in puritv. Sumorokof, having fo far fucceeded in his dra-

matic performances made .it tempts in every fpecies of

p.>etry, except the epic. He wrote love longs, idyllia,

tables, fatires, anacreontics, elegies, vi rlions of the Pfalms,

and Pindaric odes. In the l.itu r lp. vies of competition he-

was far inferior to his contemporary Lomonoi >t, being def-

titute of that elevation and tire which characterize thofe

of the latter: but the tendernefa oi bis elegies, and the

natural fimplicity of his , are much admired, and

his fables will bear a companion with thole of La Fon-

taine. Our poet all 'me hiltorical pieces in prole,

which are commended for perfpicuity ot Ityle, though they

abound too much i.i ornament. Sumorokof enfured the

r of his female fovereigns. Elizabeth railed him to

the rank of brigadier, appointed him director of the Ruffian

theatre, and fettled upon h m a penlion of 400/. per annum.

Catharine II. created him counfellor of Hate, honoured him

with the order ot St. Anne, and dillinguifhed him by her

munificence. He died at Molcow in Oct -7, in

flft year of h:s age. " In his private character," fay*

one of his biographers, '• he exhibited the virtue, and the

faults of exquilite lenlibilitv ; equally alive to benefits and

and Ultdifguifed ;
polite when treated with

,'t, but opp li ig pride by haughtinefs ; irafcible anil in-

With Lomonozof he contributed to diffufca

talle for poetry and elegant literature among his country-

men, and they have produced a numerous clals of followers.

( in Ruffia.

IP, in Metallurgy, a round pit of ftone, lined with

clay within, for receiving the metal on its tirlt ftifion from

the ore.

Sump, in the Englijb Salt- Works, where fea-water is

boiled into fait, is uftd as the name of a fort of pond, which

they make at fome diltince from the faltern on the fea-

fhore, between full fea a. •! low water-mark. From this

pond they lay a pipe, through which, when the fea is in,

the water runs into a well adjoining to the faltern ; and

from this well they pump it into troughs, through which
carried to their cittern;, in order to be ready to fupply

the pans. See Sai.T.

SUMPH, in Mining, denotes a pit funk down in the

bottom of the mine, to cut or prove the lode Hill deeper

than before, ar.d in order to dope and dig it away if necef-

fary, and alio to drive on the lode in depth. The fumph
principally ferves as a baton or refervoir, to colleft the

water of a mine together, that it may be cleaned out by an

engine or machine.

SUMPTER, or Sumter, in Geography, a diftrict of

South Carolina, containing 19,054 inhabitants, of whom
1 1 ,638 are (la

Si MPTBR-r/or/f, is a horfe that carries provifions and
nece' Ruit.

SUMPTERSVILLE, in Geegrnpby, a to..

Carolina, in Clermont county ; 5 1
. >m Walhington.

IPTUARY Laws, Leget Sumptuarie, are laws

made to rcflram excels in apparel, collly furniture, eating,

&c.
: ages and nations have had their fumptuary law:, ;

and fome retain them Hill. But it is observed, that no law

are worfe executed than fumptuary

Political writers have been much divided in opinion with

refpect to the ut.lity iA thefe laws to a Hate. Baron M 1
-

telquieu obferves, that luxury is extremely proper for

monarchies, and that under this kind of government there

fliould be no fumptuary laws ; and it is alfo neceflary in

defpotic Hates ; but ruinous to democracies. With regard

to England, whofe government is compounded of

fpecies, it may Hill be a dubious queltion, fays judge Black-

Hone, how far" private luxury i: a public evil ; and as fuch

cognizable by public lau
I RY.

\ government, l«\ M nl fquieu, may make fumptuary

laws with a view t > frugality ; and this is the fpirit of fuch

in republics. I thepurer .1 ll itc is, the more
it is ruined by its relative luxury, and confequently

it has for r lative fumptuary laws.

The richer a Hate is, t!i thrives by its relative

luxury ; for which reafon it mul take care not to make
any relative fumptuary laws.

Sumptuary laws may, under fome governments, be ne-

ceflary for particular real ins. The people, fays the fame

writer, by the influence of the climate, may grow fo nume-
rous, and the means of fubii fling may be fo uncertain, as

to render an univerfal application to agriculture extremely

neceflary. As luxury in thofe countries is dangerous, their

fumptuary laws Ihould be very fevere. In order, therefore,

to be able to judge whether luxury ought to be encouraged

or profcribed, we Ihould examine firfl what relation there h
between the n.imber of people and the facility they have of

procuring fubfiflence. In England the foil produces more
grain than is neceflary for the maintenance of thofe who
cultivate the land, and of thofe who are employed in the

-woollen manufactures. This country may be therefore al-

lowed to have fome trifling arts and confequently luxury.

In France likewife there is corn enough for the fupport of

the hufbandman, and of the manufacturer. Befides, a foreign

trade may bring in fo many necefl'aries in return for toys,

that there i6 no danger to be apprehended from luxury.

On the contrary, in China the women are fo prolific, and

the human fpecies multiplies fo fait, that the lands, though

ever fo much cultivated, are fcarcely fufficient to fupport the

inhabitants. Here therefore luxury is pernicious, and the

fpirit of indultry and economy is as requifite, as in any re-

public. They are obliged to purfue the neceflary arts, and

to Ihun thofe of luxury and pkafure.

The fumptuary laws of that ancient Locrian legiflator

Zaleucus, are famous : by thefe it was ordained, that no

woman (hould go attended with more than one maid in the

ftreet, except (he were drunk : that (he fliould not go out

of the city in the night, unlets (he went to commit fornica-

tion ; that (lie (hould not wear any gold or embroidered ap-

parel, unlefs (he propofed to be a common Hrumpet : and

that men (hould not wear rings, or tiflues, except when they

went a whoring, &c.
The Englifli have had their (hare of fumptuary laws,

chiefly made in the reigns of Edw. III. Edw. IV. and

Hen. VIII. i .:,'i picked (hoc, (hort doublets, and long

coats; though all repeated by Hatutc 1 Jac. I. c. 25. As
to excefs in diet, there remains Hill one law unrepealed. See

Diet.
Under king Henry IV. Camden tells us, pride was got

fo much into the foot, that it was proclaimed that no man
(hould wear fli b broad at the toes. And
their other garments were fo (hort, that it wis ena ,

25 Edw. IV. that no perfon, under the condition of a lord,

(hould, from that time, war any man'. 1 inlefs

of fuch length, that, Handing upright, it might cover his

privy members and buttock .

Among the Romans, the fumptuary and cibary laws were

very numerous : by the lex Orchia, the number of guelts at

featls was limited, though with at limitation of the charges

of them. By the Fannian law, made twenty-two years after-

wards,
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wards, it was enacted, that more than ten affes fhould not

be fpent at any ordinary feaft : for the folemn featts, as the

Saturnalia, &c. an hundred alios were allowed ; ten of which,

Gellius informs us, was the price of a fheep, and a hundred,
of an ox.

By the Didian law, which was preferred eighteen years

after, it was decreed that the former fumptuary laws fhould

be of force, not only in Rome, but throughout all Italy ;

and that, for every tranfgreffion, not only the mailer of the

feaft, but all the guelts too, fhould be liable to the penalty.

SUMRAH, in Geography, a town of Syria, in the pa-

chalic of Tripoli, anciently called Simyfa, or Taximra ; 1

8

miles N. of Tripoli.

SUMSERAH, a town of Bengal; 53 miles S. of

Doefa.

SUMSERNAGUR, a town of Hindooftan, in Bahar ;

51 miles S.W. of Patna.

SUMSKOI, a town of Ruffia, in the government of

Olonetz ; 16 miles S. of Kemi.
SUMULPOUR, a town of Hindooftan, inOriffa; 18

miles W.S.W. of Cattack.

SUN, Sol, in AJlronmny, the great luminary which en-

lightens the world, and by his prefence conftitutes day.

For his real apparent diameter, denfity, and dijlance, fee thefe

articles. See alfo Planet and Solar System.
The fun, which, in the infancy of aftronomy, was reckoned

among the planets, fhould rather be numbered among the

fixed itars. It appears bright and large in comparifor. with

them, becaufe we keep conftantly near the fun, whereas we
are at an immenfe diftance from the liars. For a fpectator,

placed as near to any ftar as we are to the fun, would fee

that ftar a body as large and bright as the fun appears to

us ; and a fpe&ator, as far diilant from the fun as we are

from the itars, would fee the fun as frnall as we fee a ftar,

divelled of all its circnmvolving planets ; and would reckon
it one of the ftars in numbering them.

The fun agrees with the fixed ftars in the property of

emitting light continually, and in retaining conftantly its

relative fituation, with very little variation ; and it has pro-

bably many properties in common with them. The ftars,

as well as the fun, poffefs gravitation, and the other general

properties of matter : they are fuppofed, like the fun, to

emit heat as well as light ; and it has been conjectured with
great reafon, that they ferve to cherifh the inhabitants of a
multitude of planetary bodies revolving round them. See
Star.

According to the Copernican hypothefis, which is now
generally received, and which has even demonftration on its

fide, the fun is the centre of the whole planetary and cometary
fyftem ; round which all the planets and comets, and our
earth among the reft, revolve, in different periods, and in

elliptical orbits, according to their different diftances from
the fun, which is fuppofed to be placed in the lower focus
of all the planetary orbits. Stridtly fpeaking, however, if

we confider the focus of Mercury's orbit to be in the Sun's
centre, the focus of Venus's orbit will be in the common
centre of gravity of the Sun and Mercury ; the focus of the
Earth's orbit in the common centre of gravity of the Sun,
Mercury, and Venus ; the focus of the orbit of Mars in the
common centre of gravity of the Sun, Mercury, Venus, and
the Earth ; and fo of the reft. Neverthelefs, the focufes of
the orbits of all the planets, except thofe of Saturn and the

Georgium Sidus, will not be fenfibly removed from the cen-
tre of the fun ; nor will the foci of thefe orbits recede
fenfibly from the common centre of grasity of the Sun and
Jupiter. See this motion illuftraed and demonftrated under
Earth and Planet.

Sum, Motion of the. The fun, though thus cafed of that

prodigious motion, by which the ancients imagined him to

revolve daily round our earth, yet is not a perfectly quiefcent

body.

From the phenomena of his maculae or fpots, it evidently

appears, that he has a rotation round his axis ; like that of

the earth, by which the natural day is meafured ; only flower.

Some of thefe fpots have made their firlt appearance near

the edge or margin of the fun, and have been feen fome time

after on the op;A>litc edge ; whence, after a ftay of about
fourteen days, they have reappeared in their firlt place, and
taken the fame courfe over again ; finifhmg their entire cir-

cuit in 2 7
d 12'' 20m : which is hence deduced to be the

period of the fun's rotation round his axis ; and, therefore,

the periodical time of the fun's revolution to a- fixed ftar is

2j
d jc 1

' 16'"; becaufe in 27
1
' 12 1 ' 20"' of the month of May,

when the obfervations on which this calculation is founded

were made, the earth defcribes, according to the elder Caf-

fini, an angle about the fun's centre of 26 22'; and, there-

fore, as the angular motion of 363 -f 26 22' is to 360 ,

fo is 27'1 I2 h 20'" to 25
11 15'' 16'". Others fix the period of

the fun's rotation on his axis, with refpedt to the fixed ftars,

at 25
d io 1 '; and they obferve, that this axis is directed to-

wards a point about half way between the pole ftar and

Lyra, the plane of rotation being inclined a little more than

7 to that in which the earth revolves.

This motion of the fpots is from weft to eaft : whence we
conclude that of the fun, to which the other is owing, to be

from eaft to welt. For the various appearances of the folar

fpots, their caufe, &c. fee Macule and Spots.

Under the articles to which we have referred, a brief ac-

count is given of Dr. Herfchel's hypothefi; with regard to

the phyfical conftruction of the fun and the Ipots obferved

0:1 his furface : we fhall here prefent our readers with a more

detailed account of this hypothefis. Dr. He- fchel has f lund.

it convenient to lay afide the old names offpots, nuclei, penum-

bra,facula, and luculi, becaufrthey are figuiativeexpreffions

that may lead to error. Inllead of thef -, he adopts the ex-

preflions of openings, fljallotus, ridges, nodules, corrugations,

indentations, and pores.

Openings, he fays, are thofe places where, by the acci-

dental removal of the luminous clouds of the fun, its own
folid body may be feen ; and this not being lucid, the open-

ings through which we fee it may, by a common telefcope,

be miltaken for mere black fpots, or their nuclei.

Shallows are extenfive and level depreffions of the lu-

minous folar clouds, generally furrounding the openings to

a confiderable diftance. As they are lefs luminous than the

reft of the fun, they feem to have fome diltant, though very

imperfect, refemblance to penumbras ; which might occafion

their having been called fo formerly.

Ridges are bright elevations of luminous matter, extended

in rows of an irregular arrangement.

Nodules are alfo bright elevations of luminous matter, but

confined to a frnall fpace. Thefe nodules, and ridges, on

account of their being brighter than the general furface of

the fun, and alfo differing a little from it in colour, have

been called faculse, and luculi.

Corrugations, he calls that very particular and remarkable

unevennefs, ruggednefs, or afperity, which is peculiar to

the luminous folar clouds, and extends all over the furface

of the globe of the fun. As the deprefled parts of the cor-

rugations are lefs luminous than the elevated ones, the difk

of the fun has an appearance which may be called mottled.

Indentations are the deprefled or low parts of the corruga-

tions ; they alfo extend over the whole furface of the lu-

minous folar clouds.

Pores
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Pores are very fmall holes or openings, about the middle

of the indentations.

That the appearances, which have been called fpots in

the fun, are red openings in the luminous cloud-, of the folar

fphere, he evinces by a number of obfervations. Hit

next II is adduced to prove, that the ap-

pearances which have- been called penumbra:, are real de-

preflions, or (hallows. Thefe arc followed by others, al-

allcgcd to (hew, thai ridge are elevations above the general

furtace of the luminous clouds of the fun ; that nodules are

fmall, but highly elevated, luminoui places ; that corruga-

tion! conlitl of elevations and depreffions ; that the dark

places of corrugations are indentations ; and that the low

places of indentations are pores. Hence he infers, that the

feveral phenomena above enumerated could not appear, it

the mining matter of the fun were a liquid ; lince by the

laws of hydroftatics, the openings, (hallows, indentations,

and pores would inltantly be filled up, and that ridges and

nodules could not preferve their elevation for a fingle mo-

ment. Whereas, many openings have been "known to lall

for a whole revolution of the fun, and extenfive elevations

have remained fupported for feveral days. Much lefs, he

fays, can it be an elaftic fluid of an atmofpheric nature,

becaufe this would be ftill more ready to fill up the low

places, and to expand itfelf to a level at the top. It re-

mains, therefore, to allow this fnining matter to cxill in the

manner of empyreal, luminous, or pholphoiic clouds, re-

liding in the higher regions of the folar atmofphere. This

opinion is illullrated and confirmed by a variety of obferva-

. From thefe obfervations, it is inferred that the corru-

gations are caufed by a double ftratum of clouds ; the under

itratum, or that which is next to the fun, confuting of clouds

lefs bright than thole which compofe the upper llratum, and

probably not unlike thofe of our planet. Thefe double

regions of clouds are thought to afford us fufficient proof

of the exiitence of a folar atmofphere ; which atmofphere

i- of great denfily, and, like our's, fubject to confiderable

.^tions. Thefe agitations indicate, that there is fome

clear atmofpheric fpace, between the folid body of the fun

and the loweil region of the clouds. It alfo appears, that

the gafes of the folar atmofphere are tranfparent ; becaufe

our author's obfervations prove his being able to fee the re-

flected light of the corrugations from their indentations, and

of the fclf-luminous regions in general, from the (hallows

which they furround and illuminate. In order to explain

the generation of (hallows, it is prefumed from actual ob-

fervation, that a tranfparent elaftic gas comes up through

the openings, by forcing itfelf a paffage through the plane-

tary clouds. This elallic gas is conltantly formed, and

afcends every where, by a fpecific gravity lels than that of

the general folar atmofpheric gas contained in the lower

regions. When it goes up in moderate quantities it makes

for itfelf fmall paffage-. among the lower regions of clouds,

which are called pores. When this gas, denominated em-

pyreal, his reached the higher regions of the fun's atmo-

fphere, it mixes with other gafes, which, from their fpecific

gravity, refide there, and occaG"ns decompofitions which

produce the appearance of corrugations, the elevated parts

of which are fmall felf-lurninoUB nodules, or broken ridgev.

Between the interfticea of thefe fclf-luminous clouds which

are afcertained not to be clofely connected, the light re-

flected from the lower clouds will be plainly vifible, and

being much lefs ii.tcnfe than the direct illumination from the

upper regions, will occafion the faint appearance calk-i

dentations. The mixed light, partly reflected from I

indentations, and partly emitted directly from the higher

parts of the corrugation?, will refcmble a mottled furface.

When a quantity of empyreal gas, more than what pro-

lines only pores in afcending, is formed, it will make for

itfelf fmall openings ; or, meeting perhaps with fome n litlancc

in paffuig upward , it ma} i xert iti action in the prodi ftion

of ridges and nodules: and lallly, if (till further an uncorn*

mon quantity of this gas fliould be formed, it will burft

through the planetary regions of clouds, and thus will pro-

duce great openings ; then, fpreading itfelf above them, it

will occafion large (hallows, and, mixing afterwards gra-

dually with other fupcrior gales, it will promote the increafe,

and affill in the maintenance, of the general luminous phe-

nomena.

If this account of the folar appearances fhould be well

founded, we fhall have no difficulty in afcertaining the

actual Hate of the fun, with regard to its energy in giving

light and heat to our globe ; and nothing will now remain,

but to decide the queltion, which will naturally occur, whe-
ther there be actually any confiderable difference in the

quantity of light and heat emitted from the fun at different

times.

From other obfervations, which we cannot detail without
far exceeding our prefcribed limits, Dr. Herfchel is in-

duced to fuppofe, that the appearance of copious fpots indi-

cates the approach of warm feafons on the furface of the
earth ; and he has endeavoured to maintain this opinion by
hiltorical evidence ; connecting the varying temperature of
our atmofphere with the appearance and difappearance of
the folar (pots. The (pots or (hallows, which our author
confiders as parts of an inferior ftratum confilting of opaque
clouds, are, as he thinks, capable of protecting the immediate
lurface of the fun from the exceffive heat produced by corn-

bullion in the fuperior ftratum, and perhaps of rendering it

habitable to animated beings. But if (tars are funs, and
funs are habitable, a very extenfive field of examination
is thus opened to our view. Dr. Herfchel's hypothefis,

however ingenious and confonant to the obfervations by
which he fupports it, is liable to fome objections. If we
inquire into the intenfity of the heat, which mult neceffarily

exut, wherever the above-mentioned combullion is per-

formed, we cannot avoid the conviction, that no clouds,

however denfe, could impede its rapid tranfmiffion to the

parts below. Befides, the diameter of the fun is 1 1 1 times

as great as that of the earth ; and at its furface, a heavy
body would fall through no lefs than 450 feet in a fingle

fecond ; fo that if every other circumltance permitted hu-
man beings to refide upon it, their own weight would pre-

fent an infuperable difficulty, fince it would become nearly

thirty times as great as that upon the furface of the earth,

aid a man of moderate fize would weigh above two tons.

Some of the moll celebrated altronomeis have imagined,
from the comparative light of different parts of the fun's

difc, or apparent furface, that he is furrounded by a confi-

derably denle and extenfive atmofphere, imperfectly tranf-

parent ; conceiving that, without fuch an atmofphere, the

marginal parts, which are feen mod obliquely, mult appear
conliderably the brightelt ; but this opinion, fays fir Wil-
liam Young, is wholly erroneous, and the inferences that

have been drawn from it, reflecting the din's atmofphere, are

confequently without foundation. See Zodiacal Light.

Thofe who have maintained that the fubftance of the fun

is fire, argue in the following manner : the fun (hines, and
his rays, collected by concave mirrors, or convex lenfes,

burn, confume, and melt, the molt folid bodies ; or elle

convert them to afhes, or glafs ; wherefore, as the force of
the lolar rays is diminifhed, by their divergency, in a dupli-

cate ratio of the dillances reciprocally taken ; it is evident,

their force and effedl are the fame, when collected by a burn-

ing
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ing lens, or mirror, as ifwe were at fuch diftance from the fun,

where they were equally denfe. The fun's rays, therefore, in

the neighbourhood of the fun, produce the fame effects, as

might be expe&ed from the mod vehement fire : confe-

quently, the fun ia of a fiery fubltance.

Hence it follows, that its furface is every where fluid, that

being the condition of flame.

Indeed, whether the whole body of the fun be fluid, as

fomc think ; or folid, as others ; they do not prefume to

determine : but as there are no other marks, by which to

diftinguifh fire from other bodies, but light, heat, a power
of burning, confuming, melting, calcining, and vitrifying ;

they do not fee what fliould hinder, but that the fun may be

a globe of fire, like our's, inverted with flame ; and fup-

pofing that the maculx are formed out of the folar exhala-

tion?, they infer that the fun is not pure fire ; but that there

are heterogeneous particles mixed along with it.

Philofophers have been much divided in opinion with re-

fpeCt to the nature of fire, light, and heat, and the caufes

that produce them : and they have given very different ac-

counts of the agency of the fun, with which, whether we
confider them as lubftances or qualities, they are intimately

connected, and on which they feem primarily to depend.

Some, among whom we may reckon fir Ifaac Newton, con-

fider the rays of light as compofed of fmall particles, which

are emitted from (tuning bodies, and move with uniform velo-

cities in uniform mediums, but with variable velocities in

mediums of variable denfities. Thefe particles, they fay,

act upon the minute conftituent parts of bodies, not by im-

pact, but at fome indefinitely (mail diftance ; they attract and

are attracted ; and in being reflected or refradted, they ex-

cite a vibratory motion in the component particles. Others,

as Boerhaave, reprefent fire as a fub(tanceyi« generis, unal-

terable in its nature, and incapable of being produced or de-

ftroyed ; naturally exifting in equal quantities in all places,

imperceptible to our fenies, and only dilcoverable by its

effects, when, by various caufes, it is collected for a time

into a lefs fpace than that which, from its tendency to an

univerfal and equable diffufion, it would otherwife occupy.

The matter of this fire is not fuppofed to be derived from

the fun in any wife : the folar rays, whether diredt or re-

flected, are of ufe only as they impel the particles of fire

in parallel directions : that parallelifm being deftroyed, by
intercepting the folar rays, the fire inftantly aflumes its na-

tural Hate of uniform diffufion. According to this expli-

cation, whicli attributes heat to the matter of fire, when
d.iven in parallel directions, a much greater mult be given

it, when the quantity fo collected is amaffed into a focus ;

and yet the focus of the largeft fpeculum does not heat the

air or medium in which it is found, but only bodies of den-

fities different from that medium.
M. De Luc, in his Lettres Phyfiques, is of opinion, that

the folar rays are the principal caufe of heat ; but that they

only heat fuch bodies as do not allow them a free pafTage.

In this remark he agrees with Newton ; but then he differs

totally from him, as well as from Boerhaave, concerning the

nature of the rays of the fun. He does not admit the ema-
nation of any luminous corpufcles from the fun, or rather

felf-fhining fubftances, but (uppofes all fpace to be filled

with an ether of great elafticity and fmall denfity, and that

light in the vibrations of this ether, as found con-

fifts in the vibrations of the air. Upon Newton's fuppo-
fition, fays an excellent writer, the caufe by which particles

oi li : the corpufcles coriftituting other bodies, are

mutually attracted and repelled, is uncertain. The reafon

of the uniform diffufion of fire, of its vibration, and feper-

cuflionj as ftated in Boerhaave's opinion, is equally inexpli-

9

cable ; and in the laft-mentioned hypothefis, we add to the

other difficulties attending the fuppofition of an univerfal

ether, the want of a firlt mover to make the fun vibrate.

Of thefe feveral opinions concerning elementary fire, it may
be faid, as Cicero remarked ning the opinions of phi-

lofophers concerning the nature of the foul : " Harum fen-

tentiarum quae vera fit, Dens aliquis viderit
;
quae verifimil-

hma, magna quieftio elt." Watfon's Chem. Efl. vol. i.

p. 164.

For a farther account of thefe opinions, fee Fire, Heat,
and Light. Dr. Herfchel's opinion has been ftated at

large in this article, and alfo under Maculae, &c.
The figure of the fun is a fpheroid, higher under its equa-

tor than about the poles. This we prgve thus : the fun has

;t motion about its own axi° ; and therefore the folar matter

will have an endeavour to recede from the centres of the

circles in which it moves ; and that with the greater force,

as the peripheries of the circles are greater : but the equa-

tor is the greateft circle ; and the reft, towards the poles,

continually decreafe ; therefore the folar matter, though at

firft in a fphencal form, will endeavour to recede from the

centre of the equator farther than from the centres of the

parallels.

Confequently, fince the gravity by which it is retained in

its place, is fuppofed to be uniform throughout the whole fun;

it will really recede from the centre more under the equator

than under any of the parallels ; and hence the fun's diame-

ter, drawn through the equator, will be greater than that

palling through the poles, i. e. the fun's figure is not per-

fectly fpherical, but fpheroidical.

Befides the fun's rotation about its axis, afcertained by
the fpots on its furface, it has another motion, which is a

kind of agitation round the centre of gravity of thefyftem,

occafioning a change of place, and dependent on the fitua-

tions of the planetary bodies that furround it. This kind

of motion was long ago inferred from theory only, but it

has been actually demonftrated by modern obfervations.

Suppofing all the planets to be in conjunction, or nearly in

the fame direction from the fun, the common centre of in-

ertia of the fyftem is at the diftance of about a diameter of the

fun from his centre ; and fince the centre of inertia of the

whole fyftem muft be undifturbed by any reciprocal aCtions

or revolutions of the bodies compofing it, the fun muft

defcribe an irregular orbit round this centre, his greateft

diftance from it being equal to his own diameter. We may
form an idea of the magnitude of this orbit by a comparifon

with the orbit of the moon : a body revolving round the

fun, in eontaCt with its furface, muft be nearly twice as re-

mote from his centre as the moon is from the earth, and the

fun's revolution round the common centre of gravity of the

fyftem muft therefore be, where it is moft remote, at four

times the diftance of the moon from the earth.

The fun, like many other ftars, has probably a progref-

five motion, which is fuppofed, from a comparifon of the

apparent motions of a great number of the (tars, to be di-

rected towards the conttellation Hercules. It is beyond all

quellion that many of the ftars have motions peculiar to

themfelves, and it is not certain that any of them are with-

out fuch motions ; it is, therefore, in itfelf, highly proba-

ble that the fun may have fuch a motion. But Dr. Herfchel

has confirmed this conjecture by arguments almoft demon-

ftrative. He obferves, that the apparent proper motions of

forty-four ttars out of fifty-fix are very nearly in the direc-

tion which would be the refult of fuch a real I the

folar fyftem : and that the bright ftars Aictuius and Sinus,

which are probably the neareft to us, have, a^ they ought

to have, the greateft apparent motions. Befidts, the ftar

Caltor
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Cador appears, when viewed with a telcfcope, to confift of

two liars, of nearly equal magnitude ; and though they

have both a confiderable apparent motion, they have never

been found to change their diflance a fingle fceond ; a cir-

cumtUncc which i- etlily underdood, it both their apparent

motions ar^- fupp fed to ante from a real motion ot the fun,

but which i~ much lefs probable, on the fuppofition of two

feparate and independent motions. See S iak.

For the apparent, diurnal, and annual motions of the

fun, lee Earth.
Sun, Denfity, Diameter, Diftance, Magnitude, and Paral-

lax of t/x. See each article, and Planets.

. Apparent Diameter of the. Sec Diameter.

Sun at the Horizon, Apparent Magnitude of the. See

Apparent MAGNITUDE.
Sun, Altitude of the. See Altitude and Meridian

Altitude.

Si \'s Altitude, Tables of the. See Dial.

Sin, Angle at the. See Angle.
Sin, Diurnal ami NoBurnal Arc of the. See Arc.

Sin, Cucle of the. See Cycle.

Sun, Declination of the. See Declination.

Sun, Eclipfes of the. See Eclii'^E.

Sun, Nadir, Place, Retrogradation, and Vertical of the.

See the feveral articles.

Sun, Raifms of the. See P.AisiN.

Si s -Burning, in Medicine. See EfhelIS.

Svs-Dew. See Dkosera.
Ros fohs is recommended by fome as a great cordial, and

good for confumptions, convulfions, and the plague. For-

merly a cordial water, in which this herb, with feveral fpices,

as a principal ingredient, was iu great repute, under the

name cf rofafolu, though now aimed out of date. Miller's

Bot. Off.

Svs-Fi/h, Mola, the Tetraodnn mola of Linnxus, and a

fpecies of oflracion in the Artedian fyftem, in Ichthyology, a

fifh of a very Angular figure. Its body is broad and lhort,

and its hinder extremity is terminated by a circular fin,

which ferves it for a tail ; fo that it looks like the head of a

large rim fevered from its body j it is frequently of two feet in

length, and fometimes very much exceeds that fire, growing

even to two hundred weight. It has no fcales, but is co-

vered with a hard, harfh, and rough fl<in. Its back is

black, and its belly white ; the fides are of a middle colour

between both. Its back and belly both terminate in a nar-

row edge. Its mouth is very fmal! for the fize of the fifli,

and, when open, is round. Its jaw6 are hard, and edged

like a knife within ; externally they are rough, as if befet

with feveral rows of fmall teeth. The head does not at all

project from the reft of the body. The eyes are very fmall.

The gills are only two el'iptic holes, covered with their pro-

per membrane. Its flefti is very foft, and its bones are all

grilly ar.d tender. The (kin Iticks very firmly to the flefh,

and is not eafily taken off. It 16 caught in the Mediterra-

nean, and fometimes in the Britifh feas. Willughby's

Hilt. Pifc. p. 151.

Mr. Pennant defcribes the fun-fifh of Mount's Bay, under

the title of the oblong diodon. In form, he fays, it re-

fembles a bream, or Tome deep fifh cut off in the middle :

the mouth u very fmall, and contains in each jaw two broad

teeth with fharp edges ; the eyes are little, having before

each a fmall femilunar aperture ; the peftoral fins arc very

fmall, and placed behind them ; the dorfal fin, and the anal

fin, are high, and placed at the extremity of the body ; the

tail-fin is narrow, and fills all the abrupt fpace between

thofe two fins ; the colour of the back is dufky and dappled ;

the belly filvery ; between the eyes aad the pectoral fins are

Vol. XXXIV.

ftreaks pointing downwards ; the (kin it free from fcalei

,

the meat of the fifh is uncommonly rank : it feeds on fhell-

fifh. Care, fays Mr. Pennant, mud he taken not to con-

found this fifh with the fun-fifh of the Irifh, which in all

relpedts differs from it. The former, or tctraodon mola of

Linnxus, which he calls the fhort diodon, differs from the

other in being fliortcr and deeper ; the back and anal fins

ate higher, and the aperture to the gill* not femilunar, but

oval : the fitnation of the fins is the fame in both.

One of thefe fifh, of five hundred weight, was taken in

1734, near Plymouth ; and on boiling a piece of the flefh,

to try how it would tafle, (as fome authors have defcribed

it as a fine fifh for the table,) it was found, inftead of a

firm mafs, to be all converted, in a few minutes, into a per-

fect jelly, fo that it coidd not be taken out otherwife than

with a fpoon. In colour and confidence this jelly refembled

boiled ftarch when cold, and had little or nothing of a fifhy

flavour, but a very agreeable tafte ; it ft tick firmly to the

lipn, however, and to the fingers, appearing very remark-

ably glutinous : and as the ancients had no other glue than

one made of fifh, this jelly was tried, as to its flicking

quality, on leather, and on paper, and was found to anfwer

as well as common pafte ; but by fome accident it was not

tried upon wood.

It will be extremely worth while, on fome other oppor-

tunity, to try whether a true ichthyocolla may not be pre-

pared by boiling down its jelly. Philol. Tranf. N° 456.

p. 343. Abr. vol. ix. p. 73, &c.

SvN-Fi/h is alfo a name fometimes given to the balking

fhark.

Svs-Flotver, in Botany. See Helianthus.
Sin-F/otuer, in Agriculture, a well-known annual plant

of ' large growth, and confiderable produce, which hai

lately been introduced into field culture with utility and

advantage, in feveral different views. It is the helianthus

annuus of botanical writers, and fuppofed to be a native of

Mexico, in South America ; though it would feem to be

indigenous to many different parts of the world. It is faid

to be feen wild, though of fmall growth, in the fouthern

didri&s of Africa ; to be not unknown in China ; and to be

extremely common in the Eall Indies, where it is defignated

the foorooje moo-ky, or fun-ltarer.

Soil and Situation—The plant, which is of a hardy nature,

thrives well, and, railed by feed, admits of confiderable

latitude in regard to the nature or quality of foil, on which

it may be grown with advantage, where there is fufficient

depth, llrength, and moilhire, for the plants to derive

proper fupport and nourifhment from them.

The fituations in which they are grown fhould conttantly

be open, and cxpofed as much as pcflible to the warmth of

the lun ; as the crops in fuch not only ripen and fill the

feed better, but the plants are of a confiderably larger

growth than in thofe which are clofe and confined. In

preparing the ground for this fort of crop, it fhould not be
rendered light by too much ploughing, but be in a rather

firm (late of mould in the more fuperhcial parts ; being al-

ways, however, as clean and free from all forts of weeds ai

poflible. Where manure can be fpared, it may be ploughed

in, in preparing the land, as near to the time of fowing the

feed as may be convenient.

In choofing feed for this crop, as in molt other cafes,

the hardeft, fined, fulled, and plumped, and that which hat

been the bed ripened, fhould always be preferred as muck
as poflible j as it is from fnch that the bed and mod perfeft

crops are raited. The feed for this purpofe, too, fhould

conllantly have been kept and preferved in a dry, airy fitua.

tion or place, fo as not to have had any tendency to throw
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out fpirefl or fprouts. And the practice of fwimming it,

before it is put into the ground, is proper and beneficial, in

order to remove any light and imperfect feeds that may be

prefent.

Three or four quarts of feed, but moftly the firft quan-

tity, will be fufficicnt for an acre of land, if double dibbled,

which is not the produce of more than half a fcore plants.

In feeding the plants, the fineft and thofe which are in

the molt open expofiires mould be chofen for the purpofe,

letting them remain until they are perfectly well ripened,

and chiefly making ufe of the large principal heads only ;

the feeds, when threfhed out, being fafely kept out of the

way of moilture.

The time of fowing the feed muft, in fome meafure, be

regulated by circumitar.ces ; but the more early, in general,

the feed can be got into the ground in February, or the

fucceeding month, the better, as the crops will become
ripe and ready the fooner in the latter end of the fummer,

or the beginning of the autumn, which is of much import-

ance in fecuring therti.

There are different methods of fowing. It is probable

that, in many cafes, it might be molt conveniently fown in

flight drills, made at the diftance of about a foot, or

eighteen inches, according to the nature or quality of the

foil, by an implement conltrudted for the purpofe, fo as to

form the drills, and drop two or three leeds only, at iuch

diftant fpaces, into them, covering them by a following

chain or light roller, as praftifed for turnip feed. Or they

might be fet by the dibble, as praftifed for wheat, at fuch

diftances apart ; or in the quincunx order, as fome have

propofed, which, it is faid, augments the diltances of the

plants nearly a fifth, but is not fo convenient in cleaning

the crops. But others think, that the feed fhould be

dibbled in after the manner of beans, the ground being pre-

vioufly levelled by means of a light barley-roller, and one,

or perhaps two, feeds being then dropped into each hole

:

then the roller fhould be again palled over the ground, in

order to clofe the holes in upon the feed, and prevent its

being diiturbed by the harrow, which ihould afterwards

follow and conclude the bufinefs.

Any mode which is capable of affording the means of

placing the feed at an equal and proper regular depth and

diltance, and of covering it well from being deftroyed in

any way, as enfuring a more regular, perfect, and certain

growth in the plants, and promoting their more equal

rifing, would be of advantage, as the plants would thereby

be made to ripen more uniformly together, be fooner dry in

the fheaf or bundle, and the work of threlhing out the feed

be more perfectly, ealily, and readily performed. Such a

contrivance could require little difficulty, trouble, or ex-

pence, and might anfwer for fome other purpofes of plants

of this fort, which, though they do not tranfplant or re-

move well without balls of earth about their roots, may it ill

be raifed from feed in fmall beds only, or be thinned out
from the general crops, in that way, for fupplying and
filling up any breaks or defects that may arife or take place

from the failure of feed, or any other caufe. This fort of
work mult, however, in all cafes, be carefully done ; and
a little water be given at the fame time, and for fome days
afterwards, if the weather be not moift.

The plants being fuppofed to arife, either at large inter-

vals in rows at one foot apart, or at twelve-inch intervals

with three feet diftances in the row, would take about

14,520 to an acre of land.

In the culture of crops of this fort, the land between the

plants is, from the firft, to be kept quite clear from all forts

uf weeds, but efpecially while they are in their infant Itate

of growth. And as foon as they arc rifen fufficiently above
the furface of the land, the fupernumerary plants ftiould all

be well thinned out by the hoe, where they are not wanted
for filling up any vacancies that may have occurred in the
crops ; but where this is the cafe, it fhould be done by a
Imall fpud, or garden-trowel with a long handle, fo as to
preferve the mould about their roots as much as poflible, as

they do not tranfplant well without this. In all cafes

where there are proper diltances or fpaces prelerved be-
tween the rows, the work of after-culture may be rea-

dily accomplished by means of a iingle horfe-hoe plough,
contrived for the purpofe, fo as to cut up the weeds, itir

the mould well, and lay it up a little to the roots of the

plants. The parts between the plants in the rows, where
neceflary, may be cleared and cleaned by a fmall, light

hand-hoe. Where, from the nature and quality of the
land, the plants rife to a great height, they may be pruned,
and fome of the lower branches may often be taken oft

early, with great advantage to the crops in their growth,
and the production of feed.

As to the belt mode of harvefling crops of this fort, fome
have thought that pulling up the (talks by the roots, in

dry weather, is a better practice than that of reaping or
cutting them over by the furface of the land, not only on
account of their woody nature, but as preventing the fcat-

tering of the feed, efpecially where they are not grown upon
a very ftiff bound foil. The roots are to be well cleared

from all dirt, before threfhing the feed out, for the fake

of the fample. As the feeds readily quit the heads when
perfectly dry, they can be eafily threfhed out.

After being pulled or cut, they may probably remain
out until quite dry, as rains have been feen to be incapable

of materially injuring them. They may be bound up to-

gether with tarred twine, and be put up in fmall Hacks or
parcels, in ffieaves of fmall fizes ; the heads being made to

incline inward, in order that they may fooner become dry.

As foon as they are become perfectly dry and well cured,

they are, in large crops, either to be flacked up fomewhat
in the manner of other grain, or, in cafes where they are

only of fmall extent, be headed and colle&ed gradually,

from time to time, as the flowers or heads become ripe, into

a fack, proper bafket, or other contrivance ; depoiiting the

heads, where neceflary, upon a fort of hurdles or racks, ar-

ranged in tiers one above another for the purpofe, and
placing them under large, open, airy fhed-buildings : or, in

fome inliances, they may be itrung on proper fmall cords,

by means of holes made through the middle of each head ;

being thus fufpended in the open air and fun, fo as to have

the full drying influence of the atmofphere.

When well cured and fufficiently dry, the feed may be
threfhed out, and put by for future ufe ; being preferved, in

a limilar manner to corn, either in granaries, or other con-

venient dry places. Where the heads are cut into facks,

they may be fafely houfed with little or no lofs of feed.

Crops of this kind may ftand out in the field, in cafe of
neceflity, until late in the autumn, without much danger.

The gradual taking off the heads, too, as they become
ripe, where that method is pradtifed, often greatly prevents

the depredations of birds, and other vermin, as well as the

(hedding and dropping of the feed upon the ground, by
which great lofs may fometimes be fultained. Crops of this

kind are not much expofed to difeafes, fuch as blight, mil-

dew, or others of a fimilar fort ; but are, for the mofl part,

in a blooming healthy itate. And though fome infects may
fix and fhelter themfelves on the flowers or headri, they cannot,

from the clofe compact: itate of the feeds in them, lodge in

their interftices ; confequently the torn-tits, which are per-
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haps the grcated enemies of thefe crops, may not only feck

the iufects as their food, but at the fame time plunder the
1

of the tl" it it certain, and well known, that

they not uafrequently work it out oi tl

it veti fully ripe. The capability which thefe birds p
of lufpending their bodies in a backward direction upon the

alfo tends to facilitate their getting OUt the feeds

from the heads. Such birds arc not, however, numerous
in any fituation. Rat? and mice, too, often commit great

depredations on thefe crops, feparating the infides c( the

feeds from the outer coats of them, in fomewhat the lame

manner as fquirrels do nuts, confuming the inner parts, and
rejecting the hulls : they fhould, therefore, be well fecured

from them.

The expence of thefe crops cannot be very great, either

in the preparation and culture of the land, or in the manage-
ment and fecuring of the produce afterwards.. As to the

produce of this fort of crop, it mult be very different, ac-

cording to the feaion, the nature of the culture whi.

made life of in raifing it, the care that is taken in its growth
and after-management, and-thc kinds of the plants that are

employed for the purpofe, as well as fome other circum-
ftances of lefs importance. But when grown with care, in

a fuitably open manner, and in good feafons, the produce-

will moltly be very abundant. Some have ftated it fo high

as upward^ of fifty bulhels the acre, fuppofing each plant,

on the average, to afford nearly the quantity of a pint of
feed ; but taking it at half this quantity, which is probably
near the mark, when properly cultivated, the produce will

be fufficient to fully repay the farmer, and leave him a very

ample profit.

Thi is a fort of crop which is capable of being ufed and
applied for many different purpofes ; as for feeding and fat-

tening many forts of animals, in different ways ; for drawing
and forming a fine oil from, for the ufe of the clothier, the

printer, and others ; for the ufe of the fibrous and other

parts, in the making of pack-thread, paper, and other

manufacturing purpofes ; for the purpofe of fuel in the
roots, naked dem«, and fome other parts ; and probably
for fome other ules and purpofes, to which it has not yet

been much applied.

In the feeding of animals, the feed, being of a farinaceous,

oily quality, may be given as a cheap, fubftantial, and
nonrifhing food to neat cattle, horfes, fheep, pigs, rabbits,

and poultry of all forts.

In tiie feeding of neat cattle with it, it may be ufed either

in the reduced mealy (late, or that of cake, after it has been
expreffed or manufactured for oil. This crop is faid fome-
time; to be cultivated in America, as green food for cattle.

For horfes it may be ufed as their ufual food, either in

the natural, or bruifed, broken, and reduced dates ; which
latter is probably the bell, not only as digefting more
readily, and going much farther, but as improving the talle,

and rendering the fubllance more agreeable to the animals.

It may be mixed with a little bran at firlt. There can be
no doubt of the utility and advantage of this fort of pro-
vender for all forts of working animals of this kind.

As to fheep, they mull have this fort of food given to

them in the mealy llite, or that of the hufky matter, they
being mixed with fuitable quantities of wheat-bran or pol-

lard. In this way it may feed fuch animals very well, and
with fome advantage.

For pi tj or fwine, ton, it fbould always be given in the
coarfe, reduced, mealy tlate, either in the folid form, or
in that of foup or warn.

For rabbits this fort of food may be made ufe of in dif-

ferent dates, but it is probably bell employed in the Hate

of feed or meal, in mixture with bran or pollard, as ttt»

animals are very fond ol it in thefe ways. The bulky

chaffy material may likewife be ufed in the (ame way, as a

dry food, in fome cafes, with great benefit. While uling

fuch food, the animals are faid to look extremely (leek and

well in their coats, and to fnik about and drum the floor

with their hinder feet, which are the true figns of health

and condition.

Poultry of moil forts foon become fond of this food in

its feed llate, and it fupports and keeps them very well ;

but it may probably be given to them with more advantage

in the llate of coarle meal, in mixture with maflied potatoes

or foaked bran.

Pheafants, in the domeftic ftate, are faid alfo to have

been often fed with this fort of food; as well as tame
pigeons, in fome cafes, and partridges, and fome other

birds, with complete fuccefs, and in a (upenor manner to

molt forts of corn-feeding.

The refufe plants may be employed as the foundations in

littering of farm-yards, as well as for fome other purpofes

about them, as wattled defences, divifions, fcreens, and

temporary coverings for fheds, &c.
The flowers, too, afford confiderable fupplies of honey

and wax to bees, which may be of great importance in

many fituations.

There is an oil capable of being expreffed from thefe

feeds, which is faid to be of the fine almond kind, and
which may be applied to different purpofes in the arts. In

the Eafl Indies, eight quarts of this fine tranfparent oil is

faid to have been produced from about eighty pounds of

the clean feed, which had been grown and ripened in a

funny fituation. There is a cake left in the procefs of

making it, which may be made ufe of a3 noticed above.

The manufacturing of this oil has alio been already prac-

ticed in fome parts of this country ; and the plant is laid to

have been actually cultivated in the field, in France, in this

intention. There can, therefore, be little doubt of its

utility in this way.

At the above rate, the produce of oil on the acre would
be very great indeed, as that fpace would afford upwards
of two hundred bufhels of feed, two of which would be
more than the weight there Itated ; but fuppofing it to yield

one-third, or even a half lefs, the produce in oil would be
fully fufficient to encourage the cultivation of thefe crops :

and the rcfidue, or cake, would amply repay the expences

incurred in the procefs of milling.

The oil is applicable to the ufes of the clothier, in foften-

ing and preparing the wool for the card and the loom. It

is equal in value, for this ufe, to the rancid and fpoiled

Florence or tuhiggy fallad oils ; the animal oils being unfit

for this purpofe. It is, of courfc, worth four or more fhil-

lings the gallon, in this application. But it is capable of

other more valuable ufes, as for book-printing, burning in

lamps, where purenefs and brilliancy are required, and (ome
other purpofes in the arts, where t tic finer forts of oil are

neceffary. It has been found to be particularly well adapted

to the printing biiliuefs by the American prii ters.

The flrong fibrous and fome other parts of the plant

may be ufeful for the purpofe of manufacturing into pack-

thread, lnltead of hemp ; and for the making of paper, in

which intention the white, (hining, filvery, fibrous fub-

ftance, which is contained in a large proportion, is more
deferring of the attention of the manufacturer than any

other part.

The large roots, naked items, and fome other wade parts,

may, in many places, be converted with advantage to the

purpofes of fuel. They may "be made ufe of tn the billet or
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Cither forms, for drying malt, and other fimilar ufcs, in fome
places ; and be ufed in this and other ways as common fuel,

and be fubftituted as chips for lighting of fires, in the dried

Hate, near large towns.

It is not improbable but that this fort of crop may be
applicable to fome other purpofes, to which it has not yet

been thought capable of being applied. It may, therefore,

be concluded, that this plant may no-ju not only be culti-

vated for the purpofe of ornament, but for a variety of

economical ufes and applications of the farmer and the

manufacturer, as well as fome domeltic purpofes. It may
alfo be found ufeful and beneficial with hemp, in the culti-

vation and improvement* of land of the fen and marfh kinds,

as drinking up and throwing off a large quantity of moilture.

It may confequently hereafter be found a plant of great

utility and coniidera,tion to the farmer and manufacturer, as

well as to the gardener.

Suv-FIewer, Bajlard. See Helen; i\m.

Sux-F/otver, Dwarf, Helianthemum, or Ciflus. See

Helianthemum and ClSTUS.
The root of helianthemum, taken internally, is efteemed

good againlt the bites of ferpents : and the tops are effec-

tual for the fame purpofe. The plant is altringent, and

a good demulcent, in the form of a decoftion, particularly

in diarrhoeas, hemorrhages, and difeafes of the fauces. J.

Bauhine fays, it is good in all diforders attended with a flux

of any kind.

Svn-Floiver, Diuarf American. See RudbECKIA.
Svs-F/oiver, Tick-feedea. See Coreopsis.
Svtt-Plant of Hindoo/fan. See Son.
Sun Scorched, a term ufed by our Gardeners, in fome

parts of England, to exprefs a diftemperature of fruit-trees,

owing to the fun's affecting them too forcibly and too

fuddenly ; the confequence of which is the lofs and wither-

ing of the fruit. Such trees only are fubjedt to this as

are planted in places fheltered from the fpring fun, and

only open to the fummer's, and it m3y be always cured by
proper waterings.

Svx-Spurgr, in Botany. See Euphorbia.
SUNAMOOKY, in Geography, a town of Bengal ; 12

miles N. of Bilfunpour.

SUNAPEE, a lake and mountain of America, in

Chefhire county, New Hampfhire. The lake is about 8

or 9 miles long and 3 broad ; and communicates by Sugar
river with Connecticut river, at the diltanee of 14 miles

W. The mountain is fituated at the S. end of the lake.

SUNBURSAH, a town of Hindooltan, in Bahar
; 58

miles E.S.E. of Hajypour.

SUNBURY, a county of New Brunfwick, on the river

St. John, at the head of the bay of Fundy, containing eight

townfhips, viz. Conway, Gagetown, Barton, Sunbury,

St. Anne's, Wilmot, Newton, and Mangerville. The three

lalt were fettled from Maffachufetts, Connecticut, &c. The
lands are generally level, tolerably fertile, and abounding

with timber.—Aifo, the chief town of Northumberland
county, Pennfylvama, fituated on the E. fide of Sufque-

hannah river, juft below the junction of the E. and W.
branches of that river, in N. lat. about 40 C2'. The town
is regularly laid out, and contains a court-houfe, brick gaol,

a Prefbyterian and German Lutheran church, and 790 in-

habitants ; about 76 miles above Reading.—Alfo, a town-

fhip of Delaware county, in the dillrift of Ohio, containing

621 inhabitants.—Alfo, a poft-town and port of entry in

Georgia, pleafantly fituated in Liberty county, at the

head of St. Catherine's Sound, on the main, between Medway
and Newport rivers, about 15 miles S. of Great Ogeeche
river. The town and harbour are defended from the fury of
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the fea by the N. and S. points of St. Helena ar.d Si,
Catherine's illands ; between them is the bar and entrance
into the Sound : the harbour is capacious and iafe, and has
anchorage for Ihips of great burden. It is an agreeable
and healthy town, and the refort of the planters from the
adjacent country during the lickly feafon. It has been
rebuilt lince the war, when it war, deltroyed by fire. An
academy was ettablilhed here in 1788; 40 miles S. of
Savannah.

SUN BUY, a town of Hindooltan, in Bahar ; 12 miles

S. of Patna.

SUNCHEULI, a mountain of Peru, in the jurifdiction

of Laricaxe, in which is a gold-mii e.

SUNCOOK, a town of America, in Oxford county and
diltridt of Maine, now called Lovell ; containing 36c in-

habitants.—Alfo, a river of New Hamplhire, which runs

into the Merrimack, N. lat. 43° 5'. W. long. 71 26'.

SUNCOPULLY, in Natural Hi/lory, a name given by
the people of the Ealt Indies to a kind of fparry fubllance

of a whitifh colour, which they calcine, and afterwards give

in agues, and other intermittent cafes.

It is erroneoufly by fome fuppofed to be a fpecies of
arfenic ; for it has none of its qualities.

SUND, in Geography, a town of Sweden, in Ealt Goth-
land

; 40 miles S. of Linkioping.— Alfo, a town of Sweden,
in the province of Warmeland ; 26 miles N. of Carlltadt.

SUNDA, a town of Hindooltan, in Oude ; 30 miles

N.N.E. of Kairabad.

Sunda Iflands, a group of iflands in the Ealt Indian fea,

the largett of which are Borneo, Java, and Sumatra.

Sunda, Straits of, an arm of the Ealt Indian lea, which
runs between Java and Sumatra. The length of this channel

on the Sumatra fide, taken from the Flat Point to Varhans,

or Hog Point, is 15 German milts ; and on the Java fide,

from the firft point or Java head, to the point of Bantam,
full 20. In the mouth of this ftrait lies Prince'/ I/land

;

which fee.

The entrance of the ftrait on this fide affords an un-

commonly pleafing profpedt over the Sumatran fhore ; and
the Flat Point, being low and covered with trees, and behind

it the majeftic mountains of Sumatra, rifing with a gradual

afcent, reaching to the clouds ; further the Keizers, or

Emperor's ifiand, lifting its high and fpiry fummit ; and
ftill further the iflands Craeetoa (which fee), Mybzee, and

Pulo Bicie, or the Iron ifiand, fhewing their mountains

covered with ever-verdant woods ; and the oppofite coalt of

Java not inferior in agreeable objedts, and affording a good
anchorage, which is not to be met with on the Sumatra fide.

The numerous groves of cocoa-nut palms, and the rice-fields

in the back-ground, fuggelt the molt pleafing idea's of the

fertility of the foil. The narrowed part of the ftrait, oppo-

fite to Hog Point of Sumatra, is divided by an ifiand, lying

in the middle of the channel, and hence called " Dwars in

den Weg," i. e. « Thwart the Way," or " Middle Ifle."

On either fide of this ifiand a Itrong current runs during

the whole year. Ships palling out through the Straits of

Sunda often anchor in the bay of Anjer. The Dutch Eatt

India Company claims an abfolute fovereignty over the

Straits of Sunda.

SUNDAEV, a fortrefs of Ruffia, on the Ural ; 60 miles

S. of Uralflc.

SUNDAL, a town of Norway, in the government of

Drontheim, on the Driva ; 66 miles S.S.W. of Dron-
theim.

SUNDAMINUM, a town of Hindooltan, in Myfore ;

25 miles E. of Rydroog.
SUNDANA. See Saxdel Bofch.

SUNDAY,



SUNDAY.

SUNDAY, a town of Perlia, in the province of Segeltan

or Sciftan ; 66 miles S< of Kin.

SUNDAYi tin- lirlt day of the week, thus called by our

idolatrous anceltors, becaule fet apart for the wurfhip of

the lun.

It is now more properly called the Lord's day, dirt Domini-

on, becaufe kept as a feafl in memory of our Lord's refum c-

tion on this day; and fibbalb-day , becaufe fubllituted under

the new law in the place of the fabbath in the old law.

See Sabba rn.

The appellation of " Lord'-; day" was adopted by the

earlictt Chrillian writers. At the time when St. .1. hi wrote

the book of his revelation, the 6rft day of the week had

obtained this name (Rev. i. 10.) ; and this name, together

with S:. John's ufe of it, fufficiently denotes the appropri-

ation of this day to the fervice of religion, and that this

appropriation was perfectly known to the churches of Alia.

We have reafon to believe, that by the " Lord's day," was

meant the " lirll" day of the week ; becaufe we find no

traces of any diltinftion of days, which could entitle any

other to that appellation : accordingly this appellation was

uled both by the Greek and Latin churches. So it is

ftyled by Clemens Alexandrinus, bv Ignatius, by Dionyfius,

bilhop of Corinth, by an African lynod, and by Tertullian.

Sometimes, indeed, it is fimply called i Kt/p»a*it, and '• Domi-
nicus," that is, " the Lord's," without the addition of the

word " day," as it is thus called t>» xopi*x«\ by Ignatius, and
" D minicus" by Cyprian. Some have conceived, that it

was fo called in commemoration of the relurrcftion of

Chr.lt. To this purpofe, Clemens Alexandrinus wri
«' that a true Chrillian, according to the commandment of

the golpel, oblerves the Lord's day, by calling ouc all

evil thoughts and entertaining all good ones, glorifying the

refurrettion of the Lord on that day." The reafon why
they obferved this day with Go much joy and gladnefs is faid

to have b en, that they might gratefully c inmemorate the

glorious refurrcction of their R deemer, which happened on

that day. Accordingly St. Barnabas fays, " we keep the

eighth day with gladnefs, on which Chrilt arofe from the

dead;" and Ignatius alfo fays. " let u keep the Lord's day,

on which our life arofe through hi;n." Judin Martyr alfo

relates, that "on Sunday the Chriltians alleinblcd together,

becaufe it was the lirlt day of the week, on which God
out of the confufed chaos made the world, and Jefus Chrilt

our Saviour arcfe from the dead ; for on Friday he was cru-

citi d, and on Sunday he appeared to his apoltle3 and dif-

ciples, and taught them thofe things which the Chriltians

now believe." To the fame purpofe, Origen advifes his

auditors to pray unto Almighty God, " especially on the

Lord's day, which is a commemoration of Chrilt's pallion
;

for the refurreftion of Chrilt is not only celebrated once a

year, but every feven days." But it has been obferved,

that, although it is not improbable that the fird day of the

week was thus diltinguilhed in commemoration of our

Lord's refurreftion, we have no evidence in fcripture that

this was the cafe, or that it was inltituted for this purpofe.

That this day was denominated " Sunday" at a very early

period, is evinced by a variety of teftimonies, which it is

needlefs, to cite. Jultin Martyr and Tertullian in particular

ufe this appellati n. But though they fo far complied

with the Heathens as to call '.hi* day Sunday, yet they do

not leem to have fo far indulged the .lews as to call it the

** Sabbath-day ;" for through all their writings they vio-

lently declaim againfl fabbatizin?, or keeping the fabbath-

day, that is the Judaical obfervation of the feventh day,

which we mult always urderlland by the word " Sabba-

tum" in the writings of the ancients, not the obfervation of

the lirll day, or the Lord's day ; for that was conftantly

brated : and bv thofe who condemn the obfervance of
the fabbath-day, the fanftification of the Lord's day is

approved and recommended, as by Juftin Martyr and Ter-
tullian, and alfo by Ignatius, who lavs in one place, " let

us no longer labbatr/.e," and in another, " irltead of fab-

batizing, let ever) Chriltian keep tiie Lord's day, the day on
which Chrilt arofe again ; the queen of days, on which our
lite arofe, and death was conquered by Chrilt." The Ealleru

churches, however, in compliance with the .Tewilh converts,

who were numerous in thole parts, performed on the feventh

day the lame public religious lervices that tiny did on the

li ll day, obferving both the one and the other as a feftival.

Whence Origen enumerates Saturday as one of the four

fealts folemnized in lus time ; though, on the contrary, fome of

the Weftern churches, that they might not feem to judai/.e,

faded on Saturday. It it be inquired, what duties were
appointed for the Jewifh fabbath, and under what penalties,

and in what manner it was obferved among the .lew?, we
find that by the fourth commandment, a Hint e< ilation from
work was enjoined not only upon Jews by birth, or religious

prohflion, but upon all who relided within the limits of

the Jewifh Hate; that the fame was to be permitted to their

flaves and their cattle, and that this relt was not to be vio-

lated under pain of death. (Exod. xxxi. 14.) Bel'u'es, the

feventh day was to be 1 1 by double facrifices in

the temple. (Numb, xxviii. g, 10.) Accordingly, we find

in the lequel of the hiilorv of the Jews, that the fabbath

was in fact obferved amonglt them, by a fcrupulous ablti-

nence from every thing which, by any pofiible conllriiftion,

could be deemed labour ; as from drelEng meat, from travel-

ling beyond a fabbath-day's journey, or about a fingle mile.

In the Maccabsean wars, they luffered 1000 of their number
to be (lain, rather than do any thing in their own defence

on the fabbath-day. In the final liege of Jerufalem, after

they had fo far overcome their Icruples, as to defend their

perfons when attacked, they refilled any operation on the

labbath-day, by which they might have interrupted the

enemy in filling up the trenches. After the eftablilhment

of fynagogues, it was the cuftom to aflemble in them on the

fabbath-day, for the purpofe of hearing the law rehearfed

and explained, and probably for the exercife of public

devotion. According to the Jewifh computation, the fab-

bath held from 6 o'clock on the Friday evening to 6 o'clock

on Saturday evening.

It has been a queltion of confiderablc intered, whether

the command by which the Jewifh fabbath was mllituted,

extend to Chriltians ? Some, in the difcullion of this

queltion, have fuppofed that the tranfattiou in the wilder-

recorded in the 16th chapter of Exodus, was the lirlt

aftual inltitution of the fabbath, and that it was afterwards

eitablilhed with great folemnity by the fourth command-
ment. Whilft others contend that the fabbath was inlti-

tuted at the time of the creation, as related in the fecond

chapter of Genefis. The principal arguments pertaining

to this queftion, have been briefly dated under the article

Sabbath. Archdeacon Paley, who adopts the opinion

of thofe who maintain that the inltitution of the Jewifh

fabbath firlt took place in the wildernefs, confiders, as they

do, the blcfling and fanftification, i. e. the religious dif-

tinftion and appropriation of the feventh day, mentioned in

the book of Genefis, as not having been m~Ae till many
ages afterward-. He alleges, that the words do not allert,

that God thrn " blelled" and " fanchfied" the feventh day,

but that he blelfed and fanftificd it, becaufe he had on that

day relied from the work of creation, and for that reafon :

and if it be afked, why the fabbath, or fanftification of the

feventh
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feventh day, wai then mentioned, if it was not then ap-

pointed, our author replies, that the order of connexion,

and not of time, introduced the mention of the fabbath in

the hillory of the fubject which it was ordained to com-
memorate. This interpretation, he fays, is ftrongly fup-

ported by a paflage in the prophecy of Ezekiel, where the

fabbath is plainly fpoken of as given, or, as the exprefiion is

fuppofed to mean, as Jirjl injlituled, in the wildernefs.

(E/.ek. xx. 10, n, 12.) Nehemiah alfo accounts the pro-

mulgation of the fabbatic law amonglt the tranfactions in

the wildernefs, and this circumltance is confidered as afford-

ing another important argument in favour of the fame

opinion. (Nehem. ix. 14.. ) If the divine command, by
which the fabbath was inllituted, was actually delivered at

the creation, as many learned writers have maintained, it

was without doubt addreffed to the whole human fpecies

alike, and continues, unlets repealed by fome fubfequent

revelation, obligatory upon all who have the knowledge of it.

But if the command was publifhed for the firit time in the

wildernefs, then it was immediately directed to the Jewifh

people alone, and the fabbath ought to be regarded as part

of the peculiar law of the Jewifh policy. In farther fup-

port of this latter opinion, it is alleged, that the fabbath is

defcribed as a fign between God and the people of Ifrael

JExod. xxxi. 16,17. Ezek. xx. 16.); and that it does not

eem eafy to underftand, how the fabbath could be a
*' fign" between God and the people of Ifrael, unlefs the

obfervance of it was peculiar to that people, and defigned

to be fo. The diftinction of the fabbath is, in its nature,

as much a pofitive ceremonial inititution, as that of many
other feafons which were appointed by the Levitical law

to be kept holy, and to be obferved by a diftinct relt : fuch

were the firlt and feventh days of unleavened bread ; the

feaft of pentecofl ; the feafl of tabernacles ; and in the 23d
chapter of Exodus, the fabbath and thefe are recited

together. It is further argued, that the obfervation of the

fabbath was not one of the articles enjoined by the apoftles

in the 15th chapter of Ads, upon them " which, from
among the Gentiles, were turned unto God." St. Paul

evidently appears to have confidered the fabbath as part of

the Jewifh ritual, and not binding upon Chriftians as fuch.

Gol. ii. 16, 17.

To the objection, that the reafon affigned in the fourth

commandment for hallowing the feventh day, viz. " becaufe

God refted on the feventh day from the work of the crea-

tion," pertains to all mankind, it is replied, that although
in Exodus the commandment is founded upon God's relt

from the creation, in Deuteronomy (chap. v. 13— 15.) the

commandment is repeated with a reference to a different

event. If it be objected, that inafmuch as the other nine

commandments in the decalogue are confeffedly of moral
and univerfal obligation, it may be reafonably prefumed
that this is of the fame, the anfwer is, that this argument
will have lefs weight, when it is confidered, that the dis-

tinction between pofitive and natural duties, like other

diltinctions of modern ethics, was unknown to the fimplicity

of ancient language ; and that there are various paffages in

fcripture, in which duties of a political or ceremonial, or

pofitive nature, and confeffedly of partial obligation, are

enumerated, and without any mark of difcrimination, along

with others which are natural and univerfal. See Ezek.
xviii. 5—9 ; and Acts, xv. 28, 29.

If the law by which the fabbath was inllituted be confi-

dered as a law only to the Jews, it becomes an important

inquiry, whether the founder of Chriftianity delivered any
new command upon the fubject ; or, if that (hould not

appear to be the cafe, whether any day was appropriated

to the fcrvice of religion, by the authority or example of
his apoftles ? The practice of holding religious afiemblies

upon the firlt dav of the week wa> fo early and univerfal in

the Chriftian church, that we derive from hence confiderable

proof of its having originated from fome precept of Chrilt,

or of tiis apoilles, though no fuch precept be now extant.

It was on it\e firjl day of the week that the difciples were
aflembled, when Chrilt appeared to them for the firft time
after his refurrcction. (John, xx. 19.) If we allow that

this might have been accidental, yet we read in the 26th
verfe of the fame chapter, " that after eight dayn," that is,

on \bcjirjl day of the week follo-joing, " again the difciples

were within," which fecond meeting upon the fame day
of the week leem ; like an appointment and defign to meet
on that particular day. The fame cuftom feems alio to

have been obferved in a Chrillian church at a great diltance

from Jerufalem. (Acts, xx. 6, 7.) The practice men-
tioned in this paflage feems now to have been familiar and
eflablifhed. (See alfo 1 Cor. xvi. I, 2.) From thefe paf-

fages we deduce ample evidence, that the Chriftians held

and frequented religious afiemblies upon the firlt day of the

week. Neverthelefs, a ceffation upon that day from labour,

beyond the time of attendance upon public worfhip, is not

intimated in any pafTage of the New Teftament ; nor did

Chrilt or his apoftles deliver, as Paley fuppofes, any command
to their difciples for a difcontinuance upon that day of the

common offices of their refpective profeffions. This referve

cannot be cenfured as a defeat in the Chriftian inftitution by
any who coniider, that in the primitive condition of Chrif-

tianity, the oblervation of a new fabbath would have been

ufelefs, or inconvenient, or impracticable. During Chrilt's

perfonal miniltry, his religion was preached to the Jews
alone. They already had a fabbath, which, as fubjects of
that economy, they were obliged to keep, and did keep.

It was not, therefore, probable that Chrijl would enjoin

another day of reft in conjunction with this.

Archdeacon Paley deduces from his whole inquiry on
this fubject the following conclufion ; viz. that the ajfem-

bling upon the firlt day of the week for the purpole of

public worfhip and religious inftruction, is a law of Chrif-

tianity, of divine appointment ; and that the rejling on that

day from our employments longer than we are detained from
them by an attendance upon thefe afiemblies, is to Chrillians

an ordinance of human inititution ; binding, neverthelefs,

upon the confeience of every individual of a country in

which a weekly fabbath is eflablifhed, for the fake of the

beneficial purpofes, which the public and regular obfervance

of it promotes ; and recommended, perhaps, in fome degree,

to the divine approbation, by the refemblance it bears to

what God was pleafed to make a folemn part of the law

which he delivered to the people of Ifrael, and by its fub-

ferviency to many of the fame uies.

We may obferve, in general, that if the defign of a reli-

gious aflembly require that it be held frequently, it is molt

expedient that it mould return at dated intervals ; and that

the fame feafons fhould be obferved throughout the country.

That part of the religious diftinction of leafons, which

confills in a general intermiffion of labour and bufinefs

during times fet apart for the exercife of public worfhip,

is founded in the reafons which make public worfhip itfelf

a duty. But as the celebration of divine fervice never oc-

cupies the whole day, the other interval of Sunday, that

is not fpent at church, mult be confidered as a mere relt

from the ordinary occupations of civil life ; and he, fays

Paley, who would defend the inftitution, as it is required

to be obferved in Chriftian countries, unlefs he can produce

a command for a « Chriftian fabbath," muft point out the

ufe<
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uies of it in that view. Firfi, that interval of relaxation

which Sunday affords to the laborious clafe of mankind

contributes, in a great degree, to thi fction

of their live-, b th ai it refrelhes them lor the time, and I

it relieves their fix da\s' labour by the profpect of a <lay of

rell always approaching. In this vi w of the inftitution,

whatever may be its origin, it mull appear to be highly

ufeful ; nor is any thing loll to the community by the inter

-

miffion of public indullry one day in the week ; tor in

countries tolerably advanced in population, and the arts of

civil life, there is always more than enough of human labour.

Sunday, bv fufpending many public divcrfions,

and the ordinary rotation oi employment, leaves to men of

v rank and profefflon fufficient leifure, and not more than

fumcient, both for the eiternal offices of Chriilianity, and

the actual, but equally iicccflarv, duties ot religious medi-

tation and inquiry. And thirdly, they whofe humanity

embraces the whole fenfitive creation, will cfleem it no

incontiderable recommendation of a weekly return of public

that it affords a refpite to the toil of brutes.

Having Hated the obligation of Chrillians to comply with

the religious obfervations of Sunday, as it anles from

the public ufes of the inftitution, and the authority of the

apollclic practice, it follows of courfe that the manner of

obferving it ought to be that which beil fulfils thefe ufes,

and conform* the neareft to this practice. The ufes of this

inttitiition are to facilitate attendance upon public worfhip,

or to meliorate the condition of the laborijus dalles of

mankind, and by a general fufpenfion of bufinefs and amufe-

ment, to invite and enable perfons of every delcription to

apply their time and thoughts to fubje&s pertaining to

their falvation. The duty of the day mull, therefore, be

violated ; jirjl, by all fuch employments or engagements as

hinder our attendance upon public worfhip, or occupy fo

much of our time as not to afford fufficient leifure for reli-

gious reflection ; fuch are travelling, vifiting durine the

le day, or employing the time at home in any kind of

bufinef* that bears no relation to religion. Secondly, by
unnecdiary encroachments upon the reft and liberty which
Sunday oujjht to afford to the inferior orders of the com-
munity. Thirdly, by fuch recreations as are cuftomarily

forborne, out of refpeit to the day ; as hunting, (hooting,

fifhing, public diverfions, frequenting taverns, and playing at

cards or dice.

It wa9 Conltantine the Great who firft made a law for

the proper obfervation of Sunday ; and who, according to

Eufebius appointed it mould be regularly celebrated

throughout the Roman empire.

Before him, and even in his time, they obferved the

Jewifh fabbath, as well as Sunday ; both to fatisfy the law
of Mofes, and to imitate the apoitles, who ufed to meet

her on the lirlt day.

By Conlt. made in 321, it was decreed,

that ..-.ure, the Sunday mould be kept a day of
in all cities ard towns, but he allowed the country

•
1
le to follow their w irk. In 538, the council of

Orleans prohibi'ed this country labour ; but becaufe there

were Hill many Jews in the Gaul-, and the people gave into

a good many fuptr!titiou= ufaee.-, in the celebration of the

new fabbath, like thofe cf the .lews among that of the old
;

the council declares, that to hold it unlawful to travel with
to prepare food > any

g r.ecellary to the cleanlincfs and decency of houfes

or perfon!, favours more c f .ludaifm than Chriilianity.

It 1 well obfervtd by judge Blackltone (book iv.), that

belides the notori cy and fcandal of permitting

any fecular bt . be publicly tranfacted on tlus day,

in country profeffing Chriilianity, and the corruption of

morals which ufually follows the profanation of it; the

keeping one day in fevien holy, a^ a time of relaxation and

refreshment, as well a^ for public worfhip, 1 nable

fervice to a Hate, conlidered merely as a civil inlliitition.

It humanizes, by the help of converfation and fociety, the

manners of the lower dalles, which would otherwife dege-

nerate into a fordid ferocity and favage Irlliflincfs of fpint :

it enables the indullnous workman to purine his occupation

in the enfuing week with health and cheerfulnels : it im-

prints on the minds of the people that fenfe of their duty to

God, fo neceflary to make them good citizens; but which

would be worn out and defaced by an unremitted continuance

of labour, without any Hated times of recalling them to the

worfhip of their Maker. Accordingly, the laws of king

Athelltan (c. 24.) forbid all merchandizing on the Lord's

day, under very fevere penalties. And by 27 Hen. VI.
c. c, no fair or market (hall be held on the principal feftivals,

Good Friday, or any Sunday, (except the four Sundays in

harvelt,) en pain of forfeiting the goods expofed to fale.

Moreover, by 1 Jac. c. 22, no fhoe-maker is to cxpofe to

fale any flioes, &c. on pain of 3*. 4J. a pair : and by
1 Car. I. c. 1, no perfons fhall affemble out of their own
parifhes, for any fport whatfoever, upon this day ; nor, in

their parifhes, fhall ufe any bull or bear-baiting, interludes,

plays, or other unlawful exercifes or paftimes, on pain that

every offender mult p.iy 3/. 4//. to the poor. By 29 Car. II.

c. 7, no perf in is allowed to work on the Lord's day, or

ufe any b at or barge, (unlefs allowed by a jultice of peace,

or flirty watermen allowed to ply on the Thames, 1 1 & 12 W.
c. 21.), or expofe any goods to fale; except meat in public

houfes, milk and mackarcl at certain hours (10 & II W.
c. 24. ), and works of neceflity or charity, on forfeiture of

5j. Or if any butcher, by himfelf, or any other for him
by his privity or confent, fhall kill or fell any victuals on
the faid day, he fhall forfeit 6s. Sd. Nor fhall any drover,

carrier, or the like, travel upon that day, under pain of 20s.

(3 Car. c. l.) Fifh-carriages (for the fupply chiefly of the

markets within London and Weflmi: Iter) lhall be allowed

to pafs on Sundays or holidays, whether laden or returning

empty. No arrcft can be made nor procefs ferved upon a

Sundav, except for trealon, felony, or breach of the peace

:

nor can any proceedings be had, nor judgment given, nor

fuppoled ;!, on a Sunday : nor fhall any hundred

be anfwerable for a robbery committed on that day.

By 9 Ann. c. 23, it fhall be lawful for any licenfed

hackney-coachman, or his driver, or any chairman, to ply

and Hand with their coaches and chairs, and to drive and
carry the fame refpectively on the Lord's day, within the

limits of the bills of mortality.

By 21 Geo. III. c. 49, it is enacted, that every houfe,

room, or other place, which (hall be opened or ufed for

public amufement, or for public debate, or any fubject

whatever, upon any part of the Lord's day called Sunday,

and to which perfons (hall be admitted by the payment of

money, or by tickets fold for money, directly or indirectly,

(hall be deemed a diforderly houfe or place ; and the keeper

of it fhall forfeit 200/. for every Sunday the fame fhall be

fo ufed, and be otherwife punifhable as the law directs in

cafes of diforderly houfes ; and the perfon managing the

fame, or acting as mafter of the ceremonies, or as moderator,

prelident, or chairman, in any fuch debate, (hall forfeit 100/.,

and the door-keeper, or other perfon delivering out tickets,

50/. ; and any perfon advertifing luch amufement (hall for-

feit 50/. For the penalty of killing game on Sunday, fee

Gams. For the penalty of not attending public worfhip

on Sunday, fee Nonconform
By
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By 34 Geo. III. c. 61, it is enafted, that no baker car-

rying on his bufinels in the city of London, or within twelve

miles of it, fhall make and expofe to fale any bread or rolls,

or bake any meat puddings, pies, or tarts, or in any other

manner exercife his trade or calling, except in the manner
allowed by that aft, which permits the felling of bread,

and the baking of meat puddings or pies only, on the

Lord's day, between the hours of 9 o'clock in the forenoon

and r o'clock in the afternoon, fo as the perfon requiring

the baking thereof fhall carry or fend the fame to and from
the place where fuch meat pudding or pie is baked, the

penalty is 10/., and profecutions are to commence within

fix days after the offence is committed.

By 48 Gpo. III. c. 70, which principally adjufts the

penalties annexed to offences, any mafter or miftrefs baker

is allowed within the limits of the weekly bills of mor-
tality, and within ten miles of the Royal Exchange, to

deliver to cuflomers on the Lord's day bakings, until half

an hour pafl one in the afternoon of that day.

In the breviary, and other offices, we meet with Sundays
of thejir/l andJecond clafs. Thofe of the firft clafs are, Palm,

Eqfler, Advent, and Whitfunday, thofe of Quafimodo and Qua-
dragejima ; each of which fee under its proper article. Thofe
of the fecond clafs are the common Sundays.

Anciently each Sunday in the year had its particular name,
which was taken from the introit of the day ; which cuftom

has only been continued to fome few in Lent : as Reminifcere,

Oculi, Littare, Judica.

Sunday, Quinquagefima. See Quinquagesima.
Sunday, Trinity. See Trinity.
Sunday Letter. See Dominical Letter.

Sunday River, in Geography, a river of Southern Africa,

on the fouth coaft of the Cape Colony, which falls into

Algoa, or Zwart Kop's bay, oppofite to the ifland of Saint

Croix. It rifes in the midit of the Snowy mountains, and
continues a permanently flowing ftream, broad and fhallow in

the middle part of its courfe, and narrow and deep towards
the mouth, which, like the other rivers, is choaked with

a bed of fand. This, as well as the other rivers of the

colony, is well flocked with perch, eels, and fmall turtle,

and, to a certain diftance from the fea-coafl, abounds with
almoll every kind of fea-fifh peculiar to this part of the

world.

Sunday Salt. See Salt.
SUNDBACH, or Landmat, in Geography, a river of

Switzerland, which runs into the Linth, near Weffen.

SUNDBORN, a town of Sweden, in Dalecarlia
; 5

miles N.E. of Fahlun.

SUNDEAH, a towa of Bengal ; 6 miles N.E. of
Ramgur.
SUNDEEP, or Sundiva, an ifland at the mouth of

the river Megna, or Burhampooter, about 100 miles in cir-

cumference ; anciently belonging to Aracan. The Portu-
guefe, in 1602, finding it naturally Itrong, took it from the

Moguls ; but the king of Aracan, jealous of their grow-
ing power, compelled them in the next year to retire. N.
lat. 22 28'. E. long. 91 33'.

SUNDER, To, in Agriculture, a provincial term, figni-

fying to air and expofe to the fun and wind, as hay that

has been cocked up without being fully dry, and is refpread

out.

SUNDERAGOODA, in Geography, a town of Hin-
dooltan, in the circar of Cicacole ; 6 miles S.E. of Ki-
inedy.

SUNDERBORG. See Sonderborg.
SUNDERBUNDS. See Delta of the Ganges.

SUNDERDOO, or Melundy, a fortified ifland in the

Indian fea, near the W. coall of Hindooftan, 10 mile« \i
the N.E. by N. of Vingofla rocks, and reduced by com-
modore James in 1765. N. lat. 15° 52' 30". E. long.

73° 16' 30".

SUNDEREN, a town of the duchy of Weftphalia;
25 miles W. of Brilon.

SUNDERGAUT, a town of Bengal; 28 miles S. of
Calcutta.

SUNDERHAMN. See Soderhamn.
~SUNDERKIOPING. See Soderkioping.

SUNDERLAND, a borough-town in the north divi-

fion of Eafington ward, and county-palatine of Durham,
England, is feated on the fouth-wefi bank of the river

Wear, and on the high road which branches from thence to
Durham, Stockton, Newcaftlc, and Shields. In the reign

of Henry VIII., Sunderland firfl began to afTume a fepa-

rate municipal importance : at that time the confervator-

fhip of the river belonged to the crown ; but fince that

period feparate commiffioners have been appointed. Bifhop
Morton, in 1634, incorporated the inhabitants by the title

of " Mayor, aldermen, and commonalty of the borough
of Sunderland." This charter, in the unquiet times which
fucceeded, was fuffered to expire. At the reftoration of
Charles II., letters patent were iffued for the ereftion of a

light-houfe and piers, and forthe prefervation of the harb&ur;

for which purpofe, various afts of parliament had already

pa(Ted, fince the reign of Henry VIII. Till the year

1 7 19, this town wascomprifed within the parifhof Bilhop's-

Wearmouth (fee Wearmouth) ; but the population hav-

ing then fo greatly increafed, an aft of parliament was pro-

cured for making the town and townfhip of Sunderland a
diftinft parilh ; upon which a church was erefted here, on
a part of one of the common fields. Sunderland harbour is

formed by two piers, on the north and fouth fides of the river;

on the former of which a circular light-houfe was erefted in

1802. The trade of Sunderland has been long in a ftate

of progrefiive increafe ; but during the latter part of the

laft century has been yet more rapid. The exDorts are coal,

lime, glafs, glafs-bottles, grind-flones, and copperas. The
coal trade, the principal occupation of the inhabitants, em-
ploys about 520 fhips, exclufive of 492 keels, which con-

vey the coal from the ftaiths to the larger veflels. This coal

is chiefly carried to the metropolis ; although great quan-

tities are fent to the Baltic, to France, and Holland ; mak-
ing the whole quantity annually exported from Sunderland,

about 315,000 Newcaftle chaldrons. The number of per-

fons employed in this trade fome time fince was fuppofed

to be 26,000, on the Wear only. A good deal of lime is

annually fent to Yorkfhire and Scotland. Many of the

inhabitants of the town are employed in the manufacture of

patent rope, bottles, and broad glafs, copperas, and white

and brown earthenware. There are alfo various free-ftone

quarries in the neighbourhood of Sunderland. The prin-

cipal buildings here are the parifh-church, a chapel of eafe,

which has been erefted on account of the increafed popula-

tion ; meeting-houfes belonging to the various fefts of dif-

fenters ; the barracks ; the theatre, and the aflembly-room.

The town alfo contains feveral charitable inltitutions, among
which are a humane fociety, a difpenfary, and two fchools.

The municipal government is veiled in a mayor, aldermen,

&c. Here are two annual fairs, with a weekly market oil

Friday. The population of Sunderland confifled, in 181 1,

of 12,289 perfons, occupying 1684 houfes. At the ex-

tremity of the town, towards Bifhop's-Wearmouth, is the

celebrated iron bridge over the Wear, for a particular de-

fcription of which, fee the article Bridge. (See alfo Wear-
8 MOUTH.}
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vouTn.) — Beauties of England and Wales, vol. v. by

anil John Britton.

Sl id, a town/hip of America, in the Hate of

Vermont and county of Bennington ; 16 mile* N.E. of

Bennington ; containing 575 inhabitants, and a lead-mine.

Alio, a townlhip of Maflachufctts, in Hampfhire county,

on the Hall fide ot Connecticut river, about :o miles N. oi

Haclky ; containing a handiomc congregati Dal church,

and 551 inhabitants, and incorporated in 1718.

11 Fort, a fort of the illaud ot Barbadoes ;

1 mile N. of Speights Town.
:nl, a cape of England, in the county

of Laucafter, at the mouth of the river Lune
; 5 miles

mealier Alfo, a cape on the E. coalt of
' md, and county of Northumberland, in the German

N'.lat. 52 .•-'.' \V. long, i
' 4+'.

lee So.nder.suu

SUNDGAW, formerly a diftrid of Germany, on the

left Gde of the Rhine, but now the fouthern part ot the

department of the Lower Rhine.

SUNDI, a province of Africa, in the kingdom of

Congo, on the border* of the river Zaire. Its chief town

has the fame name.

SUND1VA. Sec Sundeep.
SUNDSIO, a town of Sweden, in the province of

JamllanJ, on a branch of lake Storfio ; 10 miles S.S.E. of

Ollen
SUNDSWALL, a fea-port town of Sweden, in the

province of Medelpad, on the W. lide of the gulf of Both-

nia. The harbour, about a league in length, is very con-

venient. The chief articles of trade are tar, bark of birch-

tree;, deals, linen, 3cc. ; 20 miles S. of Hernofand. N.

lat. 61' 47'. E. long. i 7
J

5'.

SUNECOSS, a river which rifes in Bootan, and runs

into the Burhampooter, a little below Rangamatty, in

Bengal.

SUNERAMPOUR, a town of Bengal; 40 miles

N.E. of Dacca. N. lat. 24 2'. E. long. 91 9'.

SUNERGONG, Sunnergaum, or Sonergong, a town
of Hindoollan, 111 the country of Bengal, formerly a con-

lidcrable city, and celebrated for its manufa&ure of cotton ;

fituated on one of the branches of the Burhampooter ; 14
miles S.E. of Dacca.
SUNGARA, a town of Perfia, in the province of

Saltan or Segellan ; 50 mile? W. of Meirnend.

SUNGEL, a town of the duchy of Warfaw; 27 miles

S. of Pofen.

SUNGRA, a town of Bengal ; 26 miles S. of Ghi-

dore.

SUNGUMNERE, a town of Hindoollan, in Baglana;

3 j mil»s W. of Bahbelgong.

SUNGWAH, a town of Hindoollan, in Baglaua ; 14
N. of Amednagur.

SUNHARETE, a town of France, in the depart-

of the Lower Pyrenees
; 7 miles S. of Mauleon.

SU-NIM, a town of China, of the third rank, in Pe-

tche-li ; 27 miles S.E. of Pio-ting.

SUNISA, a town of Afiatic Turkey, in Nate-lia ; 25
mile* N. of Tocat.

SUNK Islanp, an ifhnd on the river Humber, about

two miles in length, and a mile and a half in breadth, of an

oblong form, and about nine miles in circumference ; fepa-

rated from the coalt of Yorkfhire by a channel two miles

broad, which is almoll dry at low water. On this ifland

are Come thoufand acres in cultivation, and a few inhabit-

ants to take care of the banks; 10 mile9 N.W. of Spurn
Head.

Vol. XXXIV.

SuHK.-1'it Drain, iu Agriculture, a term fometimes ap.
plied to that fort of drain which is funk large and deep,

tor the purpofe of drawing off the wetnefl of the land, or

for collecting, receiving, and holding the water of it, until

it can be removed by other luitable means, final! 1

fuperficial drains in the land being made to commtn
with it, to as to rerder the ground perfedl) dry, 1

oi this fort are lometimes tormed of ver I

or dimenflons and depths, being often walled, or otherwife

fecured on the fides, fo as to have machinery for lifting

or raifing and difclnrging the water they may contain, fixed

in them.

SUNKAR, in Geography, a river of Hindoollan, which
runs into the bay ot Bengal, N. lat. 22 5'. E. long.
20° 58'.

Si \'KAR. See Sukoh.
SUNKEERAH, a town of Hindooflan, in Guzerat

;

25 miles S.E. of Chitpour.

SUNKERA, a town of Hindooflan, in Guzerat ; 20
miles S. of Champaneer.

SUNKERSUR, a town of Hindoollan, in Bahar
; 3S

miles N. of Hnjypour. N. lat. 26 8'. E. long. 85° 25'.

SUNMAR, a town of Thibet ; 10 miles W. of Painom
Jeung.

SUNN Plant or Hemp, in Agriculture, See C-ROTO-
niALA Juncea, and Son or Sun Plant.

SUNNAGUR, in Geography, a town of Hindooflan,
in the circar of Sumbulpour ; 40 miles S.S.E. of Sum-
bulpour.

SUNNAM, or Soonam, a town of Hindooflan, in the
circar of Hiil'ar ; about 60 miles to the S.W. of Sirhind.

See Soonam.
SUNNANSKAR, a fmall ifland on the E. fide of the

gulf of Bothnia. N. lat. 6 i° 25'. E. long. 21 8'. See
Sun A PEE.

SUNNEMO, a town of Sweden, in the province of
Warmeland ; 10 miles N. of Philippftad.

SUNNOUL, a town of Hindooltan, in Bahar ; 13 miles

S. of Bettiah. N. lat. 26 33'. E. long. 84 49'.

SUNOUT, a town of Hindoollan, in Bahar; ce miles

S.S.W. of Patna.

SUNPAT, a town of Hindoollan, in the fubah of Delhi

;

27 miles N.N.W. of Delhi.

SUNUND, a town of Hindoollan, in Guzerat; 20 miles

S.W. of Amedabad.
SUOMUSJARVI, a town of Sweden, in the govern-

ment of Abo ; 42 milt s E. of Abo.
SUOMUSSALMI, a town of Sweden, in the govern-

ment of Ulea
; 53 miles N.N.E. of Cajana.

SUONATA, in Mufic. See Sonata.
SUONATINA, or Sonatina, in the Italian Mufic, a

little, Ihort, eafy fonata.

SUONIJOKI, in Geography, a town of Sweden, in the

government of Kuopio; 27 miles S.S.W. of Kuopio.
SUONLY, a town of Hindoollan, in Vifiapour

; 9 miles

E. of Currer.

SUONO. See Sound.
SVOPA, in Geography, a river of Ruffia, which runs

into the Sem, near Lgov, in the government of Kurfk.

SUOVETAURILIA, or Solitauiulia, a folemn

facrifice among the ancient Romans ; in which they offered

three viftims of three different kinds, -viz. a bull, a ram,

and a boar.

Livy, defcribing it, calls it fuovctaurilia ; as compofed
of fui, ovis, and taurus ; the names of the three vidtiras

lacrificed.

Dion. HalicarnafTus, defcribing the fame, calls it folilau-

3 Y rilia ;
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r'tlia ; in regard it was required, that the victims were per-

feet, and without any defect
; follus, or folus, in the lan-

guage of the Ofci, fignifying integer, entire. See Am-
BARVALIA.
SUPARABU, in Geography, a fmall ifland in the At-

lantic, near the coatt of Brafil. S. lat. 25 27'.

SUPAY Urco, or Devil's Hill, a remarkable eminence

in Quito, in Peru, between the vallies of Chugui-pata,

and thofe of Paute. It has its name from a fabulous (lory

of enchantment, propagated by a fuperltitious Spaniard. It

it thought to contain rich mines.

SUPERACUTE, in th» Old Mufic, were fuch high

founds as exceeded E la, thehigheft note in the fcaleof Guido,

before the term alt, or in alto, came into ufe. It has long

been proverbial to fay, in fpeaking of any thing in excels,

alluding to the high notes in mufic, that a man's pride,

vanity, or infolence, goes a note above E la. See Alt,
Scale, and Diagram.
SUPERBIPARTIENS. See Ratio.
SUPERBUS Musculus, in Anatomy, the fuperior

ftraight mufcle of the eye. See Eye.
SUPERCARGO, an officer charged with the accounts

of the cargo, and all other commercial affairs in a mer-

chantfhip.

SUPERCILIARY, in Anatomy, an epithet of certain

parts about the eye-brow. The fuperciliary arch or ridge

is the bony fuperior margin of the orbit. The foramen or

notch of the fame name is placed in that arch, and gives

paffage to the fuperciliary artery and nerve.

SUPERCIL1I Corrugator, a fmall mufcle of the

eye-brow. See Eye.
SUPERCILIUM, in the Ancient ArchiteBure, denotes

the uppermolt member of the cornice ; called by the mo-
derns corona, crown, or larmier.

Mr. Evelyn conceives, it (hould rather have been called

Jlillicidium, or drip; to denote its office of flickering the

order from rain, &c.
Supercilium is alfo ufed for a fquarc member under the

upper tore, in fome pedeltals.

Some authors confound it with the tore itfelf.

Supercilium Term. See Adiantum.
SUPEREROGATION, in Theology, what a man

does beyond his duty, or more than he was commanded
to do.

The Romanics Itand up (Irenuoufly for works of fuper-

erogation ; and maintain, that the obfervance of evange-

lical counfels is fuch. By means of thefe, a ftock of merit

is laid up, which the church has the difpolal of, and which
fhe distributes in indulgences to fuch as need.

This monftrous and abfurd doctrine was firft invented

towards the dole of the 12th century, and modified and
embellifhed by St. Thomas in the 13th : according to which
it was pretended, that there actually exifted an immenfe
treafure of merit, compofed of the pious deeds and vir-

tuous aftions, which the faints had performed beyond what
was neceffary for their own falvation, and which were,
therefore, applicable to the benefit of others ; that the

guardian and difpenfer of this precious treafure was the
Roman pontiff ; and that, of confequence, he was em-
powered to affign to fuch as he thought proper a portion

of this inexhautlible fource of merit, fuitable to their re-

fpeetive guilt, and fufficient to deliver them from the punilh-

ment due to their crimes.

The reformed church do not allow of any work of fuper-

erogation ; but hold with the apoftles, that when we have
done our bed, we are but unprofitable fervants.

SUPERF/ETATION, mPhyfiology, the formation of

another child, in confequence of a fecond impregnation, in

a female already pregnant. The poffibility of fuch an oc-

currence has been doubted ; and reafons are affigned in the

article Generation, under the head of Phyfiology of the

female organs, which jultify that doubt. The following

has been lincc publilhed, under the title of " a cafe of
fuperfsetation," by Dr. Maton, in the fourth volume of

the Tranfaftions of the College of Phyficians, p. 161. A
lady, who had previoufly borne children, had, on the 12th

of Nov. 1807, another male child, which was brought

forth under circumltances peculiarly diftreffing, being dropt

on a bundle of ftraw at midnight in an uninhabited room.

Though this infant had every appearance of health at the

time of birth, he lived about nine days only. On the

2d of February, 1808, (not quite three months from the

former accouchement, (he wai delivered of another male in-

fant completely formed, and apparently in perfect health.

This child died in about three month 1
! of meafles.

SUPERFICIAL Content. See Superficies, Area,
and Measuring.

Superficial Fourneau, in Fortification, the fame with

caiffon, which is a wooden cheft, or box, with three, four,

five, or fix bombs in it. Sometimes it is filled only with

powder, and ufed in fieges, by being buried under ground,

with a train to it, to blow up any lodgment that the egemy
may make.

Superficial Hollow Earth-Drain, in Agriculture, fuch

a drain as is formed with earthy materials, at no great depth.

This fort of drain may be found ufeful and effective, ac-

cording to Mr. Marthall, " where a bafis of firm clay, or

ftrong loam, is fituated beneath an abforbent fubfoil, and

at a convenient depth, as from twenty to thirty inches be-

neath the furface, being grooved out of the bafe, and

formed with earth alone, at a comparatively fmall expence,

even where ftones or bricks are plentiful. They may br

employed with effect, either to collect water from the fub-

foil, or to receive rifing waters through the perforations at

their bafes. In forming them, a wider trench having been

funk through the foil and the fubfoil, if any, a narrower

groove is, it is faid, formed in the bafe, leaving a flat even

fhoulder, or (helf, on either fide of it. On thefe fhoulders

the inverted turf, raifed at the top of the trench, or col-

lected in making furface-drains on old grafs lands, and cut

five or fix inches thick, is laid as a cover to the groove ; and

upon this the excavated mould of the trench is returned."

And in regard to the dimenfions of a drain of this fort, they

may be thefe: the bottom of the trench ten or twelve

inches wide ; the top of the groove five or fix inches, nar-

rowing to three or four inches at the bottom ; its depth five

or fix inches. As the turf decays, the middle of the cover

moulders down, and forms an arched roof to the open drain,

which thus acquires an oval form. It is added, that if, in

forming a drain of this conftruction, the bottom of it crofs

or touch upon a vein, or a itratum, of loofe earth, as that

in which the water more particularly lodges, it is neceffary

to line the pipe or operative part of the drain with turf, to

prevent the fides from (hooting in, and thereby choaking

up its channel. In performing this more difficult part of

the operation, the wider trench is to be continued down to

the bottom of the drain ; and if this alfo require to be

ftrengthened, a few inches lower, to receive a floor of turf.

On this floor, ten or twelve inches wide, two lines of fods

are fet on edge, and leaning fomewhat outward, fo as to

anfwer the form of the groove ; and are firmly fixed in

their places by the covering turfs. The joints on every fide

are to be left fufficiently open, to permit the waters to filter

freely into the trenchlet or pipe of the drain, and clofe

enough
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enough to prevent any grouty matter from entering it, and

thereby filling it up.

nornontal-Draining Auger, that kind of

tool of the auger fort, which is employed in boring in hori-

zontally into the Kind, in pits, quarries, and other limilar

places, at no great depth from the furface. See SPRINO-
Dra'ming yYr.

SUPERFICIES, or Surface, in Geometry, a magni-

tude, confidered as having two dimenfions ; or extend
length and breadth, but without thicknefs or depth.

A furface is not a body of the leatl fenfible magnitude,

as fame have imagined, but it is the termination, or bound-
ary of a body ; neither is a line to be confidered as a fur-

face of the lcatt fenfible breadth, but as a termination or

limit of a furface ; nor is a point to be confidered as the

leail fenfible line, but as the termination of a line: and in

this fenfe it is plain that a point cannot be conceived to have

parts, or magnitude. (See Magnitude.) See alfo Mac-
laurin's Fluxions, vol. i. p. 245 ; and Mr. John Bernoulli's

Letter to Monfieur Crouzas, concerning his Comment on
the Analyfe des Infiniment petits. Jo. Bernoul. Opcr.
Tol. iv. p. 160, feq.

In bodies, the fuperficies is all that prefents itfelf to the

eye. A fuperficies is chiefly confidered as the external part

of a folid : when we fpeak of a furface fimply, and without

any regard to body, we ufually call it figure.

Superficies, Redilinear, is that comprehended between
right lines.

Superficies, Curvilinear, that comprehended between
curve lines.

Superficies, Plane, is that which has r.o inequality, but
lies evenly between its bounding lines.

Suri Convex, is the exterior part of a fpherical

or fpheroidical body.

Superficies, Concave, is the internal part of an orbicular

or fpheroidical body.

The meafure or quantity of a furface is called its area ;

which fee.

The finding of this meafure, or area, is called its quadra-

ture ; which fee.

To meafure the furfaces of the feveral kinds of bodies, 38

fpheres, cubes, parallelepipeds, pyramids, prifms, cor.es,

3cc. fee Area ai.d Sphf.be, Cube, &c.
In or '. ce the ufe of fluxions in finding the fuper-

ficies of folid bodies; let FAF (Plate XIV. Analyfis,

Jig. 6.) reprefent a folid generated by the revolution of any
given curve A F about its axis A H ; alfo, let a circle,

ife diameter is the variable line (or ordinate) R B R,
be conceived to move uniformly from A towards F F, and

to dilate itfelf fo, on all fides, at the fame time, as to gene-

rate, by its periphery, the propofed fuperficies RA R :

then, the length of that periphery, or the generating line,

being expreffed by 3.141 592, 3cc. x R R ( = ipy)> and
the celerity with which it moves by 2, the fluxion of the

fuperficies R A R, or the fpace that would be uniformly

generated in the time of defcribing s, will therefore be
v reprefented by 2 pyx.

Hence, if to be taken to reprefent the whole furface

RAR, generated from the beginning, we fhall have

ttt = 2pyz = 2 p y * x' +- >'; whence to itfelf may be
found : a» in the following examples.

I. To determine the convex fuperficies of a cone. The femi-

dianaeter of the bafe B 1) or C D (Jig. 7.) being put = b,

the Danting line, or hypothenufe, AC = t, and F

G

parallel to D C = y, &c. we fhall, from the Gmilarity of

the triangles ADC and Gmg, have b : c :: > (rug) 1 i.

2 p cy y(G g) = : whence to {zpyi.) = , ; and confe-

p c y'
quently to = — -. This, when y = b, becomes equal

b

pel s p x DC x AC = the convex fuperficies of the

whole conj ABC: which, therefore, is equal to a rcftangle

under half the circumference of the bafe and the flanting

line.

For the fuperficies of a conoid, &c. fee Conoid.
2. To find the fuperficies of a fphere A E B H (fig. 8. )

—

In this cafe, putting the radius O H = a, AF=*,Hm
= x, &c. we fhall (by reafon of the fimilar triangles

OH F and H™4) have> (FH) : a (OH) :: x (Hm) :

a x •

i(HA) = — : therefore w (2 pyx) = 2 pax; and

confequently the fuperficies (to) itfelf = 2^j = AF x
periphery A E B H : which, if the whole fphere be taken,

will become A B x periph. AEBH = four times the

area B E A H O.
Hence the fuperficies of a fphere is equal to four times

the area of it* greatelt circle: and the convex fuperficies

of any fegment of it, is to that of the whole, as the axis

(or thicknefs) of the fegment to the diameter of the fphere.

3 • To determine the fuperficies of a Jbheroid.— Let
A C F H G (fig. 9. ) reprefent one half of the propofed

fpheroid, generated by the rotation of the femi-ellipfis

FAG, about its axis AH; put AH =0, FA (or

H G) = c, B H = *, BC=y, F C = 2, and the fuper-

ficies generated by FC (or GD) = to; then, from the

nature of the ellipfis, we have y = — Vj'-*'; whence

a a a — x
-, and confequently z(=vw*-(->* —

^ X V
+ a* — aa — texxx _

a' x a" V aa —

<J a* —f
a */ a' — x 1

= (by putting the excentricity) J a % — e
,= b)

= V bb : therefore, in this cafe, w (2pyz) =

a ••/<

IE-UL \/~ - »'; whofe fluent, in an infinite feriej,

aa v be

3 4
s * 5

15 2^» X I —
b*x'

2.3a 4 2 .4. S"' 2.4.6. 7a' 1

But the fame fluent may be otherwife very cafily exhibited

by means of the area of a circle : for, if from the centre H,

with a radius equal to - , a circle S E R be defcribed, and
b

the ordinate B C be produced to interfeft it in E, it is evi-

dent that BE = \ / ~ - mx, and that the fluxion of

the area E S H B will be expreffed by x

3Y2
vn

which
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which being to -~~— X \/ , ,
— x', the fluxion be-

a a V 60

fore found, in the conftant ration of I to ——— , their
a'

fluents muft, therefore, be in the fame ratio; and fo the

latter exprefling the fuperficies C F G D, will confequently

be = 2J±± x BESFH = ^x ~ x BESFH.
aa ti o

This folution, it may be obferved, obtains only in cafe

of an oblong fpheroid, generated by the rotation of the

ellipfis about its greater axis ; for in an oblate fpheroid,

generated about the lefler axis, the value of b \ a/ a 1 — c)
will be impoffible ; fince, in this cafe, H F is greater than

HA. But if we, here, put I = V c' — a', and d =

—, the value w (found above) will become = -=—

—

b a 1

/a 4 ipex ,—r„ : 2pc ,

fy.+ **= -S- ^<t* + * = -A- X xVa' + x':
* b b a a

whofe fluent may be brought out by the help of a table of

logarithms : for, let the variable part x V d* -j- x* be tranf-

(xxd' + x* d lx+x 2 x dz xx + x 3 x
formed to

i'*/d l + ** Vd'- + x

±d'xx + x*x \d

;-)

Vd'-x' + x* ^/ d*x z + x i

\/d z x % + x-

, fo that the numerator of

the firll term
id'xi + x*x

(now in a given ratio to the
V d'x z + x

fluxion of the quantity under the radical fign) may be

had by the common rule ; by which means we get

5 a/ dz x z
-4- x% for the true fluent of the faid term ; to

T 14

which adding the fluent of the other term

V d l x z + .v<

/•jtt"—> tnere arifes §* "^d' + ** + \£l
>< hyp- log.

x 4- V d 1 + x\ for the fluent of £ V d' + x 1
: and this

correfted and multiplied by -*j~, gives t—J- v dz + x 1

d d

+ ped x hyp. log. j
-, for the fuperficies

in this cafe, where the propofed fpheroid is an oblate one.

Simpfon's Fluxion9, vol. i. p. 187, &c.
Superficies, Line of, a line ufually found on the ieftor,

and Gunter's fcale. The defcription and ufe of this, fee

under Sector and Gunter's Scale.

Superficies of the Earth, Internal, a term ufed by Tull,

and others, to exprefs that part of the earth which affords

the pabulum, or what is called the pajlure of plants. Plants
themfelves are the pafture of animals ; but it is from this

internal fuperficies of the earth that vegetables firft receive

the nourifhment which they afterwards give to animals.

This inner fuperficies of the earth is the fuperficies of the
pores, cavities, and interftices of the divided parts of the
earth ; and thefe are of two kinds, natural and artificial.

Tull is the firfl; who has ufed this term, and he juftifies him-

4

felf from the imputation of having ufed an abfurd phrafe, as

it might at firft feem, the adjective exprefling fomething
within, and the fubftantive fomething without, by obferving,

that though the vegetable paflure is within the earth, yet it

is alfo on the outfidc of the divided parts of the earth.

Of the natural and artificial pallure of plants, or the na-

tural and artificial cavities, pores, and interltices of the

earth, the natural alone will luffice to furnifh a country
with vegetables for the maintenance of a few inhabitants

;

but if the artificial, that is, if agriculture, the fole bufinefs

of which is the making this artificial pafture for plants, were
abolifhed out of the world, it is much to be feared, that the

people of all populous countries, efpecially of thofe toward
the borders of the frigid zones, (for there the trees often

fail of producing fruit,) would be reduced to the utmoft ne-

ceflity for this proper kind of food.

The artificial pafture of plants is that inner fuperficies of

the earth, which is made by dividing the foil by art. This,

on all parts of the globe where it is ufed, maintains many
more people than the natural one ; in the colder countries it

maintains ten times as many as the natural one ; and when
the art of agriculture is more advanced to perfection, it will

maintain twice as many as it does at prefent ; and this im-

provement is eafy, and to be done by iimple means.

The natural pafture is not only lefs than the artificial, in

an equal quantity of ground ; but the little there is of it

confilting alfo of the fuperficies of the pores and cavities not

having a free communication with one another, they are lefs

pervious to the fine roots of all vegetables, which require a

greater force to break through their partitions ; and by that

means roots, efpecially of weak plants, are excluded from

many of thofe cavities ; fo that the benefit of a great part

of the pafture that really is there is loft to the hufbandman.

The artificial pafture, on the other hand, confifts in fu-

perficies of cavities that are pervious to all roots, and give

them free paflage throughout the whole extent of the cul-

tivated place ; and, confequently, the fine horizontal roots

of plants, which run much farther than is generally fup-

pofed, thofe of a turnip, for inftance, running fix feet dif-

tant from the main root every way (fee Root), will find an

eafy paflage in every part, to the utmoft extent to which

nature allows them to run.

The internal fuperficies of the earth, which is the pafture

of plants, is not like the external furface, which is the paf-

ture of animals, in that it cannot be enlarged without the

addition of more furface taken from land adjoining to it, by

enlarging its bounds or limits ; but the internal fuperficies,

or artificial pafture of land, may be enlarged without addi-

tion, or more land, only by divifion of the fame earth : and

this artificial pafture may be increafed in proportion to

the divifion of the parts of the earth, of which it is the

fuperficies.

A cube of earth of one foot has but fix fquare feet of

fuperficies, but divide this cube into cubical inches, and then

its fuperficies will be increafed twelve times, that is, it will

be feventy-two fuperficial feet. Divide thefe cubes again

into fuch others, as bear the fame proportion to an inch

that an inch does to a foot, and then the fame quantity of

earth, which had at firft only fix feet fuperficies, will have

a fuperficies of eight hundred and fixty-four feet of na-

tural pafture : and in the fame manner is the foil divifible,

and confequently this pafture increafable ad infinitum.

Poor land does not afford an internal fuperficies fo well

flocked with thefe fruitful particles as rich land does, but

this we may compenfate by dividing it more, and then what

it wants in quality may be made up in quantity.

The
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The common method of dividing tlie loil is by dung, or

by tillage, or by both; and Done vt the natural pafture is

cut loft, or injured by the ufe of the artificial means, but,

oa the contrar) . u ii iih i
.'.. d l<y inch means, :i tr< e commu-

nication being made by them between pore and pore. Tull's

Horfehocng Hufbandry, p. iS.

SUPERFINE, in the ManufaBariu, a term ufed to

exprefs the fuperlative finenefa of a Huff.

a cloth, camblet, Sec. are faid to be iuperline, when
made of the fined wool, &C. or when they arc the tinell that

can be made.
The term is particularly ufed, among gold wirc-drawere,

for the gold or fiber wire, which, after being drawn through

an infinite number of hole-!, each left and lefs, is at length

brought to be no bigger than a hair.

SUPERFLUOUS Interval, in Mafic, is one that

exceeds a true diatonic interval by a femitone minor. See

Ixterval. Thus the

Superfluous Second, or Tone, contains a femitone minor

more than a tone, or greater fecond ; and will therefore be
expreffed by n

' H, or j ;. The firll of thefe exprcflions is a

tone minor, and a femitone minor ; fince y x 44 = 444 :

and the other is a tone major, and femitone minor ; for 4 x
44 = 44- This lalt occurs in practice, and is one of the

intervals of the chromaticum toniaeum. See Chromatic
and Second.

In the temperate fcales thefe two fuperfluous tones coin-

cide. Thus from Bhj to C (harp, or from F to G fharp, are

fuperfluniis tones.

Superfluous Third is greater than the third major by a

Femitone minor, and will therefore be expreffed by '££ =
4 X 44- It is not in ufe. It feems a fourth on our harp-

fichords. Thus from Bb to U fharp is properly fpeaking,

a fuperfluou* third ; but D fharp and E(j being confounded,

it palles for a fourth.

Superfluous Fourth. This interval is expreffed by '
J

= 4 x 44 • It i* by practitioners, and in temperate fcales,

confounded with the tntonus. See Interval.
Superfluous, Fifth is exprefled by 44. — \ x 44. This

is equal to two thirds major, for 4x5 The fuper-

fluous fifth occurs in practice, as from C to G fharp.

SfPBKFLrousj Sixth. This interval is of two |

being the refpedive complements of the two diminifhed

thirds to the octave. One only, ftrictly fpeaking, anfwers

to the general definition of a fuperfluous interval, which is

that interval which exceeds the fixth major by a femitone

minor, and is therefore exprefled by ',*,.' = 4 x 44. But
the other interval, which is a comma more than the former,

and ii two femitonei major lefs than the octave, is chiefly

ufed in harmony, as between, B(j and a fharp, where it has

a fine effect. It is exprefled by f-JJ _ •- J = ' ::

444- See Interval and Diminished Third.

Superfluous Seventh is exprefled by V x 44 = VV-
This is i du (is lefs than the oCtave. See Interval.

Supekfli .ve is a femitone minor more than the
o&ave, as from C to c fharp. It fometimes occurs in the

baffes of inflrumei.tal pieces.

SUPERINCESSUS R Sec Sliding.
Supehi 1. See Rolling.
SUPERIN.iTlTUTION,

one upon another. As if A. be admitted and inllituted to a

benefice upon one title, and B. be admitted, inllituted, Sec.

by the prefentation of another.

SUPERINTENDENT, in the French Cujlonu, an
officer who haa the prime management and direction of the
finances or revenues of the king.

The term is alfo ufed for the firfl officer in the queen's

houfehold, who has the chief admiuiftration of it.

They have alio a fuperintendent of the buildings, anfwer-

ing to the furveyor of the works among us.

The cardinal <je Richelieu made himfelf fuperintendent of
commerce.

St. alfo denotes an ecclefiaftical fuperior

in feveral churches where epifcopacy is not ad-

mitted ; particularly among the Lutherans in Germany, and
the Calvinills in fome other places.

The fuperintendent is, in effect, little other than a bifliop ;

only his power is fomewhat more retrained than that of our
diocefan bifhops.

He is the chief pallor, and haa the direction of all the in-

ferior pallor: within his dillrift or dh

In Germany they had formerly fuperintendent/ general, who
were fuperior to the ordinary fuperintendents. Thefe in

reality were archbilhops ; but the dignity is funk into dif-

ufe ; and at prefent, none but the furperintendent of Wir-
temberg affumes the quality of fuperintendent general.

SUPERIOR, or Supbriour, fomething raifed above
another, or that has a right to command another. Thus an

abbot is called the fuperior of an abbey, and a prior the

fuperior of a convent.

The canonills hold, that a perpetual fuperiority conftitutes

a title ; but a fuperior may be continued by thofe who
conltituted him luch, yet without the fuperiority's being

rendered by that means perpetual.

The church of France formerly allowed the fuperiority

and primacy of the pope, not his infallibility ; as all the

other Romifh churches do. See Pope, Abbot, and Prior.
Superior Auris, in Anatomy, a mufcle of the external

ear. See Ear.
Superior Capitis Obliquus. See Obliquus.
SuPERloR Oculi Rectus et Obliquus, two mufcles of the

eye. See Eve.
Superior Serratus Poflieus. See Serratus.
Superior Courts of Record. See Court.
Superior, Lake, or Upper Lake, fo called from its

northern fituation, in Geography, the largell and moft mag-
nificent body of water on the continent of North America,
and faid to be the moll exteniive in the known world, being
computed at 400 miles in length, and icoo miles in circum-

ference. According to Mackenzie, its greatefl breadth is

120 miles, and its circumference, including the bays, 1200.

The water of this lake is clear and pellucid, of great depth,

and abounding with a great variety of fifh, which are the

moll excellent of their kind. Here are trouts of three

kinds, weighing from five to fifty pounds, flurgeon, pil-

chard, pike, red ar.d white carp, black bafs, herrings, &c.
&c. and the lad and lead of all, the " ticamang," or white

tifh, which weigh- from four to fixteen pounds and is of a

fuperior quality in thefe waters. This lake may be denomi-

nated the grand rcfervoir of the river St. Lawrence. The
principal rivers that difcharge themfelves into it are the St.

Louis, the Nipigon, the Pic, and the Michipicotan. Al-
though it receives ample fupplies, it is faid that not a tenth

part of its waters pais off by the (traits mentioned below.

ce it appears that by evaporation this lar/e ii.lai'd fea

turnilhes the interior parts of the country with vapours,

without which they mud, like the interior pern of Africa,

be a defers Thi lake, and alfo Michigan and Huron, form

one large inland fea, which might be called the fea of Ca-

nada, or that of Huron ; and this part of the faid lea opens

into the lake Huroo by the ttraits of St. Mary, about 40
rnile6 in length, and in fome places only one or two in

breadth,
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breadth, with a rapidity towards the N.W. extremity, which,

however, may be defcended by canoes. The profpefts are

here delightful. The ftorms on this large cxpanle of water

are no lei's dangerous than thofe on the ocean, the waves

breaking as fuddenly, and running nearly as high. In this

lake are feveral illands, one of which, called " Minong," or

" Ifle Royale," is about 100 miles in length, and in many
places 40 broad : they are fuppofed by the favages to be re-

fidences of the Great Spirit. This vaft colle&ion of

water, fays Mackenzie, is often covered with fog, particu-

larly when the wind is from the E., which driving againft

the high barren rocks on the N. and W. fhore, diffolve in

torrents of rain. It is very generally faid that the ftorms on

this lake are denoted by a fmell on the preceding day ; but the

phenomenon doe3 not leem to be regular, as the fwells more

frequently fubfided without any fubfequent wind. Along
the furrounding rocks of this immenfe lake, evident marks

appear of the decreafe of its water, by the lines obfervable

upon them. The interval, however, between the higheft

and the loweft is not fo great as in the fmaller lakes, as it does

not amount to more than fix feet, the former being very

faint. In the year 1668, when the firft miffionaries vifited

the fouth of this lake, they found the country full of inha-

bitants. About this time a band of the Nepifingues, who
were converted, are faid to have emigrated to the Nipigon

country, which ltes to the N. of Lake Superior. Few of

their defcendants are now remaining, and not a trace of the

religion communicated to them is to be difcovered. The in-

habitants now found along the coalt of this water are all of

the Algonquin nation, but in their whole amount they do

not exceed 150 families. Thefe people live chiefly on fi(h,

the country, for want of fhelter, affording few other ani-

mals. The rocks appear to have been overrun by lire, and

the ftunted timber, which once grew there, is frequently

feen lying along their furface. Indeed, as there is little ap-

pearance of foil, vegetation to any great degree cannot be

expefted. Between the fallen trees there are briars, with

hurtle-berries, and goofeberry-bufhes, rafpberries, &c. which

invite the bears in greater or lefs numbers, as they are a fa-

vourite of fuch animals. Beyond the rocky banks are

found a few moofe and fallow-deer. The waters alone are

abundantly inhabited. The water at the Grand Portage

fome years ago precipitately withdrew, the fall being equal

to four perpendicular feet, and then rufhed back with great

velocity above the common mark. It continued thus falling

and riling for feveral hours, gradually decreafing, till it

flopped at its ufual height. Here is frequently an irregular

flux and deflux, which does not exceed ten inches, and is at-

tributed to the wind. The bottom of the bay, which
forms an amphitheatre, is clear and inclofed ; and on the kit

corner of it, beneath a hill, 300 or 400 feet in height, and

crowned by others of a greater altitude, is the fort, picketed

in with cedar palifadoes, and inclofing houfes conftru&ed of

wood, and covered with fhingles. Thefe are calculated for

every convenience of trade, and the accommodation of the

proprietors and clerks during their fhort refidence there.

The foil bordering on the lake has been favourable only to

the eultivation of potatoes, which circumftance is afcribed

to the cold damp fog3 of the lake, and the moifture of the

ground from the fprings that ifl'ue from beneath the hills.

Jn the vicinity are meadows that yield abundance of hay for

the cattle : but agriculture has not hitherto been an objeft

of confideration. N. lat. 46 4' to 48
s
45'. W. long. 84

40' to 91° 55'.

SUPERIORIS Labu Levator, in Anatomy, amufcle of
the upper lip. See Pegluiition.

SUPERIORITY, in Agriculture, a fort of tenure of
land, in fome places, as in fome parts of Scotland. It is

that kind of tenure, or nominal lort of fecurity in land,

which the lord or fuperior had, in early times, given to or

bellowed upon him, and which ftill exiits, in fome degree,

in fome parts of the more northern diftri&s of the ifland.

The writer of the account of the State of the Agriculture of
the County of Peebles ftates, that fuperiority is merely

that nominal title to land, which confers the right of fran-

chife. That as 400/. valuation of fuperiority gives this

right of franchife, and that as, in the above county, fupe-

riority may be retained, when the property of the land is

conveyed away, and that this fuperiority may alfo be fifti-

tioufly conveyed in any given portions, it is evident that,

in creating votes, the fuperiority of the whole valuation,

51,927/. Scots, would, it is faid, give one hundred and
twenty-nine voters at the county election : as, however, the

number commonly upon the roll of freeholders does not ex-

ceed thirty or thirty-five, it may be readily inferred, that

the county has not been much difturbed by the animofities

of political conteft.

Such forts of nominal tenure fhould, however, now be
done away ; fince circumftances have fo much changed the

nature of property in land.

SUPERJURARE. Anciently, when a criminal, en-

deavoured to excufe himfelf by his own oath, or by that of

one or more witnefles, and yet the crime was fo notorious,

that he was convifled by the oaths of many more witnefles ;

this was called fuperjurare.

SUPERIUS, in Mufic, in early days of counterpoint,

fignified the treble or higheft part.

SUPERLATIVE, in Grammar, an inflexion of nouns

adjeftive, ferving to augment and heighten their fignifica-

tion, and fliew the quality of the thing denoted to be in the

higheft degree.

In Englifli, the fuperlative is ufually formed by the ad-

dition of efl ; as nchejl, holi^, &c. rarely by the addition

of ijfimo, as generah^ma ; more frequently by the prefixing

of mojl, as mofi honourable, mqjl amiable, &c.

The French are generally forced to form their fuperla-

tives by prefixing of k plus, fometimes of tret, and fome-

times of fort.

The Italians and Spaniards have great advantages over

them in this refpett ; their language abounding with mag-
nificent words, for exaggerating things with auxiliary-

particles : yet the Hebrews are more poor than the French

in this refpeft, as having neither comparatives, nor fuper-

latives. They expref6 thefe degrees by the particles joter

and meed ; fometimes by the pjepofition mla, and fometimes

by redoubling the word ; of which we find frequent inftances

in the Bible.

SUPERNA, in Hindoo Mythology, is a name of a bird

of great celebrity in the legends of the Eatt, ufually em-

ployed to carry the perfon of the god Vilhnu. The
Hindoo deities have different animals afligned them a*

vehicles, when journeying. Thefe are called in Sanfcrit

•van, or vahan ; which fee. One of the commoneft names

of Superna is Garuda, fometimes pronounced Garoor, by
which a large fpecies of falcon, well known in all parts of

India, is alfo called. The Englifli ufually ftyle it the

Brahmany kite ; it being held in veneration by many Hin-

doos, who very much diflike having it killed. In this there

is utility, as well as fuperftition ; for the bird in queftion ia

very ufeful, in concert with the vulture, in devouring car-

rion, and performing the office of fcavenger. It is well

whea
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when fupcrftition promotes, as is not unfrcqucnt, the pur-

poles of utility.

The mythological Garuda is feen varioufly pourtrayed ia

pirtures, as a man with the beak and wings of an eagle,

painted red, green, or blue. He is alfo frequently feen in

catts ; and is fculpturcd in the cavern temple at Elephanta

with Vilhnu. leated llraddling, rather ridiculoufly in our

his (boulders; Garuda holding by both hands on

Wherever he appears in this cave, his

cting nolo or beak lias been broken oil, as it is laid,

and with reafon, by the iconoclaftic fury of the Portuguefe,

while Bombay and its contiguous illai-.ds, including that

called by us Elephanta, were m their pollefDon ; a bigotry

to be regretted in a tlioufaud inllances, and no where more
than in Elephanta cave, which Hill exhibits, though fadly

defaced, fome of the molt extraordinary and curioun fculp-

tures in exillcnce.

Garuda is a very important perfonage in Hindoo mytho-
1 his birth, life, and exploits, are conltantly re-

ferred to in Hindoo writings. One of the Puranas is called,

after h>m, Garuda Parana, and contains his hillory. Vilhnu

being the fun, Garuda leems, as hi* apparent vehicle, and
in fome points of family and character, to be a perfonifi-

cation of the iky. His younger brother is named Aruna,
and is the driver or precurior of the glorious car of

Surya, or the fun ; hence corefponding perhaps with the

Aurora, or dawn, of weftern fable; as well as carrying

Vifhuu, and hii confort Lakfhmi. Garuda is leen alio By-

through the air with Rama and Sita, and fometimes

with Krilhna. on Ins back. Bur there are reprefentations

by fectanes cf tbefe feveral gods, who, each adoring the

incarnation as the deity, array the object of their adoration

in the attributes of the archetype. Sec Krishna, and

Sf( ts cf ffindoot.

Garuda is fabled to have married a beautiful woman : her

name or parentage does not occur to our rccollc&ion, nor in

our memoranda. The tribe ot lerpents, alarmed at this

marriage, 1- ft the offspring fhould inherit the propenfities of

the fire, waged fierce war againft him ; but he dellroved

them all, lave one, which he placed in an ornament about
his neck. In feveral parts of the Elephanta cave, Garuda
is feen with this appendage ; and on very ancient Hindoo
coins and medals, he has fnakes and elephants in his

talons and beaks : for he is fometimes fpread and double-

headed, like the eagle of Prnflia. A legend conne&ed
with the parentage and exploits of the hero of this

article is noticed under our article K.USA. Garuda had

a of I ime note, named Sunabha ; and a daughter

of furprifing beauty, named Su-mati, who was elpoufed

by Sagara, or the fea. If we recolleft the furmife that

Garuda, or Superna, as the vehicle of Vilhnu, a type
of the aqueous element, is a perfonification of the Iky or

viuble firmament, we may difcover fome connection in

the allegory of an alliance between his defcendant and the

fea. The beauteous maiden, (the meaning of her name,
Su-mjti, which fee,) thus allied, became wonderfully pro-

lific : (he brought forth (if the Hindoo romantic language
be rightly conftrued) a gourd, whence iffued 6o,ooo male

children.

The author of the Hindoo Pantheon, in his account of

Garuda, notices the extenfive prevalence of ferpentine forms

in the mythological machinery of Egypt and Greece, as

well as in India. In manv inltances, the bird of Jove is

brought to our minds by the fables related of this Indian

eagle. The ttory cf Prometheus is alfo found to have a

near relation to fome of them.

3

SUPERNATANT Pari uf the Ship, thai part which,

when afloat, is above the u.iter.

SUPERNATUR \i ' Grace.
Supernatural Theology. See Theology.
SUPERNUMERARII, i the latter times of the Ro-

man empire, foldiero added to bhi legion after it was com-
pleted. Thefe were the lame with thofe in former ti

called Accenfi.

SUPERNUMERARY, fomething over and above a

fixed number. In feveral of the offices are lupeniumcrary

clerks, to be ready on extraordinary occal

There are alio iupcrnumcrary furveyors of the excife, to

be ready to fupply vacancies, when they fall : thefe have

but balf-p:

Si el km mehakv, in Ancient Mufic. Projlambanomenot,

the lowefl found in the Greek fcales, faid to have been

added by Pythagoras to complete the odlave, was termed
fupernumcrary, as it implies adjunct, or addition. It

anfwers to A re, the fecond note in the lirll hexachord of:

the Guido fcale, who Hill added another note, Gammut, to

the Greek fcale.

Supernumerary Bones of the Head. Anatomitls dif-

tinguifh by this appellation feveral bony pieces found in

fome Ikulls, chiefly between the parietal and occipital bones.

They form breaks in the lambdoidal future, and arc joined

by the futures to the bones already mentioned.

Their figure, number, and (iz.e, vary extremely : fome-

times they are triangular, or approaching to that form, but
oftener they arc of no determinate figure : in fome fubjects

they incroach on the occipital bone, and in others on the

parietal bones ; and fometimes they extend themfelves every

way. They arc commonly indented, and broader on the

outfide of the ikull than on the inlide, in which they have

no vilible indentations ; and fometimes, when they are fmall

on the outfide, are hardly at all to be feen within. They
have by fome been termed keys, a name ufed by joiners for

the pieces which lerve to ftrengthen the joints of boards

;

but this can agree to them only in refpeA to their fituation,

not in refpecx to their ufes with regard to the other bones

of the head. Some fuch bones have alfo been found in the

joints, between the bones of the head and face ; and between

thofe of the bones of the face with each other. Window.
See CRANIl m.

SUPERONERATIONE Pasture. See Sub-
charge.

SUPERPARTICULAR. See Ratio.

Ptolemy, in his Harmonics, fecms to lay a great ilrefs on

fuperparticular ratios, beyond the fuperpartient in mufic.

He does not call the intervals which may be exprefled by
the former ratios, excepting 2 : 3 and 3 : 4, diffonants, as

the Pythagoreans did, but concinnous, as it they were of a

middle nature between confonant and diffonant. But all

the doctrine of fuperparticular ratios is a precarious hypo-
thefis. The two thirds, major and minor, exprefled by

5 : 4 and 6:5, are fuperparticular, and concords. Their

oftaves, y : 2 and 12:5, are fuperparticular, and concords

alfo. Ptolemy alfo refutes the Pythagoreans for excluding

the diapa: r in, exprefled by 8 : 3, from the num-
ber of concords, becaufe its proportions were fuperpartient

;

:i doftrine is equally precarious. Vide Eulcr,

Theor. Mufic, p. 63, 64.

SUPERPARTIENT Ratio. Sec Ratio.

SUPER-PRJEROGATIVA Regis, a writ which
formerly lay againll the king's widow for marrying without

tiie fuccettWs licence.

SUPER-
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SUPERPURGATION, Hypebcatharms, in Medi-

ant, an exceflive, over-violent purging-.

SUPERQUADRIPARTIENS. See Ratio.
SUPER-SALTS, in Chemijlry, falts with an excefs of

acid ; as fuper-tartrate of potafs. See Salts.
SUPERSCAPULARIS, Superior and Inferior, in Ana-

tomy, old names for the mufcles of the fcapula, commonly
known under the terms fupra and infra- fpinatus ; which fee.

SUPERSEDEAS, in La-w, a writ iffued in divers

cafes, importing, in general, a command to ftay or forbear

fome ordinary proceedings in law, which, in appearance,

ought to be done, or purfued, were it not for the caufe on
which this writ is granted.

Thus, a man regularly is to have a furety of peace againft

him of whom he will fwear he is afraid ; and the jultice re-

quired hereunto cannot deny it him : yet, if the party be
formerly bound to the peace, either in chancery, or elfe-

where, this writ lies to Itay the juftice from doing that,

which otherwife he ought not to deny.

Supersedeas, Clerk of the. See Clerk.
SUPERSEDING a Commiffwn of Bankrupt. If fuch

a commiflion iffues, and there is futficient to pay all the

creditors, and the charges, and fatisfaction is made to all

the creditors, the commiflion may be fuperfeded. A com-
miflion is alfo fometimes fuperfeded, when the creditors

agree with the bankrupt, and confent to a fuperfedeas.

SUPER-STATUTO, I Ed. III. c. 12, 13. is a writ

that lay againit the king's tenants holding in chief, who
aliened the king's land without his licence.

SuPER-STATUTO de articulis Cleri, cap. 6. a writ lying

againft the fheriff, or other officer, that diftrains in the king's

highway, or in the lands anciently belonging- to the church.

Super-statuto fa8o pour Senefchal iff Marjhal de Roy,
&c. a writ that lies againil the fteward or marfnal for hold-

ing plea in his court, or for trefpafs or contracts not made,
and arifing within the king's houfehold.

Super-statuto verfus Servantes & Laboratores, a writ

which lies againil him who keeps any fervants, departed out
of the fervice of another contrary to law.

SUPERSTITION, extravagant devotion, or religion

wrongly directed, or conducted.

Superflition confifls in falfe and abject notions of the
Deity, in the gloomy and groundlefs fear of invifible" beings,

and in the abfurd rites which thefe notions and fears na-
turally produce; and, generally fpeaking-, it is the effect

of ignorance, or of a judgment perverted by a four and
fplenetic temper.

The author of the article Fanaticifm in the Diet. Encyclop.
Paris, defines fanaticifm as a blind and paffionate zeal,

which arifeth from fuperftitious opinions, and leads its

votaries to commit ridiculous, unjuft, and cruel actions, not
only without fhame, but even with certain internal feelings

of joy and comfort ; from which he concludes that fanati-

cifm is really nothing more than fuperttition fet in motion.
The difference between true religion and fuperttition

feems to be this : that the former is the exercife of the un-
derftanding and affections, and the regulation of the con-
duel, founded on juft notions of God, and of the method of
averting his difpleafure and fecuring his favour ; and the
latter is the refult of fancy and paffion undirected and un-
governed, and originating either in the delufive hope of
pleafing God by fome opinion or practice entirely dittinct

from, and contrary to, thofe notions, or the diftrefling fear

that he will not be pleafed without the addition of fome-
thing which fuch notions neither require nor juftify.

Superflition, fays Dr. Hartley (Obf. on Man. p. 290.),

SUP
may be defined a mi (taken opinion, concerning tlie feveritr
and punifhments of God, magnifying thefe in refpect of
ourfelvcs or others. It may arife from a fenfe of guilt, from
bodily indifpofition, from erroneous reafoning, &c. That
which arife;: from the firlt caufe, has a tendency to remove
itfclf by regulating the perfon's behaviour, and confequently
leflening his fenfe of guilt ; the other kinds often increafe
for a time, come to their height at laft, and then decline
again. They do alfo, in fome caufes, increafe without limits
during life. All kinds of fuperttition have been pro-
ductive of great abfurdities in divine worfhip, both among
Pagans, as well as Jews and Chriftians ; and they have all a
great tendency to four the mind, to check natural benevo-
lence and companion, and to generate a bitter perfecuting
fpirit. Thefe effects are much augmented, where fupertti-
tion and enthufiafm pafs alternately into each other at inter-
vals, which is no uncommon cafe.

Superftition has been often ufed, efpecially by the
ancients, for an excefs of religion, agreeably to that verfe of
Aulus Gellius, lib. iv. cap. 9.

" Religentcm elfe oportet ; religiofum nefas."

It was a piece of fuperttition in the ancient Romans,
to obferve the flight of birds, the entrails of victims, &c.
It has been obferved by fome excellent critics, that the
Greek word o;io-i-)« l;u</»»a, which occurs in the New Tefta-
ment, though it is often ufed in a bad fenfe, has alfo 2
good, or at leaft an innocent, meaning. Accordingly they
think that it fhould be rendered religion, and not fupertti-

tion, in Acts, xxv. 19. alleging, that it cannot be fuppofed
Felt us would fpeak contemptuoufly to Agnppa of the
Jevvifh, that is, of Agrippa'r. -own religion, when Ayrippa
was come to Csefarea, with his filler Berenice, to falute

him. Thus alfo it is apprehended that the word
Sno-i&Ujiceiisrspaj, Acts, xvii. 22. fhould be translated very
devout, or exceedingly addicted to the worfhip of invifible

powers, and not too fuperltitious. The word in the former
fenfe, it is urged, would give no offence at Athens; it was
the peculiar character of the Athenians, and conveyed an
encomium which thev were fond of above any other. The
latter harfli fenfe of the word is inconfiltent with the whole
defign of St. Paul's argument. Lard. Cred. vol. i. p. 429.
note s. Doddr. in loc.

Monf. Thiers has an exprefs treatife " Des fuperftitions

populaires." Women, he obferves, are naturally more in-

clined to fuperttition than impiety. Plutarch has endea-

voured to fhew, that fuperttition is worfe than atkeifm.

The punifhment allotted, by feveral councils, for the fuper-

ltitious, is, to fail a month in prifon.

SUPERSTITIOUS Magic. See Magic.
Superstitious Ufes. in Law. See Mortmain-.
SUPER-SULPHATE of Pttajb. See Salts.
SUPERVISOR fignifies a furveyor or overfeer. It

was formerly, and ftill remains, a cullom among fome, efpe-

cially of the better fort, to make a fupervifor of wills ; to

overlook the executors, and fee their wills truly performed

:

but it is to little purpofe, as being now fo carelefsly exe-

cuted.

SUPINATION, in Anatomy, that motion of the upper

extremity, by which the palm of the hand and the corre-

fponding furface of the fore-arm are turned upwards or for-

wards. See Extrlmities.
SUPINATOR, the name of two mufcles of the fore-

arm, which have the effect of bringing that part and the

hand into the fupine attitude.

The fupinator radii longus (humero-fus-radial) is a narrow
but
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but very elongated mufcle, placed fuperficially on the ante-

rior part of the radial edge ot the fore-arm, and extending

from the inferior part of the humerus to the carpal end of

the radius. It ie Battened laterally in its upper fourth,

and tranfverfely in the lower three-fourths. Its anterior

fide \» covered by the falcia of the tore-arm and the (kin :

the pofterior is fixed above to the external ridge of the

humerus, while it covers, below, the fupinator brevis, the

extenlor carpi radialis longus, the pronator teres, the flexor

carpi radialis, flexordigitorum fuhlimis, flexor longus pollicis,

the radial artery and nerve. The outer lido is unattached,

and oflers nothing remarkable : the inn -r covers the bra-

chialis interiuis, and the radial nerv. rid has no par-

ticular relations of importance below. The upper ex-

tremity of this mulcle is thin and pointed ; and attached to

the outer edge of the humerus below the paflage of the

radial nerve. Thence the mufcle defcends, at tirll a little

obliquely forwards, and afterwards ftraight, or in a line

parallel to the radius. The thicknefs and breadth increafe

as far as the elbow, from which they decreafe a^ain to

inferior extremity. The latter is attached to the anterior

edge of the lower end of the radius at the balis of its ftylo'd

procefs. The fupinator longus arifes by fliort aponeurotic

fibres from the humerus aid the inter-mufeular aponeurofi :

its Hemy fibres terminate below in a thick flattened tendon,

which forms about the lower third of the mufcle. It will

bring the radius and hand either from the ftate of pronation

or fupination, to the middle between thefe attitudes ; and
then it will bend the elbow-jo .

Supinator Radii Brevis (epi-o mdvL-radial), is a fhort

flattened mulcle, with curw i fibres, placed at the outer

part of the fore-arm near the elbow, where it clofely fur-

rounds the head of the radius, extending from the back of
the external condyle of the humerus, and the neighbouring

outer edge of the ulna, to the anterior part of the radius.

The external furface fs convex, and covered towards the

front by the pronator teres, the radial artery and nerve, and
the fupinator longus. The middle of the mufcle is covered

by the extenfores radialen ; and the back part by the extenfor

digitorum communis, extenfor carpi tilnans, and anconeus.

The internal furface covers the capfule and external lateral

ligament of the elbow, and adheres clofely to thefe parts

:

it is then inferted in the upper third of the pofterior and ex-

ternal furface-, of the radius. The pofterior edge is at-

tached to the external condyle, and to a longitudinal ridge

of the ulna. The anterior is fixed to the radius, at the root

of the occipital tuberofity, and for about two inches farther

on the bone, terminating where the tendon of the pronator

teres commands its infertion. This anterior edge is partly

covered by the pronator teres. The attachment to the

condyle and the ulna takes place by means of a Itrong

tendon : the mufcular fibres arifing from this bend fpirally

round the head of the radius, palling from above down-
wards, and from behind forwards to the radius, in which
they are implanted. The fupinator brevis rotates the

radius on its axh, fo as to turn the hand fupine : it will

then extend the elbow.

SUPINE, in the Latin Grammar, a part of the conjuga-
tion of a verb, of like effedt with the infinitive mood.

There are two kinds of fupines : the one in um, whofe
fcgnification is aftive, and marks a motion, as dare nuptum ;

the other in u, having a paffive fignification, as horrendum
auditu, &c. The fupines have neither number nor perfon.

They have their name, fays Probus, and after him Vof-
fiu9, quodad injlar fupinorum el olioforum hominum omnia halent

confufa ; or, according to Prifcian, quod nafcanlur a participiis

pajjivis, que fupina apprllata f.mt, quia in infimo locofile, totam

- ?ationis molem frtfripiant.

Vol. XXXIV.

SUPINO, in Geography, a town of Naples, in the county
of Molife, formerly the lei ot a bilhop, removed to Boiano ;

13 miles S.S.E. nt Molifi .

SUPL1TZBACH, a river of Saxony, which runs into

the Elbe, near Torgau.
SUPOUR, a town of Hindooftan, in Allahabad; 27

mile". E.S.E. of Ga/.ypour.

SUPPING, in Rural Economy, a term applied to the

beverage afforded to lervants, labourers, and cottagers, by
the dairies in fome diltriefs, fuch as whey, fleeting , and

btltter-milk, which is given to them in Head of bciiiir con-

verted to the ufe of pigs, as is ufually the cafe, by which

fome lols may probably be fuilained by the farmer.

SUPPLANTAL1A, or Suppbdanea, among Phyfi-

diins, platters, or ether medicaments, applied to the I !

of the feet ; generally made of leaven, inultard, horfe-radilh,

fait, foap, gunpowder, &c.
SUPPLE. To fupple a horfe in the manege, is to make

him bend his neck, fhoulders, and fides, and to render all

the parts of his body more pliable.

SUPPLEMENT of an Arc, in Geometry, or Trigonometry,

is the number of degrees that it wants of being an entire

lemicircle : as complement fignifies what an arc wants of being
a quadrant.

SUPPLEMENT, in Matters of Literature, an appendage to a

book, to fupply what is Wanting in it.

Freinfhemius has written divers inpplements, to reftore

the books of feveral ancient authors, part of which had been

loft. The French have alfo ufed the word fupplement for

a kind of tax, or after-payment, charged on lands, officei.,

&c. that are pretended to have been lold beneath their

value.

SUPPLEMENTAL Bill, in Law. See Suit in

Equity.

SUPPLETORY Oath. When there is only one
witnefs (the civil law univerfally requiring the teltimotiy

of two) to make up the ncceffary complement of two, the

civil courts admit the party himfelf (plaintiff or defendant)

to be examined in his own behalf; and adminiftcr to him
what is called the fuppklory oath ; and if his evidence hap-
pens tc be in his own favour, this immediately converts the

half proof into a whole one. Blackii. Com. vol. hi.

SUPPL1CATI ON, $vpt>i.ic<\t\o,'wAntiquity, a religious

folemnity obferved on account of fome remarkable fuccefs

againft an enemy ; and efpecially when the army had con-
ferred the title o{ imperator on their general, in whofe name
the fenate ordered the temples to be opened for the recep-

tion of the people, and thanks to be rendered to the gods.

On fuch an occafion the imperator fent meflengers

crowned with laurel with letters to the fenate, which were
likewife adorned with laurel, to demand of them the title of
imperator, and the honour of a fupplication. This folem-

nity confilted in facrificing and feaiting in the temples, with
giving thanks to the gods for fuccefs obtained, and praying
for the continuance of their affiftance. At firft there were
only a few days taken up in fuch fellivals ; but afterwards

tli y were increafed gradually, till they came to r.o lefs than

fifty. On fubduing the Sabines, in the year of the city 304,
a fupplication of one day only was ordained ; on the taking

of Veii, Camillus had a fupplication of four davs decreed
him ; Pompey had twelve on putting an end to the Mithri-

datic war; C:tfar had fifteen, and afterward; twenty, for

reducing Gaul : Octavianus and Panfa had filly days of

fupplication for delivering the colony of Mutina.

SUPPLICAVIT, in Law, a writ, ifluing out of the

court of kind's bench, or chancery, for taking furety of the

peace when one 16 in danger of being hurt in his body by
another.

3Z It
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It is direfted to the jufticc of the peace, and (heriff of the

county; and is grounded on the Aatute I Ed. III. which

appoints, that certain perfons fhall be afli jned by the lord

chancellor to take care of the peace. See Gooo-al/earing.

SUPPLIES, called alfo aids and fubfidies, are extraordi-

nary grants made by the commons of Great Britain, in par-

liament aflcmbled ; who, when they have voted a fiipply

to his majelty, and fettled the quantum of that fupply,

ufually relolve themfelves into what is called a committee

of ways and means, to confider of the ways and means of

railing the fupply fo voted. And in this committee every

member (though it is looked upon as the peculiar province

of the chancellor of the exchequer) may propofe fuch

fchemes of taxation as he thinks will be lead detrimental to

the public. The refolutions of this committee (when ap-

proved by a vote of the houfe) are in general elleemed to

be (as it were) final and conclufive. For though the fup-

ply cannot be aftually raited upon the fubjeft till direfted

by an aft of the whole parliament, yet no monied man will

fcruple to advance to the government any quantity of ready

cafh, on the credit of a bare vote of the houfe of commons,
though no law be yet pafled to edabhfh it ; and which re-

quires the aflent of the other two branches of the legifla-

ture. The general reafon given for this exclufive privilege

of the houfe of commons, is that the fupplies are raifed

upon the body of the people, and, therefore, it is proper

that they alone mould have the right of taxing themfelves.

This reafon, fays judge Blackltone, would be inianfwerable,

if the commons taxed none but themfelves ; but it is noto-

rious, that a very large fhare of property is in the houle of

lords, which is equally taxed with the property of the com-
mons ; and, therefore, he fays, the commons not being the

fok perfons taxed, this cannot be the reafon of their having

the fok right of raifing and modelling the fupply. The
true reafon, arifing from the fpirit of our conditution, he

apprehends to be this. The lords being a permanent here-

ditary body, created at pleafure by the king, are fuppofed

more liable to be influenced by the crown, and when once in-

fluenced to continue fo, more than the commons, who are a

temporary eleftive body, freely nominated by the people.

It would, therefore, be extremely dangerous to give the

lords any power of framing new taxes for the fubjeft. It is

iufficient that they have a power of rejefting, if they think

the commons too lavilh or improvident in their grants. See

Parliament and Mohey-EH/s- Blackft. Com. vol. i.

SUPPLY, in Sea Language, a frefli recruit of provifions

or (lores fent to a (hip or fleet.

Supply and Confumption of Agricultural Produce, the

quantity of this fort of produce which is neceflary for the

fupply and confumption of the country by its population,

and in (ome other ways connefted with it, in a greater or

lefs degree. It is a fubjeft which is obvioufly involved in

much difficulty, and on which, any calculations that may
be offered to the public, can onlv be (uppofed to approxi-

mate, in fome meafure, towards the aftual truth. At feveral

different periods and times, calculations have however been
furnifhed by different individuals on this very interefting mat-
ter : but thofe which have more lately been brought for-

ward by the able calculator and writer of the Correfted Ac-
count of the Agriculture of the County of Middlefex, fo

far as they go, feem the moll deferving of attention, not

only as entering more fully into the bufinefs, but as laying

down more data for proceeding upon, than any others

which have fallen under our notice and examination.

The writer begins by dating, on the authority of the

parliamentary reports, that the excefs of the imports over

the exports of corn, (hew clearly, that the annual confump-
tion of this country in that article has been greater than its

produce, on an average of live years, ending at Chnllmai
1794, by quarters of

Wheat and flour -

Barley and malt .....
Oats and oatmeal .....
Rye
Peafe and beans .....
The whole of the annual average imports )

exceeded the exports by - \

182,021

66,455
826,061

29,799
41,248

1,145,584

And that the fame for five years, ending at Chriftmas

1799, was

Wheat and flour -

Barley and malt -

Oats and oatmeal -

Rye
Peafe and beans -

The whole of the annual average imports

exceeded the exports by -

469,966

33> 8 5i

618,643

44,899
23,772

1,191,131

The average of the faid ten years was an annual defi-

ciency of 1,168,361 qrs. of grain ; to which, if we add
that of the year 1800, which amounted to 2,269,364 qrs.

of corn, we (hall difcover, it is faid, that the average of

the eleven years was annually 1,268,452. This quantity is

equal to the bread-corn of nearly as many perfons ; or to

the entire produce of (in acres of land) - 423,000
Proportion of fallow, one-fourth of the lad

£

number .....
\

j'j

Clover and root crops ditto ... 105,50c

Land to fupport the requifite number of")

labouring cattle to till the deficiency of
|

arable, and to produce food, both in corn ! ,

and hay, for their own fupport ; one horfe '

to every 20 aces, and allowing them to re-

quire four acres each, is in acres

Together
Hedge-rows, fcite of buildings, yards, roads, 1

ponds, gravel-pits, &c. - j

Allow for inferiority of quality between "I

commons and old inclofures ; one-fifth of >

790,000 is 158,000; but fay only J

790,000

70,000

860,000

150,000

1,010,000

The average quantity and price of all forts of grain may
be found thus

:

Acres. Qrs. Q'S. s. L. s. >!•

Wheat - 2* at 2 per acre, is j| at 46 12 13 o
Barley and 1 3

rye J + 3

Oats and 7 1

beans J ??
t

Dividing 17J qrs. by 6 acres, gives a bare 3 qrs.^r acre ;

and dividing 26/. ior. 6d. by i7iqrs. gives a bare 30./. per

quarter, that is, 3 qrs. at 30/. is a full average of the corn, ex-

clufive of the draw, feed, and wade. The proportion which the

number of acres bears in each fort of grain, will be leen below.

11 It

?! 3° 3 7 6
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It i« further noticed, that tlic whole deficiency during

the faid I i \cars, was not lcfs annually than all that could

he grown by cultivating cur commons, to the extent of

1,000,000 teres. The miferablc confequence ol which was,

that, notwithstanding we imported food from any country

where it could be obtained, the dearth b. came fo gnat as to

occafion the death of about ioo,oco inhabitants. The pn tent

fyftem of palling local atts, everj lcfliou of parliament,

for enclofing a few thoufand acres of wafte land, is alto-

gether, it is thought, unequal to the talk of warding off

the return of dearth, or to keep Sown the price of pro-

vifions ; owing to human beings increafing in a much greater

proportion than fuch additional cultivati

It is alfo faid, that Mr. Claud Scott, the mod eminent

corn merchant that perhaps ever lived, laid an account be-

fore a committee of the houfe of lords early in the year
-, by which it appeared, that for three years, ending

the 5th of January in that year, there were paid to foreign

nations for grain imported into this kingdom the following

lums ; namely,

In 1794. wat paid

1795. ditto

ditto

In the three years was paid

Average annually

£
1,983,856

i»53S'6 ?-
3,920,4X4

7,446,012

2,482,004

The writer's opinion therefore, he fays, perfectly accords

with the language of lord Carrington, who, on quitting the

chair of the Board of Agriculture, in March 1803, faid,

" if, after the experience of more than 20,000,000 fterling

having been fent to foreign countries for the purchale of

, within the fhort period of a very few years, the

flature (lill can condemn millions of acres, which are

capable of every kind of produce, to remain dreary waftcs,

I can impute it to little lef- than to a fpecics of infatuation."

Atier this ftatement, the ingenious writer and calculator

attempts to eftimate the quantity of land in South Britain,

or what is commonly called England and Wales, which is

occupied wirh each fort of field crops ; the probable num-
ber of horfes and fheep, which are kept and made ufe of;

the quantity of animal food ; and the various other produces

of the foil which are raifed, together with the weight and
value of wool ; and the total amount of all forts of agri-

cultural produce.

It is laid, that the returns then lately made to par-

liament prove, that there were about 9,000,000 of inha-

bitants in the above extent of South Britain ; and that the

bell opinion appears to be, that all thofe who eat wheaten

bread, confume annually eight Winchefter bufliels of wheat

;

which include puddings, pies, confectionary, and every

other application of wheat in the article of food. This
quantity of wheat is about equivalent, it is thought, to

the average net produce of half an acre of land ; that is, after

deducting feed, lofs by vermin, accidents, &c. from the grofs

produce, the remaining net quantity is [6 hufhels^urr acre.

That thofe perfons who eat bread made from fpring-

corn and rye, will in like manner require the net produft of

half an acre ; as the flour of this fort of grain is fo much
deficient in quantity, weight, and nourifhment, as fully to

balance the greater number of bufliels per acre in the pro-

duce : therefore, as half an acre fupplics bread for one per-

fon, it is faid, that

1 ft. Nine million inhabitants confume the corn which grows on -

idly, Beer.—A family of fix perfons, of all ages, requires 24 bufhels of malt annually ; which, at the"

ufuil proportion of nine to eight, is rather more than three bufhels and a half of barley to each perfon
;

but as there are many who do not drink malt liquor at all, this would be too large an allowance for

all England and Wales : therefore it may be cftimated at three bufhels each, which, for the whole
population, is 17,000,000 bufhels, or 3,375,000 quarters of barley ; and that, at the average crop of

three quarters per acre, after allowing four for feed, &c. is, in acres ...
Dijlilleries.—In the whole of Great Britain, rather upwards of 500,000 quarters of barley are, it is faid,'

ufed in this manufactory, which, divided by 3, reduces them into 165,000 acres ; from that number
deduct 15,000 for Scotland, and the remainder for England and Wales is about

Beer and fpirits exported, the produce of ----.-.._..
Starch, hair-powder, and other manufacture? ...........
Corn confumed by oxen, fheep, hogs, poultry, rabbits, Sec. the produce of ------

Horfes confume, it is faid, corn to the amount of the produce of from one and a half to three acres

each, or on the average two acres.

Hurfes.

Arable land employs about one horfe to every 15 acres, which on 15,000,000 7

acres, is ...........
J

Grafs land employs one horfe to every 100 acres, which, on 20,000,000, is

Number of horfes ufed in agriculture -...--..
Horfes kept for plcalure, and taxed, .-..--..
Po'.t-chaife horfes, mail-coach horfes, flage-coach horfes, hackney-coach horfes, \

&c. fuppofed to be about ........
j

Horfes ufed in waggons and carts, in mills, canals, and navigable river

caravans, and for all the other purpofes of draught, not before defcribed J
Cavalry of all the various description, .......
Number of horfes not ufed in agriculture proper .....
Total number of horfes --....-..-

4,500,000

1,125,000

150,000

35,000
70,000

40,000

1,000,000

200,000

200,000

100,000

240,000

60,000

1,200,000

600,000

1 ,800,000

Carry forward

3Z
5,920,000



SUPPLY.

Brought forward -

Which, at two acres each, will confume the produce of arable land - -

Land cropped with turnips, carrots, parfnips, cabbages, and potatoes, coriander-feed for the brewers and")

druggilts, canary-feeds for birds, and with dyers', phyfical and culinary herbs ; cultivated by the
J-

plough _..------ ....... j
Clovers, rye-grafs, &c. one year's lay, in the proportion of one-tenth ....
Fallow, in the proportion of two-tenths ...........
The confumption of the country requires, m aration, .........
But we import corn, proportionate to the produce, of upwards of ......
Which, dedufted from the foregoing number, leaves the quantity of arable land in South Britain,

"

rather under .._..-.---....
* This efiinidtt would feena to be too low by nearly one-third or fourth, or probably more.

Acres.

It is faid, that in order to diicover the quantity of land

cropped with each fpeeies of grain, the writer adopts the

following hypothefis, founded on his own obfervations,

made in moil of the counties in England, namely, that, in-

cluding the common arable fields, fix-tenths of all the arable

land in South Britain is cultivated under the old fyltem of

wheat, fpring-corn, fallow i three-tenths are in fomething

like the rotation of wheat, turnips, fpring-corn, clover ;

and the remaining one-tenth is in a courfe of oats, roots,

clover.

Firft pofition, 6-ioths divided by 3, gives us for 1 ,

fallow 2, wheat 2, oats and beans 2, together \

Second pofition, 3-ioths divided by 4, (hews us"»

that the wheat is 0.75, the bailey and rye 0.75, > 3

the roots 0.75, and the clover 0.75, together J

Third pofition, i-ioth divided by 3, produces'!

for oats and beans 0.5, roots 0.25, and clover > 1

0.25, together J

'] 10
General proportion, fallow 2, wheat 2.75, oats

and beans 2.5, barley and rye 0.75, roots 1,

clover 1, together -

According to this ftatement, it is concluded that every

1 0,000,000 acres of arable land, are cropped in the follow-

ing proportions ; namely,

Wheat -

Oats and beans

Barley and rye

Roots
Clover

Fallow

Total

Acres.

2,750,000

2,500,000

750,000
1,000,000

I,0CO,000

2,000,000

10,000,000

By which alfo it appears, it is faid, that the corn-crops,

including beans, are in the proportion of fix to ten ; the

green crops in that of two to ten ; and the fallow, of two
to ten.

It is noticed, that having before (hewn, that there is at

moft 15,000,000 acres of land in aration in South Britain,

it is only necefiary to increafe the faid numbers one-half,

and the produce will fhew, that the foil of England and

Wales is annually cropped with the following quantities of

each kind of grain, &c. : thus,

Wheat
Barley and rye

Qats and beans

Acres.

4,125,000
1,125,000

3,750,000

Brought forward

Clover, ryc-grais, &c. one 1

year's lay -
)

Turnips and other roots,!

as aforefaid, - j
The arable land, produc-1

ing at lead one crop >
annually, is - J

Fallow, as aforefaid,

9,000,000

1,500,000

1,500,000

12,000,000

3,000,000

Acres.

5,920,000
3,600,000

1,500,000

1,500,000

3,000,000

15,520,000

520,000

*
1 5,000,000

Acres.

Carry forward 9,000,000

Together ...
Hop-grounds.—The produce of the two"

years 1772 and 1773, was, it is faid,

nearly 8000 tons annually ; therefore

we may call that the confumption at

that period. The next clearing year was

1787, being a period of 14 years ; and

the average produce of thefe 14 years

was 89375 t°n5 « and there never was
remembered a greater fcarcity than at

the coming in of the growth of 1788 ;

fo that the confumption from Septem-
ber 1774, to September 1788, mult ^
have increafed from 8coo tons to 9875
tons, otherwife the average produdt of

8937^ tons could not have been con-

fuined. The average product of 13
years, ending with the year 1800, has

been 9668 tons ; therefore the con-

fumption in this latter period mult have

decreafed 207 tons, and they are now
much more on the decline, as drugs are

ufed for the purpofe of curing beer, in

lieu of hops, ...
Nurfery grounds about - - -

Fruit and kitchen gardens cultivated by 1

the fpade - - - - J
Pleafure-grounds, the drefled and unpro-

1

fitable parts only ; the reft being either
'

paltured by cattle, or mown for hay ; (
plantations, belts, and clumps - )

Land depaftured by cattle; lays of morel
than one year ; meadow of natural I

graffes, meadow of fown grafles, and >

water-meadow and orchards on grafs-
J

land, which includes the cider counties J
This quantity of grafs-land, it is faid, in-

cludes parks, paddocks, and pleafure-grounds,

whether mown for hay, or grazed by cattle.

Carry forward
* This eftimate would feem to be a good deal too

high, as perhaps one-third or fourth, or more.

15,000^00

35,000

I0,0C3

50,000

35,00O

* 20,000,000

35,120,000



SUPPLY.

Brought forward -

Hedge-rows, copTes, and woods
,. water?, and yards, th< kites of cities,')

towns, villages, and other buildings - J

CM in England and Wales
Commons and wade land -

Total in England and Wales ...
Horfe-food equivalent to i,Soo,oco hoiks, I

at 4 acres each, is j

Fallows -------
Ways, waters, buildings, &c. -

Plcafure-grounds «

Mauufa&ones, vermin, damp, muft, &c. -

Nurfery-grounds -----
Hedge-rows, copfes, woods . - .

Druggifts' phyfical herbs, roots, &c

Commons

Together -

Acres.

35,120,000
2,000,000

1,980,000

39,100,000
7,8l6,OO0

46,9 1 6,eoo

7,200,000

3,000,000

1,980,000

25,000
80,000
10,000

2,000,000

10,000

14,305,000
7,816,000

22,121,000

which t.iLcn from 4?>,916,000 acres, the quantity of land 114

England and Wale;, leaves 24,795,000, whereof the pro-

duce is confumed by human beings, in the proportion of

2J acres each. By attending to the preceding part of this

account, it will appear tli.it it i- divided in the following

proportions ; namely, for bread, half an acre ; for liquids,

one-eighth of an acre ; for animal food, near two acres ;

and for roots, greens, and fruit, &c. one-eighth of an acre.

No pcrfon will, it is luppofed, cxpedl any of thefe quan-

tities to be mathematically true, or correft, particularly as

we have no maps of England that can be depended on, for

the purpofe of alccrtaimng the quantity of land, not even,

perhaps, nearer than tight in ten of the aftual quantity.

This fort of calculation is only meant to furnifh the mind

with (onie general ideas rcfpecliiig England and Wales.

Animal Food.—There are, it is faid, annually fold at

Smithfield market, about 100,000 bullocks, and 700,000
fheep. There arc many alfo lold at feveral of the towns

and large villages near the metropolis, of which no
account is taken, perhaps equal to the fupply of South-

wark, and all the places out of this county that lie within

five or ten miles of town j conlequently the inhabitants ot

this county confume nearly as much animal food as is fold at

Smithfield.

For Middle/ex, 1 oo.ooo beads, at ico ft. of 8 lbs. each, is

700,000 fheep, at toft, each, is

.Lambs 25, calves 2^, hog-, and pigs 2, together

Poultry, game, and fiib, -,\,ths ; dairy, ,' ths

Total

Stone.

10,000,0007 . -> at c.r. is
7,000,0003 3

7,000,000 at 6/. is

1,100,000 at 6/. is

25,100,000

£

4,250,000

2,100,000

330,000

6,680,000

which divideJ amonglt 818,129 inhabitants, is 30 ft. 5 lbs. or 245 lbs., which coft upwards of 8/. 31. each perfon.

Stone.

For England and Walts l,ooo,oco bullocks, at 90ft. each, is------.. 90,000,000

9,000,000 fheep, at 9 It. each ---.-..-.-... §1,000,000

Lambs 8, calves 8, lwine, filh, poultry, game and dairy, 24; together ...... 40,000,000

Total 211,000,000

which, at 4J. 6J. a ftonc (offal included in the price, but not pound, and produce 6,000,000/. fterling. That the mills and

in the weight), amounts to 47,450,000/. fterling/fr annum ; machinery employed in the woollen manufactory are fup.

which being divided among 9,000,000 of inhabitants, is pofed to have coft 6,000,000/. fterling, and the manufactured

23 ft. 35 lbs. or 1875 lbs.; and being priced in the fame goods produced from the wool are faid to be worth

manner, amounts to 5/. 5/. 51/. per head, the meat nearly to 18,000,000/. whereof are exported annually to the amount

5 lb. 10 oz. per week for each perfon. of 6,000,000/. The average yield of each fheep is taken

Wool and Mutton.—It is ftated that it was given in evi- to be a fmall fraction more than 4 lbs., by which divide the

dence, on paffing the laft wool bill, that 'he clip of Eng- whole quantity of wool, and it will fhew that we have of

land and Wales amounted annually to about 600,000 packs, ftock fheep 35,000,000. It is apprehended that they confift

of 24olbs. each, or 144,000,000 lbs., which fell at \od. per nearly of

12,000,000 breeding-ewe=, which bring as many lambs. The former are killed off at an average of five}

years old, or annually ..... ...... j 2,400,000

13,000,000 other fheep, which are killed off at an average of three years, or annually .... 7,600,000

35,000,000 Total number of fheep. Of which are killed annually ....... 10,000,000

Lambs Oaughtered ............. 2,500,000
Lambs and fheep die carrion (principally from the rot) one in twenty-five of the laft two numbers 500,000

Yearly increafe and decreafe ........... 13,000,00a

The mutton, taken at 9 ft. per fheep, and the lambs at 5 ft, gives rco,oco,oco ft. as the yearly confumption.

/tnnual



SUPPLY.

Annual Produce of the Agricultural Capital of Englandand Wales.—This is Hated as follows :

Acres. X'

12,000,000 of arable land in crop annually, at 5/. is - - - - - - - - 60,000,000

35,000 of hop-ground, at 34/.is----------- 1,190,000
10,000 of nurleries, at from 50/. to 100/. fay at only 50/. is - - - ... 500,000
50,000 of garden-ground cultivated by the fpade at from 50/. to 100/. fay at only 60/. is - 3,000,000
25,000 of unprofitable pleafure-gronnds, which colt a quarter of a million in labour, and re-

turn nothing.

20,000,000 of grafs-land, at 3/. is - - - - - - - - - - - 60,000,000 1 y .

7,816,000 of commons ------------- 1,000,000 J
2,000,000 of woods, copfes, and hedge-rows, at 10/. -------- 1,000,000
1,980,000 of ways, water, and buildings, nothing.

3,000,000 fallow.

46,916,000 the whole quantity of land, the produce of which is ------ 126,690,000

Which colts in labour, artificers, and horfe-keep - - «. 56,690,000

Remains net increafe in value on the produce of the land per annum - - 70,000,000

Of which, it is faid, the landlords take -------- 42,000,000
The ftate, in taxes and tithes --------- - 13,000,000
And the farmers are permitted to (hare the remaining ------ 15,000,000

which is all they receive in return for interelt of capital, /kill, induftry, and attention.

Acres.

* It is noticed, that this part of the account might be varied, by Hating the amount of animal food at 40,000,000
The wool,at---------- 6,000,000
The tallow, (kin, bones, &c. -------- to,000,000
Fed by horfes, &c. --- ------ 5,000,000

The produce of animals ---___._ 61,000,000 which is the fame amount as above.

Acres.

It is noticed in conclufion on this, that if the manufac- Brought forward 27,274,500
Hiring and commercial parts of Great Britain were to be ml , , . . . r r , -,

tried by this rule, namely, of fharing lefs than one-fourth
The

.

forme
f

r h™nS' " ,s f"PP.ofed ' * P°P»0
part of their real gains, as appears to be the cafe with the

latl,°" of i.8o*.o88, will for ft. fupply I
, Q7

- Q1 j
agricultural branch.of the community, they could not exift

«>d fuppert, ftand in need of about the f

an hour under what they would term fuch fevere oppreflion. Pr0 uce °

Acres. The latter, as containing, it is believed, a po-~l

But as the increafe of the population of") pulation of about 5,500,000, will demand I

South Britain, fince the above calculation for their fupply and confumption the pro-
|

i> 5 »5 ^

was made, is fnppofed to be about one mil-
|

duce of ----- J
lion, it will be necefl'ary to add a tenth to I Thefe tw0 b • added to the quantity requi-
the above number of acres, which will f " ™

fite ^ thg fupply and confumption of the
give the amount which is required for the

firft part of the kingdom, will give the
fupply and confumption of the prefent

| amount of the acres which are necefTary for
time, and which makes the whole J fupplying the whole of the population of
And although the quantities of land which the united kingdom with this fort of pro-

are taken up by each fort of crops ; thenum- duce, which are ----- 47,400,017
ber of horfes and fheep which are made ufe of .

and kept, or the amount of animal food and A , .x r 1 j r _ .• :„ .i„,r„ . -
.v jar,, j iv As, however, the fupply and conlumption in thele two

other products or the land, and wool-bearmer tar \. r L . 1 r v. j » *\ :- rt.»
1 .u .u u 1 r .u • u 1 lad cafes may be fomewhat lefs abundant than in the

animals, with the whole or the agricultural t,
' .n '. • r 1. n 1 j u „ u„

, , r , .,
b ,.»• other, the number of acres here ftated may perhaps be ra-

produce, as above, or the other different , , ' r r

parts of the kingdom, known under the ° .

names of Scotland and Ireland, cannot be The number of cultivated acres of land neceflary for the

well ascertained and calculated for want of fupply, fubfiftence, and fupport of the population of the

fufficient grounds and data to proceed upon, unlted kingdom being thus extenfive, every endeavour mould

(though they may probably approach thofe of be made to keeP "P wlth ll as much as P°™ble
'
b
[

the

the firll part or divifion in fome degree) ; yet better and more Perfeft culture of thofe lands which are

the fupply and confumption of their popu- alreadY ,n that ftate > and by Promoting the enclofure and

lation may be (hewn, when eftimated on the cultivation of thofe in the condition of wade, as by thefe

fame principles as the above, to require as and other fuuable means, an almoft unlimited increafe ot

below. agricultural produce may be drawn from the earth, and the

,
nation be ultimately rendered independent of foreign

Carry forward 27,274,500 fupply.

Supply'/



SUP SUV
Supply'./ Paffage, in Geography, a channel of the South

Pacific ocean, between Sirius ifland and Queen Charlotte's

ifland, fo named by Lieut. Ball, who commanded the

Supply ftore-fhip, in 1 790.

SUPPORTED, in Heraldry, a term applied to the

uppermoll quarter of a ihield, when divided into feveral

quarters ; thefe feeming, as it were, fupported or fuftained

by thole below.

The chief is alfo faid to be fupported when it is of two
colours, and the upper colour takes up two-thirds of it : in

this cafe it is fupported by the colour underneath.

SUPPORTERS, figures (landing on the fcroll, and

placed by the fide of the efcutcheon, and feeming to fupport

or hold up the lame.

Supporter* are, chiefly, figures of beads : figures of hu-

man creatures, ufed for the like purpofe, are more properly

called tenants.

Some make another difference between tenant znilfup-

porter : when the (hield is borne by a fingle animal, it is

called tenant; when by two, they are called fupporters.

The figures of things inanimate, fometimes placed afide

of efcutcheons, but not touching or feeming to bear them,

though fometimes called fupporters, are more properly

called cotifes.

Supporters have formerly been taken from fuch animals as

are b^rne in the (hields ; and fometimes they have been

chofen as bearing fome allufion to the names of thofe whofe

arms they are made to fupport. F. Meneftrier traces their

origin to the ancient tournaments, in which the knights

caufed their fhields to be carried by fervants or pages under

the difguiie 0/ lions, bears, griffins, blackamoors, who alfo

held and guarded the efcutcheons, which the knights were

obliged to expofe to public view fome time before the lifts

were opened. But fir G. Mackenzie fays, that the firft

origin and u!e of them are derived from the cuftom of

leading fuch as arc invelled with any great honour, to the

prince who confers it, and of his being fupported by two of

the quality, when he receives the fymbols of fuch honour :

and in remembrance of that folemnity, his arms were after-

wards fupported by any two creatures which he choofes.

The fupporters of the Englifh arms are a lion, and an

unicorn ; fome of the former kings have had a leopard, and

an unicorn ; others, gryphons ; others, eagles. See Arms.
The fupporters of the French arms are angels ; which are

faid to have been firfl introduced by Philip VI., his device

being an angel overthrowing a dragon ; the dragon being, at

that time, the device of the kings of England.

Thofe of the prince of Monaco are Auguftine monks ;

thofe of the family of the Urfini, bears ; in allufion to their

names.

In England, fupporters are the prerogative, firft, of thofe

called nobiles majores, viz. dukes, marquifles, earls, vif-

counts, and barons ; fecondly, of all knights of the garter,

though they mould be under the degree of barons ; thirdly,

of knights i f the Bath, who both receive on their creation

a grant of fupporters : and laftly, of fuch knights as the

king chufes to bellow this honour upon. Supporters are

net hereditary, except to the elder branches of fome knights

of the garter, whofe anceftors had this honour granted

them ; and to the eldeft fons of peers above the degree of a

baron, who bear their father's arms and fupporters, with a

label, &c. Set Crown.
The Germans permit none but princes and noblemen of

rank to bear them : among the French, the ufe of them is

more promncuous.

Supporters, iu Ship-Building, are the knees placed under

the catheads, for their fecurity and fupport. They formerly

partook of the curve of the middle rail of the head, but

lately the arm at the fide (lands plumb, or perpendicular.

SUPPOSITI Medium. See Mudiim.
SUPPOSITION, in Arithmetic. See Fosition.
Supposition, in Mufic. Rondeau fays very truly, that

this technical term has two diftinft fenfes : the firft is when
many notes afcend or defcend diatonically in one part to a

tingle note in another. At fuch time, thefe diatonic notes

cannot be all in harmony, nor belong to the fame chord.

Some are, therefore, difregarded in the harmony ; and tliele

are what go under the title of notes by fuppofition. (See

Passing Notes, where the article is confined to melody,
and chiefly drawn from Dr. Pcpufch.) But in the fecond
ufe of the word fuppofition by the French in Roufleau's

article, the word is applied to harmony ; where he tells us,

that chords arc faid to be by fuppofition, when the con-

tinued bafe or violoncello afts as .; treble, and plays note*

above or below the fundamental bafe. The diflonances in

chords by fuppofition ought to be prepared by fyncopes,
or driving notes, and rcfolved in defcending diatonically on
a concord ; and, in this fenfe, chords by fuppofition may
pafs for pure fufpenfions. See Suspension

There are other kinds of chords by fuppofition ; all

chords of the 7th.—We do not very well underftand the

combinations which Roufleau has given for chords by fup-
pofition, nor will Englilh readers undtriland the French
technical language in which he explains thefe chords.

What we underftand to be chords by fuppofition, are

chords played by anticipation to the firft of two notes, in-

(lead of the fecond, or to a kind of appoggiatura.

Chords by fuppofition, therefore, in Rondeau, in the

Supplement to the folio Encyclopedic, and in Dr. Pe-
pufch's 7ths, prepared and refolved in the bafe, are

nothing more than chords of the % and I, though fo much

parade and pains have been bellowed in explaining them.
They are played to appoggiaturas in large notes of the

badb continuo, or violoncello bafe, made a treble part,

while the fundamental bafe is ftationary.

SUPPOSITITIOUS Births. See Bastards.

SUPPOSITORY, a preparation of fait, honey, &c.
which is introduced into the reftum, in order to procure
ftools. Medicinal compofitions are alfo thus applied, with

a view of adling upon local difeafes of the bowels.

SUPPRESSION, formed from Jul, and prtmo, I prefi

under, in Law, the extinction or annihilation of an office,

right, rent, or the like.

Suppression, iu Grammar, denotes an omiflion of cer-

tain words in a fentence, which yet are neceflary to a full

and perfeft conftrudlion. As, " I come from my father's;"

that is, " from my father's houfe.

Suppreffion is a figure of fpeech very frequent in our
language ; chiefly ufed for brevity and elegance. Some
rules relating to it are as follow :

1. Whenever a word conies to be repeated in a fentence

oftcner than once, it is to be fupprefled. Thus we fay,

' This is my mailer's horfe ;" not, " This horfe is my
matter's horfe."

2. Words that are neceflarily implied may be fupprefTed.

And, 3. All wards that ufe and cuftom (upprefs in other

languages, are to be fupprefled in Englifh ; unlefs there be
particular reafons to the contrary.

Suppression, in Medicine, i* applied to the humours
that are retained in the body by fome obilruftion or Hop-
page of the ufual outlet.

Wo-



S U P SUP
We fay, a fuppreflion of urine, of the menfes, &c. See

Ischuria, Uiune, Menses, &c.

Suppression of Urine. There are commemorated in the

Philofophical Tranfaftions three cafes of an aftual and total

fuppreflion of urine, fuppofed to proceed from a Hone
lodged in the neck of the bladder ; but in all which, on

introducing the catheter, it was found that there was

no ftone there, nor any urine in the bladder. In all thefe

cafes the fame remedy was ufed ; that is, a great quantity

of acid diluted largely with water ; and in confequence of

this, the urinary fecretion was immediately reftored, and

the patient foon voided it in a proper manner, and was
reftored to health without any farther ufe of medicines.

Philof. Tranf. N° 253.

A fuppreflion of urine fometimes happens to women with

child, by the womb falling down, and preffing on the

urethra.

It is alfo occafioned by an inflammation of the bladder,

a fwelling of the hxmorrhoidal veins, hard feces lodged in

the reftum, a ftone in the bladder, excrefcences in the

urinary pailages, a palfy of the bladder, hyfteric afte&ions,

&c. each of which cafes requires a particular treatment.

It may be obferved, in general, that in all of them, mild and

gentle applications are the fafelt ; as ftrong diuretic medi-

cines, or things of an irritating nature, generally increafe

the danger. See Retention of Urine.
Suppression, Fire of, in Chemiflry. See Fire.

SUPPURATION, in Surgery, denotes the procefs by
which purulent matter is formed in cafes of abfcefl.es, ulcers,

wounds, &c.

When, notwithltanding the means ufually employed for

the relief of inflammation, this affeftion becomes attended

with more fevere pain, a much harder tumefa&ion, and a

conical prominence in its centre, fuppuration is likely to

enfue. When the patient is feized with reiterated fhiver-

ings ; when the fever, and all the fymptoms of inflammation,

fuddenly ceafe, without any perceptible reafon ; when the

patient experiences a heavy, cold, dull uneafinefs, inftead

of acute pain in the part affefted ; when the moft elevated

part of the tumour appears foft and white, while the reft

has its rednefs increafed ; and when, at the fame time, the

furgeon can feel the fluctuation of a fluid ; matter is un.

doubtedly already formed.

We (hall not here dwell upon the fymptoms which attend

fuppuration, as they are confidered in other furgical articles

of this dictionary. See Abscess, &c.
With refpeel to the theory of fuppuration, it may be

obferved, that the expofure of the internal furfaces and
ftru&ure of the body, continued for a certain time, necef-

larily occafions fuppuration. Here the influence of the air

is not the caufe ; for, were a wound to be made into a

cavity naturally clofed, pus would be formed after a certain

time, even in a vacuum. When matter forms in circum-
lcribed cavities, without a wound, the air cannot be fuf-

pefted as a caufe ; nor does the air, in emphyfematous cafes,

excite fuppuration. The fympathetic fever, attendant on
inflammation, has been confidered an eflential ftep to fup-

puration ; but with little foundation. Is there not a regular

fecretion of pus from the moft indolent ulcers ? Is there

not the fame procefs on every bliitered furface ? In fuch

cafes, is there not oftentimes a total abfence of fever ?

That dead animal matter cannot be converted into pus, is

proved by flonghs of the cellular membrane, tendons, fafciae,

&c. remaining unchanged a confiderable time in abicefles,

and by dead bone lying unaltered in pus for many months.

Whatever diminution of thefe fubftances may happen under

3

fuch circumftances, occurs only on that fide which is next

to the living folids ; and it can be fatisfa&orily accounted
for on the principle of abforption.

The idea, that fermentation contributes to the formation

of pus, is quite dellitute of foundation. The difcharge of

pus from fecreting furfaces, without any lofb of fubltance

;

the ftationary ftate of many abfeefles ; the backwardnefs
of matter to become putrid, while unexpofed to the air ;

fufficiently evince that no fermenting power is prefent.

The opinion, that extravafated blood may in time change
into pus, is equally erroneous.

When fuppuration is about to take place in the cellular

fubltance, or membranes of circumfcribed cavities, the

vellels alter their mode of aftion, fo as to fecrete pus. This
change happens gradually. Hence, pus and coagulating

lymph arc often found blended together in the fame ab-

fcefs.

The faft, that pus may be formed without a breach in

the folids, or diflolutior. of parts, was firft noticed by the

celebrated Dr. William Hunter, in the year 1749 or 1750.
The circumftance was remarked in the diffection of a lubjeft,

who died of empyema. M. Quefnay has alfo inferted, in

the Memoirs of the French Academy of Surgery, a cafe,

which fell under the obfervation of M. Peyronie, in which

there was a very copious fuppuration of the brain. The
patient died, and the head was examined. The proportion

of brain wanting was fo trivial, compared with the quantity

of pus which had been produced, that Peyronie juitly con-

cluded, that the matter had not been formed from the folids,

but from the fluids of the part. See Remarques fur les

Plaies du Cerveau, torn. ii. p. 163, edit, in i2mo.

The modern doftrine of fuppuration is, that the pus is

feparated from the blood by the inexplicable operation of

the fecerning arteries, juft as ordinary fecretion takes place
;

and that the peculiar mode of action in the arteries is the

reafon why pus fhould be feparated from the circulation,

rather than coagulating lymph, mucus, &c. It is further

believed, that the folids never fuffer any diflolution, fo as

to enter into the compofition of pus ; but that the defi-

ciency, frequently apparent in them, arifes from abforption.

The arteries, in producing pus, a fluid fo diflimilar from

blood, and of which at leaft it mult be confidered as a new
combination, feem to aflume all the power of glandular

fecretion. Cooper's Firft Lines of Surgery, chap. 3.

3d edit.

SUPPURATIVES, or Suppurating Medicines, are

ripeners, or medicines that promote fuppuration.

Suppuratives are all hot ; by which means, increafing the

warmth of the part, they refolve the humour into a pus.

Such are mallows, mehlot, lily-roots, diachylon, pellitory,

figs, aromatic gums, meals, &c.
SUPPUTATION. See Computation.
SUPRA, in Muftc. See Epi and Hyper.
SUPRACOSTALES, in Anatomy, the levatores cof-

tarum mufcles. See Intercostal Mufchs.
SUPRADECOMPOSITE, in Botany and Vegetable

Phyfiology, is a term applied to a leaf, or a panicle, which

is more than twice compounded or fubdivided. See Leaf,
Inflorescence, and Panicula.
SUPRALAPSARIANS, in Theology, perfons who

hold that God, without any regard to the good or evil

works of men, has refolved, by an eternal decree, fupra

lapfum, antecedently to any knowledge of the fall of Adam,
and independently of it, to fave fome, and damn others

:

or, in other words, that God intended to glorify his juftice

in the condemnation of fome, as well as his mercy in the

falvation
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fetation of others ; and for that purpofe decreed that

Adam fliould oeceflarily fall, and by that fall bring lnm-

felfj and all his offspring, into a Hate of overtoiling con-

dom !)..

Thefe are alfo called antelapfaries ; and are oppofed to

fublapfaries and infralapfaries.

According to the Supralapfarians, the objeft of prcdelii-

nation i^ homo crealilis & labilis ; and, according to the

Sublapfarians and Intralapfarians, homo ereatus & lap/us.

SUPRASCAPULAR^, in Anatomy, a name applied

to fome parts about the fcapula, ij/s. to a notch in the

upper edge of the bone, and to a nerve and artery which go
through it.

SUPRASL, in Geography, a town of Lithuania; 21

miles S. of Grodno.
SUPRASPINATUS, (fur-epineux, fus-fpini-fcapulo-

trochitericn,) in Anatomy, a mufcle of an elongated trian-

gular figure, lituated at the upper and back part of the

fhoulder, where it tills the fupralpinal fotl'a, extending from
the bafis of the fcapula to the great tubercle of the humerus.

Its outer or polterior furface is covered by a thin aponeu-

rofis, which is extended from the fpine of the fcapula to its

fuperior cofta ; by the trapezius, from which it is feparated

by copious cellular tiflue ; and externally by the deltoid,

the acromion, and the triangular ligament, ftretchcd between

the acromion and the coracoid procefs. The anterior or

inner furface covers the dorfum of the fcapula, having its

fibres attached to the polterior two-thirds, and feparated

from the anterior third by the fuprafcapular nerve and
vefiels. Beyond the fcapula it covers the orbicular ligament

of the humerus, adhering to it very llrongly. The fuperior

edge is attached to the upper margin of the fcapula, and
projects a little beyond it. The inferior is fixed to the

upper flat furface of the fpine ; beyond which eminence it

is parallel to the fuperior margin of the infrafpinatus. The
bafis of the triangle defcribed by the fuprafpinatus is at-

tached to the bafis fcapulse, from the commencement of the

fpine to the fuperior angle. From that point the mufcle
advances towards the (houlder-joint, becoming gradually

narrower : it then goes under the arch formed by the acro-

mion and clavicle, bends a little downwards over the head
of the humerus, and is attached, by its anterior extremity,

to the front of the great tubercle of that bone. This at-

tachment takes place by means of a tendon clofely united

to that of the infrafpinatus : it is firft narrow and thick,

and then expand» into an aponeurotic, which penetrates into

the mufcle, receiving the flefhy fibres in all directions : fome
of thefe come from the aponeurofis, which covers the

mufcle. It aflifts the deltoid in elevating the humerus ; but
cannot aft with much effeft, becaufe its infertion is fo near

the centre of motion.

SUPREMACY, in the Englifi Polity, the fuperiority

nr fovcreienty of the king over the church, as well as

ftate, of England, of which he is eltablifhed head. See
King.
The king's fupremacy was firft eltablifhed, or, a^ others

. recovered, by king Henry VIII. in 1534, after break-

ing with the pope. Stat. 24. Hen. VIII. c. 12. 25 Hen.
VIII. o. 11. 16 Hon. VIII. c. 1. 35 Hon. VIII. c. 3.

i Ed. VI. c. 12. 1 Eliz. c. 1. It is fince confirmed by
feveral canons, as well as by the articles of the church of

England ; and is pafled into an oath, which i' required as

a neceflary qualification for all offices and employments,
both in church and ttate, from perfons to be ordained, from
the members of both houfes of parliament, Sec. See Oath
and Coronation ith.

This oath, as finally eflublKhed by 1 W. c. 8. is as

Vol.. XXXIV.

lollows : " I, A. I), do fwcar, that I do from my heart

abhor, detelt, and abjure, as impious and heretical, that

damnable doctrine and pofition, that princes excommuni-
cated or deprived by the pope, or any authority of the fee

of Rome, ma)-, be depofed or murdcrrd by their fubjefts,

or any other whatfoever. And I do declare, that no foreign

prince, perfon, prolate, il.ito, or potentate, hath or ought

to have any jurifdiction, power, fuperiority, pre-eminence,

or authority, ecclcfiaflical or fpintnal, within this realm.

So help me God." By ftat. 5 Eliz. c. 1. to refufe the

oath of fupremacy will incur the pains of pramunire ; which

fee. By the 31 Geo. III. 032. no perfon lhall be fum-

moncd to take the oath of fupremacy, or be profecuted for

not obeying fuch fummons ; but Roman Catholics, in order

to enjoy the benefits of that aft, and to take the oath pre

fcribed by it. See Papists, Popery, and Toleration.
This right of fupremacy conlifts chiefly in the following

articles : 1. That the archbifhops of either province cannot

fummon the bifhops and clergy to convocation, or enaft any
canons, without the king's exprefsconfent, by 25 Hen. VIII.
c. 19. whereas, before that aft, the convocation was oftea

called, and laws made by it for governing the church,

without any authority from the crown.

2. In that there lieu now an appeal from the archbifhop

to the king in chancery ; and, on (uch an appeal, a com-
mifiion, under the feal, is to be directed to certain perfons,

of which commonly half are laymen, and half clergymen,

which is called the Court of Delegates, (which fee,)

and which finally determine all ecclefiaftical caufes, by

25 Hen. VIII. c. 19. though fometimes a review is granted.

Before this ftatute, the appeal from the archbifhop's court

lay to the pope only.

3. The king can grant commiflions for vifiting fuch

places as arc exempt from the jurifdiftion of bifliops, or

archbifhops ; and appeals lie from thence to the king in

chancery : whereas before 25 Hen. VIII. the pope only

could vifit them, and receive appeals from thofe courts.

4. Perfor.s in holy orders are not, as formerly, exempt
from the king's temporal laws, any more than laymen.

5. The bilhops and clergy do not fwear, or pay any
obedience to the pope ; but mud take the oaths of alle-

giance and fupremacy to the king.

SUPREME Pear, a name given by the gardeners to a

fmall pear, called alfo by fome the little mujh pear. It is

of a roundifh fhape, and is ufually produced in clufters ;

the ftalk is (hort, and when it is ripe, the fkin is yellow
;

the juice is fomewhat mufky. If it be not fufiered to hang
till too ripe, it is an excellent pear. It ripens in the

beginning of July, and continues but a few days. The
French call it le petit mufcat.

SUR, or Sour, in Geography, a town or rather village of

Syria, in the pachalic of Saide or of Acre ; for the ancient

ftate of which, fee Tyre. In this name, fays Volney, we
recognize that of Tyre, whicli we receive from the Latins ;

but if we recolleft that the y was formerly pronounced ou,

and obferve, that the Lati:;6 have fubftituted the / for the

9 of the Greek, and that the 6 had the found of the Englifb

th, in the word think, we thall be lefs furprifed at the alter-

ation. This has not happened among the Orientals, who
have always called this place " Tfour" and " Sour."

Sour is lituated on a peninfula, which projefts from the

fhore into the fea, in the form of a mallet with an oval head.

This head is a f.lid rock, covered with a brown cultivable

earth, which forme a fmall plain of ab< ut • ight hnnd'-ed

paces long, by four hundred broad. Th ifthjTIUS, which
joins this plain to the continent, is of pure fia-land. This

difference of foil renders the ancient iniular ftate of the

4 A plaiD,
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plain, before Alexander joined it to the fhore by a mole,

very manifeft, (ince it is plain that the fea, by covering this

mole with fand, has enlarged it by fucceflive accumulations,

and formed the prefent lithmus. The village of Sour is

fituated at the junction of this ifthmus with the ancient

illand, of which it does not cover above one-third. The
point to the north is occupied by a bafon, which was a port

evidently formed by art, but is at prefent fo choaked up

that children pafs it without being wet above the middle.

The opening at the point is defended by two towers, oppo-

fite each other, between which formerly pafled a chain fifty

or fixty feet long, to (hut the harbour. From thefe towers

began a line of walls, which, after furrounding the bafon,

enclofed the whole ifland : but at prefent we can only

follow their traces by the foundations which run along the

fhore, except in the vicinity of the port, where the Motoualis

made fome repairs twenty years ago, but thefe are again

fallen to decay.

Further on in the fea, to the north-weft of the point,

at the diftance of about three hundred paces, is a ridge

of rocks, which rife to the furface of the water. The fpace

which feparates them from the main land in front, forms

a fort of road, where veflels may anchor with more fafety

than at Saide ; they are not, however, free from danger,

for they are expofed to the north-weft wind?, and the

bottom injures the cables. That part of the ifland which

lies between the village and the fea, that is, the weftem fide,

is open ; and this ground the inhabitants have laid out in

gardens : but fuch is their floth, that they contain far more

weeds than ufeful plants. The fouth fide is fandy, and

more covered with rubbifh. The whole village contains

only fifty or fixty poor families, which live but indifferently

on the produce of their little grounds, and a trifling fifhery.

The houfes they occupy are no longer, as in the time of

Strabo, edifices of three or four ftories high, but wretched

huts, ready to crumble to pieces. Formerly they were

defencelefs towards the land, but the Motoualis, who pof-

fefTed themfelves of this place in 1766, enclofed it with a

wall of twenty feet height, which ftill fubfilts. The moll

remarkable building is a ruin at the fouth-ealt corner.

This was a Chriftian church, built probably by the Cru-
faders ; a part of the choir only is remaining : clofe to

which, amid heaps of ftones, lie two beautiful columns,

with fhafts of red granite, of a kind unknown in Syria.

Djezzar, who has (tripped all this country to ornament his

mofque at Acre, wifhed to carry them away, but his engi-

neers were not able even to move them.

Leaving the village, on the fide of the ifthmus, at a hun-

dred paces from the gate, we come to a ruined tower, in

which is a well, where the women go to fetch water. This
well is fifteen or fixteen feet deep ; but the depth of the

water is not more than two or three feet. Better water i9

not to be found upon the coalt. From fome unknown
caufe, it becomes troubled in September, and continues

fome days full of a reddifh clay. This feafon is obferved

as a kind of feftival by the inhabitants, who then come in

crowds to the well, and pour into it a bucket of fea-water,

which, according to them, has the virtue of reftoring the

clearnefs of the fpring. As we proceed along the ifthmus,

towards the continent, we perceive, at equal diftances, the

mint of arcades, which lead in a right line to an eminence,

the only one in the plain. This hill is not factitious, like

thofe of the defert, but a natural rock of about one hun-
dred and fifty feet in circumference, by forty or fifty high :

nothing is to be difcovered there but a houfe in ruins, and
the tomb of a flmik or /anion, remarkable for the white

dome at the top. The diltanee of this rock from Sour is

about a quarter of an hour's walk. As we approach it,

the arcades become more numerous, and are not fo high ;

they terminate by a continued line, and, at the font of the
rock, form fuddenly a right angle to the fouth, and proceed
obliquely towards the fea : we may follow their dirc&ion
for above an hour's walk at a horfe's pace, till, at length,

we dillinctly perceive, by the channel on the arches, that

this is no other than an aqueducL This channel is three

feet wide, by two and a half deep ; and is formed of a
cement harder than the ftones themfelves. At laft we
arrive at the well where it terminates, or rather from which
it begins. This is what fome travellers have called the well
of Solomon, but, among the inhabitants of the country, it

is known only by the name of Ras-el-tun, or head of the
fpring. They reckon one principal, two lefler, and feveral

fmall ones ; the whole forming a piece of mafonry which is

neither of hewn nor rough ftone, but of cement mixed with
fea-pebbles. To the fouth, this (lone-work rifes about
eighteen feet from the ground, and fifteen to the northward.
On this fide is a dope, wide and gradual enough to permit
carts to afcend to the top, at which when we arrive we dif-

cover what is very furprifing ; for, inftead of finding the

water low, or no higher than the ground level, it reaches

to the top; that is, the column which fills the well is fifteen

feet higher than the ground. Belides this, the water is not

calm, but bubbles up with violence, and rulhes through
channels contrived at the furface of the well. It is fo

abundant as to drive three mills which are near it, and form
a little rivulet before it reaches the fea, which is only four

hundred paces diftant. The mouth of the principal well

is an octagon, each fide of which is twenty-three feet three

inches, the diameter, therefore, muft be fixty-one feet. It

has been faid that this well has no bottom ; but La Roque
afferts, that he found it at fix and thirty fathoms. It is

remarkable, that the motion of the water at the furface

has corroded the interior lining of the we'll, fo that its edge
refts almolt upon nothing, and forms a half arch, fufpended
over the water ; among the channels which branch out from
it, is a principal one, which joins that of the arches above-
mentioned : by means of thefe arches, the water was formerly

conveyed to the rock, and from the rock, by the ifthmus,

to the tower, whence the water was drawn. The circum-

jacent country is a plain of about two leagues wide, fur-

rounded by a chain of considerably high mountains, which
ftretch from Kafmia to Cape Blanco. The foil is a black

fat earth, on which a (mall quantity of corn and cotton are

fuccefsfully cultivated.

Sour has now no other trade befides the exportation of a

few facks of corn and raw cotton, nor any merchant but a

fingle Greek factor in the fervice of the French of Saide,

who fcarcely makes fufficient profit to maintain his family;

18 miles S.S.W. of Saide. N. lat. 33 13'. E. long.

35° J
S'-

Volney's Travels in Egypt and Syria, vol. ii.

For the hillory of ancient Tyre, fee Tyre.
Sur. See Tsor.
SURA, the name of a drink ufed in the Eaft Indies, and

made of the juice that flows from the cocoa-tree.

This juice beinpr evaporated, and expofed to the fun,

forms a fugar, but it is little efteemed.

Sura, in Anatomy, the calf of the leg.

Sura, in Geography, a town of Afiatic Turkey, in the

province of Diarbekir, on the Euphrates ; ff miles S. of
Rahabeh.—Alfo, a town of the Arabian Irak, on the

Euphrates; 150 miles N.N.W. of Badora.—Alfo, a town
of Sweden, in Weftmannland ; 15 miles N. of Stroemfholm.

—Alfo, a river of Norway, in the province of Drontheim,
which runs into the North fea, oppofite to Chriftianfand.

4 —Alfo,
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— Alio, a river of Ruflia, which runs into the Volga, near

Vclil, in the government of Ni/.egorod.

the name of a race of genii, or good angels, of

whom mention is perpetually made in the mythological

writings of the Hindoos. They are fomctimes car

or Soorti by European writers. Afura, or Afl'oor, is the

name of a malevolent race, oppofcd to the Suras ; the initial

letter being privative in the Sanfcrit tongue, and Sura

meaning good. It feems to be a generic term, compriling

feveral fpeciea of benevolent genii; fuch as Gandharva,

Kinnara, Dundhubi, Pufhpa-vrifhti, Sinara, Upfara, &c.

who appear to he ccleilial chonflers, dancers, mountain

nymphs, flower-fhowers, nereids, Sec. Among the Afuras

may be clafl'ed the Daily as, (olTspring of Diti and Ka-

fyapa,) Rakfha, Yakfha, Pitri, Danava, (offspring of Da-
nu.) Sec.

The Suras, it is fuggelted, are liars of the northern hemi-

fphere, and the Afura; of the fouthem. The Hindoo
writings abound in allulions to their Hate of continued war-

fare, and it feems probable, fo prone are the Hindoos to

phyfical as well as moral perfonilication, that fuch fables

are of an agronomical nature, and relate to the rifing and

fetting, and other phenomena, of liars in the two, or lup-

pofed light and dark, hemifphercs.

Sura appears alfo to mean fermented liquors, or fpirituous

liquors, and Afura fuch as reject them. This has not

hitherto been explained. The firlt book of the Ramayana
contains the well-known aHd popular allegory of churning

the ocean, fo beautifully tranllated by Mr. Wilki:is in that

curious work the Bhagavat Gita. Among the precious things

produced by this procefs was Sura, there faid to be wine ;

or Suradevi, goddefs of wine. (See StJRADEVi.) Sura is

likewife a name of Surya, the regent, or a perfonification of

the fun. (See Surya.) Hence has arifen fome apparent

confufion in afligning to Sura the regency of both wine and

wealth, and in regard to the latter, of intellectual weElth ;

for the Veda is reprefented to be the true wealth and wine

of the devout. The word Sura, indeed, in Sanfcrit, means

both wine and wifdom, or intellectual wealth. The Veda
abounds in praifes of the fun, or as myflics fay of the fun

or foul, of the univerfc ; or, in other words, of the Deity :

but in thefe points we mult refer to the articles Maya,
Mystic .m. Poetry, O'm, and Veda.
SURABHI, in Hindoo Mythological Romance, is the

name of an all-yielding cow, of whom many marvellous

ftories are related, and to which reference is frequently

made in the writings and con»erfation of the Hindoos.

Her origin is of courfe equally miraculous with her deeds.

She i. fabled to have arifen from the fea, when churned by

the gods and daemons, as related in our article K.URMA-
v ata in; in which article reference is made to this, and

in which a typographical error occurs, that we here take

the opportunity of correcting. Speaking of Surabhi, for

" limilarly beautiful," read " fimilarly bountiful." An
inflance of her bounty may be feen in our article Jama-
dagxi. A Hindoo poet having occafion to mention the

wealth or munificence of an individual of ancient days, is

very likely to exprefs it by faying, that " Indra had en-

truiled him with Surabhi, the cow yielding all that the

heart can defire," as we find faid of the munificent prince

Jamadagni. Indra, the regent of the firmament, is the

fuppofed poflefTor of the boon-granting cow, and is hence,

probably, called lord of wealth. See Indra.
Among a paftoral people, whofe lafteal food is of fo

much confequence, it i. natural to expeft that great regard

will be paid to kine. A milch cow is in India an object of

great importance and veneration. It is common for Brah-

mane and others to feed a cow before they take their own
break fall, offering ejaculations of a pious and benevolent

tendency.

The Hindoos hope to obtain the favour of tlie boon-
granting cow,_ by (hewing kindnefs to her offspring ; and
adoration of a cow is not uncommon, fuch as prefenting

flowers to her, warning her feet, &c. Travellers have

nofced many inftanccs of affectionate tendcrnefs for cows
and calves, on the parts efpecially of individuals of the ie&s
of Brahman and Bania. See Sects of Hindoos.

In marriage ceremonies, a cow, as representative of Su-
rabhi, the granter of defires, the emblem of fruitfuluefs, is

one of the ac\ors. The hofpitable rites are concluded by
letting loofe a cow at the interceffion of a gueft. A barber,

who attends for that purpofe, exclaims " The cow ! the

cow !" upon which the guefl pronounces this text : " Re-
leafe the cow from the fetters of Varnna. May fhe fubduc
my foe; may fhe deflroy the enemies of both him (the

hofl ) and me. Difmifs the cow, that fhe may eat grafs

and drink water." When the cow has been releafed, the

guefl thus addrefl'cs her : " I have earneflly entreated this

prudent perfon, faying, kill not the innocent harmlefs cow,
who is mother of Rudras, daughter of Vafus, fitter of

Adityas, the fource of Umrita, or Ambrofia, &c." Mr.
Colebroke, in his " Effay on the Religious Ceremonies of
the Hindoos," Af. Ref. vol. vii. remarks on the above
paffage, that " the guefls' interceflion evidently imply a

practice, now become obfolete, of flaying a cow for the

purpofes of hofpitality."

A cow, the reader will perceive, is no unimportant
mythological perfonage ; nor is the bull ; the latter we
have fpoken of in another place, as the vehicle of the

Hindoo god Siva, and the fymbol of divine jullice (See

SlVA.) Thefe fuperltitions are not confined to India,

though they probably originated there. Similar honours
were paid to the fymbolical bull by the Egyptians, as fuf-

ficiently noticed under our article Apis. In the Edda, too,

fome relations remind us of the Surabhi of the Brahmans ;

for the northern nations adored a mod prolific cow, yielding

rivers of milk from her teats, and legions of men from her

body. See Edda.
The time is not, perhaps, very remote, when the original

inhabitants of India had lefs abhorrence of killing kine than

many lefts now feel on that point. Ancient books profcribe

the flaying of kine, as well as other animals. It mult be
allowed, however, that the very ancient code of lawn called

the Inftitutes of Menu, (fee Menu,) lays down very fever*

penances for flaying a cow, even without malice. Thefe
are in chap. xi. of that curious work, verfes log and fol-

lowing. The extreme utility of the cow and bullock in

well-peopled and agricultural countries, will almoft necef-

farily give rife to a repugnance at flaying them, which will,

in no long time, grow to flronger prohibitory feelings, and
at length be ftamped with the fan&ion of holinefs. Here
we fee, what we in many cafes fuppofe, that mythology and
religion inculcate principles grounded originally on the

conveniences and wants of mankind. Of this, the reverence

paid to the ichneumon by the Egyptians is an example.

(See ICHNEUMON.) And the facrednefs of the falcon,

called by the Englifh the Brahmany kite, in India, is an-

See SuJPERNA.
SURACA, in Geography, a town of theifland of Samos

;

4 miles S.W. of Cora.

SURADEVI, in Hindoo Mythology, is the name of the

goddefs of wine, or of ftrong drinks ; but however often

flie may be facrificed to, fhe is very rarely heard of, and
her name rarely occurs in Hindoo writings. Her origin

4 A 2 from
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from the fea, when churned by gods and daemons to obtain

certain precious articles, is noticed under our article KuR-
mavatara. See alio Sura.
SURADSJE, in Geography, a town of Arabia, in the

province of Yemen ; 16 miles E.S.E. of Doran.

SURAES, or Karuwan Slraes, a name given in

Perfia to buildings conftru&ed for the accommodation of

travellers. They are more commodious than the "choultries"

on the Coromandel coalt, containing a variety of apartments.

They generally form a fquare, with a range of rooms on

each fide, behind which are fometimes excellent ftables.

It is cuttomary for the muleteer to colleft all the dirt which

has been made, and on his leaving the furae, to fet it on

fire, fo that the ftables are kept tolerably clean.

SURAJABAD, in Geography, a town of Bengal; 16

miles S. of Dacca.

SURAJEEUNJUN, a town of Hindooltan, in the circar

of Ellichpour ; 12 miles W. of Ellichpour.

SURAJEPOUR, a town of Hindooftan, in Oude, on

the Gogra ; 17 miles S. of Gooracpour.—Alfo, a town in

the circar of Schaurunpour ; 25 miles S. of Merat.—Alfo,

a town in Oude ; 15 miles E. of Corah.—Alfo, a town of

Oude, on the Ganges ; 25 miles N N.W. of Furruckabad.

SURAJEPUTTY, a town of Hindooltan, in Bahar
;

j J
miles W. of Durbungah.
SURAJGURRAH, a town of Hindooftan, in Bahar ;

15 miles S.W. of Monghir.

SURALES Musculi, in Anatomy, the gaftrocnemius

and foleus, which make up the chief bulk of the calf.

SURAM, in Geography, a town of the principality of

Georgia, on the frontiers of Imiretta, anciently a city of

Colchis, and called Surium by Pliny ; 50 miles W.N.W.
of Teflis.

SURAMI, a town and fortrefs of Georgia, in the pro-

vince of Carduel ; 24 miles W.S.W. of Gori.

SURAN, a town of Perfia, in the province of KhorafTan ;

45 miles N. of Mam.—Alfo, a river of Ruflia, which runs

into the Viatka ; 32 miles N.E. of Slohodfkoi, in the go-

vernment of Viatka Alfo, a town of Hungary, formerly

ftrong, but now defencelefs ; 4 miles N.E. of Neuheufel.

SURANUH, in Mythology, the wife of Surya, the

Hindoo Phcebus, a regent of the fun. She is fabled as the

daughter of Twafhta, the engineer of the gods, who is

found to correfpond in many points with the Vulcan of the

Greeks. See Twashta, and Surya.
SURAS, in Geography, a town of Auftrian Poland ; 15

miles N. of Lublin.

SURAT, a city of Hindooftan, in the province of

Guzerat, fituated in a large and fertile plain on the left or

fouth bank of a confiderable river, named " Tappi,"
which fee. It is encircled by two brick walls, that divide

it into the inner and outer town. The inner wall, which

is much decayed, is about two hours' walk in circumference,

and the outermoft, which is in tolerable good condition,

and which inclofes both the inner town and the fuburbs,

requires almoft three hours to walk round it. The citadel

ftands within the inner wall, on the ftiore of the Tappi, and

is divided by trenches from the town. The outer wall is

within about twelve feet, and without more than twenty

feet high, and feven or eight feet in thicknefs, and which,

at the height of eight feet, is reduced to about half its

thicknefs, for the confirmation of a parapet to accommodate
thofe who defend the wall with fmall arms, the upper part

ferving as a breaft-work, and having loop-holes, through

which are fired the fufees. It is, as Stavorinus fays, almoft

the only defence which the place pofleffes ; the femi-circular

-ballions butting out from the walls, and planted with a few

12

cannon, and the bulwarks, or fconces, projecting from the
wall, and placed at intervals round the town, at the diltance

of five or fix hundred feet from each, contribute little to the

fecurity of the town ; that, however, fhould be excepted
which is fituated near the Naftary-gate, and which the

Englifh have caufed to be rebuilt in a ftronger manner.
The inner town has twelve gates, two towards the river, and
ten towards the country ; and oppofite to thefe there are as

many in the outer wall. One of the gates, leading to the

river, and fituated juft below the caltle, is called the
" Chiap-gate," becaufe all the goods imported and ex-

ported mult be carried through this gate, in order that the

cuftoms may not be defrauded. Clofe to the inner walls are

feveral high and narrow fpires, round which are balconies,

called by the Turks minarets, and ferving for the purpofe
of calling the Mahometans to prayer. Although Surat has

been long under the dominion of the Mahometan Moguls,
it has no handfome mofque with towers, fuch as often occurs
among the Turks and Arabians. The fpace inclofed between
the two walls has few houfes, as it is chiefly covered by
gardens, which are extenfive, by trafts of arable land, and
numerous lime and brick-kilns. Few good houfes are feen

either in the inner towns or the fuburbs ; but fmall huts,

made of bamboo and plaftered with mud, often occur. In

one divifion or ward, indeed, leading to the Delhi-gate, there

are none but ftone-buildings, which have a tolerably handfome
appearance. The larger houfes are flat-roofed, and have

courts before them ; but the houfes of the common people
are high-roofed. The fquares of the city are fpacious ;

but the ftreets are, in general, unpaved, narrow, and ir-

regular, with projecting corners and fhops. In dry weather
the duft of the unpaved ftreets is infufferable ; and in the

rainy feafon they are very dirty, and much neglefted in

point of cleanlinefs by the native inhabitants, who throw
every kind of filth into the middle of the road, and feldom
or ever remove the accumulating dung-hills. Each ftreet

has its own gates, which are (hut up in times of turbulence
;

and thefe, fays Niebuhr, are as frequent here as at Cairo.

The principal edifice belonging to the city is the citadel or

caltle, which was erefted by the Moguls, on the conqueft

of Guzerat. It is a ftrong building, conftrufted of hewn
ftone, and well provided with artillery. It has been im-

proved, with regard to ftrength and defence, by the Englifh.

The coiwt, or palace, where the nabob refides, is called the

"Durbar:" it lies to the S.W., about 200 paces from the

caftle. The mint, where the filver which is imported is

coined into rupees, is a large pile of building, furrounded

by a high wall. The lodges, or factories, of foreign nations,

viz. of the Portuguefe, French, Englifh, and Dutch, are

fituated in the inner town ; and each have what they call

a wharf in the fuburb. Surat has two caravanferas, but it

had formerly a greater number, which were liberally fup-

ported. Its mofques fcarcely deferve to be mentioned.

Its bazars, or market-places, are numerous, and much fre-

quented ; and it has alfo a great number of retail-fhops.

The " Meidan," called the Caftle-gram, on account of the

vicinity to the caftle, is a large open plain, S. of the

caftle, where both the Dutch and Englifh companies have

large tents, or awnings, furrounded by palings of bamboos.
The bales of piece-goods are lodged here till they are

chiapped and (hipped off; and at a fmall diltance is a
" latty," or warehoufe, haftily conftrufted of wood, and

clofed with mats of palm-leaves, in which private goods
were formerly houfed.

At Surat provifions are plentiful and cheap ; but though
it is built on the banks of a river, the inhabitants would
want water, that of the river before the town being always

brackifh.
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brackifh, if this inconvenience were not remedied by a

number of deep veils, lined with brick, from which water

lUght by oxen in leathern bags. Notwithstanding the

warmth of the climatr, the air of this city is wholefome.

Fahrenheit'* thermometer has been obferved at 9S in the

month of March, while the wind blew from the N. ; and

at Bombay, a farther to the S., it flood, in the month of

May, at 93 .

The trade of Snrat finds obftru&ions from the harbour,

which (hips cannot enter, becaufe the Tappao is full of fand-

banks. In the dry feafon the river is too low ; and in

that of the rain', it fwells too fuddenly, fo as to overflow

all the neighbourhood If the river were confined by
dikes, the Itream, which, during the rains, often rifes

twenty-eight feet above its ordinary level, would carry

away all the fand, and thus clearing the channel, would
admit of the accefs of mips to the walls. But the defpotic

governments of Afia are impediments to all improvements

for the general good.

General toleration and unmolefted liberty are here granted

to perfons of all religious profefllons ; and its inhabitants

are accordingly very numerous. The Europeans refidmg

here eftimate the population of the city at a million of fouls.

Others have not allowed them to be much more than half

this number ; and Niebuhr is of opinion that this calculation

exceeds the truth by two-thirds.

It is a curious circumltance, that though Surat furnilhes

no hofpital for human beings, it has an extenfive eftablifh-

ment of this nature for fick or maimed animals. When
the Europeans turn out an old horfe, or any other domeflic

animal, to perifh as ufelefs, the Indians voluntarily arlume

the care of it, and place it in this houfe, which is full of
infirm, decrepid cows, fheep, rabbits, hens, pigeons, &c.
Niebuhr fay:, that he faw here a blind and helplefs tortoife,

'.f a large lize, which was reported to be 125 years old.

The charitable Indians keep a phyfician on purpofe for

thefe animals. This hofpital is faid to contain 25 acres in

"stent ; and its revenues amounted yearly to 6000 rupees.

The country round Surat is very fertile, and fo induftrious

are the inhabitants, that a piece of uncultivated ground is

rarely to be feen, or any fpot that does not yield fome
ufeful production. The foil is a reddifh clay, and is feldom

manured ; except that they fometimes burn the dry ftubble

or refufe of the fields, the aihes of which ferve, in fome mea-
iure, to fupply the want of other manure. The cow and
horfe dung is either ufed for fuel, or for other purpofes. The
chief produftions of the fields are wheat, nilly, or a grain

ferving the purpofe of rice, and growing in bunches like

maize ; rice, alfo a fhrub, yielding a fruit from which is

exprefled an oil that is ufed for lamps, and the ftalks of which,

rolled in water, and fcparated into threads, fervc for flax

and hemp, and alfo tobacco. The chief article of trade

which this country affords is cotton-cloth, and chiefly

coarfe and coloured cottons. No forells are met with in

the vicinity of Surat ; but befides the low and fmall under-

wood, there occafionally occur large fhady trees, many of

"which are efteemed hoiy by the Gentoos, and under the

(hade of which they therefore build their pagodas or

temples. Culinary vegetable? are plentiful here. Beef is

good and fat, and fo are alfo mutton and venifon ; but
poultry are fearce. Butter and milk arc good, and not

very dear. Of wild animals, the tiger is, befides fnakes, the

only one to be feared. The houfes fwarm with bugs. In

furveying the vicinity of Surat, we mull not omit the

gardens, which are the property either of Europeans or of
natives of the country. The fined of thefe is that belonging

to the Dutch Eait India company, which prefcnts a rich

and charming alpcd. The garden, formed by a late nabob,

at the cxpence of 500,000 rupees, is very extenfive ; but
laid out without much talfe. Among the buildings of this

garden is one of uncommonly large dimenfions, having bath

and faloons. and ornamented with Indian magnificence. The
other buildings are harems for the nabob's wives, entirely

feparate from each other, in each of which is one good
apartment, the others being narrow chambers appropriated

to the flaves. The paflages from one fuite of rooms to

another, are fo narrow, fo winding, and fo blocked up by
doors, as to afford a linking inftance of the diftruft. with

which the unfortunate great in defpotic countries regard all

about them. The burial-places of the Dutch and of the

Portuguefe are fituated in the fuburbs. In the former, there

is fcarcely a tomb without lofty fpires, and the meanerl has

a grave-ltone with a fculptured epitaph. Thefe burial-

places are furrounded by a high wall, and cover, as

Stavorinuseftimatesthem, too roods of ground. Thebury-
ing-place of the Englifh is without the fuburb walls.

The principal inhabitants of Surat are Mahometans, and
moftly Grangers, although employed in the fervice of the go-
vernment. They are as zealous in the obfervance of their law,

as the Turks and Arabians. Although of the fe& of the

Sunnites, they tolerate the Shiites, and even permit them to

celebrate the feftival of Haflein. They make no fcruple of
drinking wine publicly, or of lending money upon intereft.

All people of diftinction in Surat, and through the reft of
India, fpeak and write the Perfian language. Hence has

this language been received at the courts, and the knowledge
of it is very ufeful for the difpatch of bufinefs. In trade,

corrupt Portuguefe is the language ufed ; and this is in

India what the Lingua Franca is in the Levant. The Muf-
lulmans of Surat bring about them many fakirs of their own
religion from the interior parts of the country. (See
Fakir.) The Hindoos, the aboriginal inhabitants of the
country, compofc the mod confiderable part of the popula-
tion of Surat. They are almoft all of the caft of the
Banians ; and hence their (kill and dexterity in matters of
calculation and economy often raife them to places of con-
fiderable trull, in the colle&ion of the taxes and cuftoms
for the Mahometans. Thefe Banians, being born to trade,

have engroded the commerce of India to fuch a degree, that

all foreign nations are obliged to employ them as brokers

;

in which employment they give better fatisfadlion than the
Jews in Turkey. Europeans have never found reafon to

repent the entrulting even of their whole fortune to the

Banians, who continue to give altonifhing proofs of their

probity and fidelity. Some of them are very rich, but all

live in a ftyle of moderate (implicit)', wearing for drefs only
a plain robe of white cotton. At Surat are numbers of
Perfees, or Perfians, who are fkilful merchants, induftrious

artifans, and good fervants. (See Persees.) In the fame
city are alio Armenians, Georgians, and Jews, but not in

confiderable numbers. The Indian Catholics, commonly
called Portuguefe, from their fpeaking the Indian dialeft of
the Portuguefe language, are numerous. The principal

diforders to which the inhabitants are fubject, are burning
fevers, and the dyfentery. Few of the natives of the
country attain to any very advanced age. At Surat, the

day is reckoned from fur.let to (unfet, and is divided, not into

twenty-four hours, but into fixty gams. Here are no
clocks ; the progrefs of the day is meafured by different

means. In a confpicuous fituation, a man (lands to put a

cup of copper, pierced with a hole in the bottom, from time
to time under water ; every time the cup (inks, a garri is

counted, and the man announces its lapfe, by Itriking the

number which it makes upon a plate of metal, that founds

like
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like a clock. Each garri confilh of 24 of our minutes.

In the houfes of the great too, where clocks and watchei

are not wanting, this old fafliion of meafuring time is Itill

kept up.

The coins current at Surat are thofe of gold, filver,

and copper. The gold coin of the country is the mobur

(which fee.) The filver rupee is the ftandard coin.

(See Rupee.) The only copper coin is the pice (which

fee.) Almonds are alfo laid to pafs for money at Surat,

which are brought from Perfia, and they are called

" badams." The comparative value, at the lowed medium of

exchange, is variable : fometimes 60 bitter almonds have

been the current rate of a pice. No other money is current

here ; all foreign coins being taken according to their weight

and allay. The weights are very various here, and are regu-

lated according to the nature of the commodities to be

weighed. The maund is the general ftandard weight. ( See

Maund.) The yard, as a meafure of length, is known to

the natives by the fame name as in England, and with them

is one ges, and 8 teffoe, the ges being 24 tefToe : the ftand-

ard ges of Surat is 1 ^ Dutch ell. Diltances are reckoned

by cofs (which fee.) The carriages molt common here, as

well as in other parts of India, are the hackeries or kakkris,

which are drawn by oxen, aud run upon two wheels ; the

oxen being on particular occafions much ornamented. At
Surat the citizens dilplay their tafte for magnificence to a

great degree in their palanquins, which are a fort of couches

fufpended from a bamboo, and borne by four men ; one of

thefe carriages, ornamented with filver, covered with rich

fluffs, and fufpended upon a handfome bamboo, properly

bent, will colt above 200/. fterling.

Surat, and the great diftriCt of which it is the capital,

belonged, for a long time, to the Great Mogul, who, to

keep fo diftant a province the more effectually in obedience,

put it under the government of two nabobs, independent of

one another. The one refided in the city, and was properly

the governor of the province ; the other had the command
of the citadel, and enjoyed the title of admiral, with a fmall

revenue, appropriate to the maintenance of a fmall fleet, for

the defence of the coaft again It pirates. After Shah Nadir's

expedition into Hindooltan, the diftant nabobs of this vail

empire aimed all at independence, and left the Mogul
nothing but a ftiadow of authority ; afking him only for

form's fake to confirm them in their places. Teg Beg
Khan, nabob of Surat, a rich and powerful man, followed

this example, and procured his brother to be declared nabob

of the citadel. The two brothers then looked upon the

whole province as their patrimony, and acquired immenfe
wealth. Teg Beg Khan, dying in 1746, without children,

left his fortune to his relations, by which feveral of them
were railed to a condition which enabled them to afpire to

the government of the city. His brother died in the fol-

lowing year ; and his widow, a woman extremely rich and

ambitious, ftrove to make her fon-in-law nabob at once of

the town and citadel. The contelt of the different compe-
titors for the fupreme authority produced a civil war in the

town of Surat. Each of the rivals raifed as many troops as

he poflibly could : with thefe he cantoned and entrenched

himfelf in his houfes and gardens, and, from time to time,

endeavoured to furprife or drive away his opponents.

During thefe hoftile operations, which were not attended

with great (laughter, the inhabitants were content with

(hutting the gates neareft to the fcene of aCtion, and con-

tinued to go about their ordinary affairs without fear of

being pillaged. Nay, they were fure of receiving compen-
fation whenever any cafuai injury was done to any perfon,

through means of the difturbances. Hence trade fuffered

no interruption. Some of the rival candidates imprudently
< ailed in the Mahrattas ; aud they, without doing any thing

for any party, made the victors pay for their affiftance,

although they had, apparently, favoured the vanquished.

Since that time, the Mahrattas have enjoyed a third part of
the amount of the cuftoms of Surat ; and one of their

officers conftantly attends to receive this tribute. The
Englifh and Dutch had always kept their factories in a

(late of defence, and on the occafion of the dilturbances,

they increafed their military preparations. The nobles of
the country then had recourfe to thofe powerful traders.

Each of the two European nations took part with one of
the competitors, furnifhed him with ammunition, entrenched

themielves in their factories, and fought againft each other,

although not openly at war. The nabob, protected by the

Englilh, was at laft expelled from the city. But, in 1758,
he returned, and his mother-in-law, the rich widow above-

mentioned, made fo good an ufe of her treafurcs, that the

nabob, for whom he had been expelled, was obliged to yield

to him the government of the city. When the Englifh faw
the city in the hands of their creature, they began to think

ferioufly of gaining pofleflion ot the citadel. The council

of Bombay, in 1759, fent Mr. Spencer, one of their mem-
bers, a man of ability, and beloved by the Indians, to Surat,

with a confiderable force. The nabob opened the gates of

the city to the Englifh, and allowed them to lay fiege' to

the citadel undilturbed. It was taken in a few days. To
avoid giving offence to the Indians, the Englifh declared,

that they made the conqueft in the name of the Great
Mogul, and waved his flag from the walls of the citadel.

This expedition thus accompliflied, Mr. Spencer fent a

long reprefentation to the court of Delhi, in which he

ftated the reafons which had induced the merchants of Surat

to put themfelves under the protection of the Englifh, and
to expel the ufurping nabob from the citadel. He afferted,

that thofe petty tyrants had fuffered the fleet neceflary for

the protection of trade to fall into a rtate of decay, and

that none but the Englifh could reftore it. He offered, at

the fame time, that if the Mogul would grant to the Com-
pany the pod of admiral, with the revenues annexed to it,

they would maintain a fleet which fhould give full fecurity

to trade. Thefe faCts were attelted, and the propofals

feconded by the principal inhabitants of Surat, who figned

the memorial. The Great Mogul, who in his (late of weak-

nefs durft not fend a governor to the province, but con-

fidered it as loft, readily granted the Company's requeft :

and a member of the council of Bombay now difcharges the

office of nabob and admiral at Surat. Upon this title, the

Company enjoy a third of the revenue from the cuftoms of

this city, with other funds of income flill more confiderable,

which enables them to keep on foot a body of troops, with

fome (hips of war. The Englifh are the aCtual fovereigns

of Surat. They keep the nabob of the city in a ftate of

abfolute dependence, allowing him only an income on which

he may live fuitable to his dignity. The Indians are in part

content with their new mailers. The merchants are no

longer in danger of the avaricious extortions of the nabobs,

yet they complain of the felfifh fpirit of their matters. The
Indians dare not fail without a paflport from the admiral.

The great trade carried on at Surat renders this city the

ftore-houfe of the moft precious productions of Hindooltan.

Hither is brought from the interior parts of the empire an

immenfe quantity of goods, which the merchants carry in

their (hips to the Arabic gulf, the Perfian gulf, the coafl of

Malabar, the coait of Coromandel, and even to China. The
provinces near this city are full of manufactures of all forts.

Ship-building is a branch of the bufinefs carried on here, for

which
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which they are furnillicil, at a low price, with the excellent

timber called " teak." Of foreign nations, the Dutch have

next after the Englifh the n lerable eilablifhmcnt

at Surat : they have here a director, feveral merchants, a

number ot writers and lervants, and a few foldiers : their

trade has, however] declined, till it ha* become trifling.

The affairs of the French are yet in a worfe llate. This
nation is here in no clt inflation, but what is paid to their

capuchin friars who are generally beloved and refpe&ed at

Surat. Thefe good regular clergy have done elicntial

fervice to the public, by keeping a register of all events that

have happened in Hindooftan, from 1676 to the prefent

time. Such, nearly, is alfo the condition of the Portuguefe
in India. Although they were the in it Europeans who efta-

blifhcd themlelves here, they are, at prefent, the lealt in

power and refpect. In all appearance, the Englifh muft
fhortly engrofs the whole trade of this city. Being at once
fovereigns and ric 1 merchants, tliey have every means in

their power, by which foreign nations can be excluded, or

the Indians reftrained from this fource of opulence.

Surat, with refpeft to the Englifh, is fubordinate to the

prefidency of B.imbay, which fends one of its members
hither, under the denomination of chief, who has a council,

by which all matters occurring at his factory are lettled, fub-

jeft, however, to the approbation of the governor and
council of Bombay ; 112 miles S. of Amedabad. N. lat.

2 1° to1 30". E. long. 72° 50'.

St 11 IT Pajfage, a narrow channel of the Eall Indian fea,

between the north point of Sumatra, and a fmall ifland called

Stony ifland. N. lat. 5 3 2'.

SURAZ.a town of Ruffia, in the government of Polotfk
;

SomilesE. of Polotfk. N. lat. cc° 18'. E. long. 25 34'.

SURAZSK, a town of Rullia, in the government of
Novgorod Sieverfkoi

; 72 mdes N.N.W. of Novgorod
Sieverfkoi. N. lat. 54"'. E. long. 32° 22'.

SURB Gkigor, a town of Turkifli Armenia; 3 miles

N.E. of Erzerum.
SURBACH, a river of France, which runs into the

Rhine, 5 miles below Fort Yauban.
SURBATING, in Horfes, is a term ufed to fignify when

the fole is worn out, bruifed, or fpoiled by any accident, a6

by bad fhoeing, efpecially when the fhoes lie flat on the
feet j or when the horfe goes too long barefoot ; as alfo by
travelling on hard roads, or among dry, hot fand, in hot

weather, which dries the hoof, whereby the fole becoming
hard, prefles upon the foft parts beneath it. If a horfe be
furbated by bad fhoeing, the part that is affected may be
known by the thinnefs of the (hoe, where it preflea mod ;

and therefore it ought to be pared deepeft in that part,

before another is put on : but if the fhoe is not the fault, it

may be known that he is furbated by his continual hitching

and moving ; but by feeling his hoofs, you may oblerve

them both very hot and dry. According to fome the cure-

is very eafy, before it becomes attended with other acci-

dents, and may be performed only by flopping up the feet

with cow's-dung and vinegar. Some ufe only hog's greafe

hot, thickened with bran ; and others make ufe of vinegar

and foot boiled together : but nothing will be more effica-

cious, in cafe it be trcublefome, than firlt foftening 'he fole

with the application of undtuous things, and after that,

pouring a mixture of warm pitch and tar upon the fole of

the foot.

SURBILSAH, in Geography, a town of Hindooftan,
in the crcar of Bilfah ; 15 miles S.E. of Bilfah.

SURCHARGE of the Forrjl, is when a commoner
puts more beafts in the foreft than he has a right to. See
Four.'-r.

Si 1,1 ft IRC] ''/ Common, is a difturbance of common ol

pallure, by putting more cattle therein than the pallure and
herbage will fullaiu, or the party had a right to do. This
injury can only happen where the common is appendant or

appurtenant, and of courfc limitable by law ; or where,

when in grofs, it is esprefsly limited and certain ; for where
a man hath common in grofs, fans nombre, or without ftint,

he cannot be a furcharger. In this cafe, indeed, there mutt

be left fufficicnt for the lord's own bealts. See Common.
The ufual remedies for furcharging the common are by

the lord's diflraining the furplus number, or by his bring-

ing an adion of trelpafs, or by a lpecial action on the cafe,

in which any commoner may be plaintiff. The ancient and

molt effectual method of proceeding is by a writ of admea-

furement of paflure.

SURCHARGE) Writ of fecond, dt fecunda fuperonerationc, is

given by the ftatute of Wellm. 2. 13 Edw. I. c. S. when,
after the admeafuren ent of pallure hath afcertained the right,

the fame defendant furcharges the common again ; and there-

by the fhenff is directed to inquire by a jury, whether the

defendant has in fadt again lurcharged the common ; and if

he has, he fhall then forfeit to the king the fupernumerary

cattle put in. and alfo fhall pay damages to the plaintiff.

SURCINGLE, a girdle, with which the clergy of the

church ot Efigland ufually tie their caflocks. See GlRoLE.
Surcingle k alfo the girt which comes over the faddle,

and binds it firmly to the horfe.

SURCO, in Geography, a town of Peru, in the diocefe

of Lima.

SURCOAT, a coat of arms, to be worn over body-
armour. See Coat of Arms.
The furcoat is properly a loofe, thiii taffety coat, with

arms embroidered or painted on it. Such as is worn by
herald , anciently alto ufed by military men over their ar-

mour, to diltinubifh themfelves by.

SUR CUI in vita, in Latu, a writ that lies for the heir

of a woman, whofe hufband aliened her land in fee, and fhe

neglected to bring the writ cut in vita for the recovery there-

of, her heir may bring this writ againft the tenant after her

deceafe.

SU RCULUS, in the Anatomy of Plants, a word ufed to

exprefs that part of the branching of the ribs of a leaf which
is of the middle kind, between the great middle rib and the

fmallell reticular ramifications. The middle rib is, by the

writers on thefe fubjects, called petiolum. The firit diri-

fions that go off laterally from thefe are called rami, or

branches ; the next diviiions of thefe, into more minute ones,

are called furculi ; and the final divarications of thefe into

the reticular work, that fpreads itfelf over the whole leaf,

are called capillamcnta.

Many, however, confound thefe two lail divifions, and
call all beyond the fecond divifion, or lateral branches of the

middie rib, by this name of furculi. See Petiole and

Rami
SURCUNDY, in Geography, a town of Hindooftan, in

Allahabad ; 22 miles W. of Currah.

SURD, in Arithmetic, denotes a number or quantity that

is incommenfurate to unity ; or that is inexprcffible by any
known way of notation, otherwife than by its radical fign

or index.

This is otherwife called an irrational or incomminfurable

number; and an imperfeS power.
When any number or quantity hath its root propofed to

be extracted, and yet is not a true figurate number of that

kind ; that is, if its fquare root be demanded, and it is not a
true fquare, if its cube root be required, and itfelf be not a

true cube, &c. then it is iinpofBble to affign, either in whole

numbers,
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numbers, or in fractions, any exaft root of fuch number
propofed.

And whenever this happens, it is ufual, in mathematics!

to mark the required root of fuch number or quantity, by
prefixing before it the proper mark of radicality, which

is V, and placing above the radical fign the number that

denominates what kind of root is required. Thus V 2 fig-

nifies the fquare root of 2, and V" 16, fignifies the cubic
root of 16 : which roots, becaufc they are impoflible to be
exprefied in numbers exaftly (for no effable number, either

integer or frattion, multiplied into itfelf, can ever pro-

duce 2 ; or, being multiplied cubically, can ever produce 16),

are properly called furd roots.

There is alfo another way of notation, now much in ufe,

by which roots are exprefied without the radical figns, by

V a>

their indices: thus, as x\ x\ .v% &c. fignify the fquare,

fignify thecube, and fifth power of x ; fo

fquare root, cube root, &c. of x.

The reafon of which is plain enough ; for fince 1/ x h a

geometrical mean proportional between I and x, fo £ is an
arithmetical mean proportional between o and 1 ; and there-

fore, as 2 is the index of the fquare of x, 5 will be the proper
index of its fquare root, &c.

Obferve alfo, that, for convenience, or brevity's fake, quan-
tities or numbers, which are not furds, are often exprefied in

the form of furd roots. Thus, V 4, V s,
'/^J, &c.

fignify 2, 4, 3, &c.
But though thefe furd roots (when truly fuch) are inex-

preflible in numbers, they are yet capable of arithmetical
operations (fuch as addition, fubtra&ion, multiplication, di-

vifion, &c. ) ; how readily to perform which the algebraift

ought not to be ignorant.

For the method of performing thefe operations, fee the
fequelofthis article.

Surds are eitherfimple or compound.

Sukds, Simple, are thofe which are exprefied by one fingle

term, as V c.

The furds V 2, V 3, V 5, &c. though they are them-
felves incommenfurable with unit, according to the defini-

tion, are commenfurable in power with it, becaufe their

powers are integers, i. e. multiples of unit. They may
be alfo fometimes commenfurable with one another ; as

the V 8, and the V 2, becaufe they are to one another
as 2 to 1. Thefe incommenfurables are called by fome
communicable : and when they have a common meafure,

as V 2 is the common meafure of both, then their ratio

is reduced to an exprefiion in the leafl terms, by dividing them
by their greateft common meafure. This common meafure

is found as in commenfurable quantities, only the root of

the common meafure is to be made their common divifor.

Thus, = V 4 == 2 ; and
^3

V i8a = 3^.

Surds, Compound, are thofe formed by the addition or

fubtraftion of fimple furds : as *S 5 -f V 2, ^5—^2,
or V 7 + V 2 : which lad is called an univerfal root, and
fignifies the cubic root of that number, which is the refult

of adding 7 to the fquare root of 2.

1. To reduce rational Quantities to the Form ofanyfurd Roots
aligned.—Involve the rational quantity according to the

index of the power of the furd, and then prefix before it the

radical fign of the furd propofed. Thus, a = 1/ a' =

= v 4

— V <t ; and 4 = V 16 = V 64 =
\/2S6
And by this way may a fimple furd fraction, whofe radical

fign refers only to one of its terms, be changed into another,
which fhall refpeft both numerator and denominator. Thus,

is reduced to \ /—% and —— to . / Ia5 : thus
5 V 25 ^4 V 4

alfo a reduced to the form of a~^ * is a~"l ".

And roots with rational co-efficients may thus be re-

duced fo as to be wholly affe&ed by the radical fign. Thus,

a x e " = a" iP ".

2. To reduce fimple Surds, having different radical Signs

(which are called heterogeneal Surds), to others that may have

one common radical Sign, or which are homogeneal: or to re-

duce Roots of different Names into thofe of thefame Name.—In-

volve the powers reciprocally according to each other's in-

dices, for new powers ; and let the produft of the indices be

the common index. Otherwife, as furds may be confidered

as powers with fra&ional exponents, reduce thefe fractional

exponents to fractions having the fame value, and a common

denominator. Thus, by either rule, \/ a or &>, and V-T

or<", will be V a m or a m]"m
, and v e » 7")"°'.

Alfo V 3 and v 2 are reduced to other equal furds

V 27 and >/ 4, having a common radical fign.

3. To reduce Surds to their moflfimple Exprejfions, or to the

lowefl Terms poffib/e.—Divide the furd by the greatest power
denoted by the index, which you can difcover is contained in

it, and will meafure it without any remainder ; and then pre-

fix the root of that power before the quotient or furd fo

divided ; this will produce a new furd of the fame value with

the former, but in more fimple terms. Thus, ^/\6aab,
by dividing by 16 a a, and prefixing the root 40, will be re-

duced to this, 4a v/ b, and V 12 will be depreffedto 2V3,

Alfo %/ c b' r will be brought down to b v cr.

To reduce a » to its loweit term : fuppofe x " the great-

eft n power, that will divide a without a remainder ; and

let ji=—; then will = x x

therefore a " ( = = *"3-
x y

Alfo V 75 or 771 = 5 x 3^» or 5'

; for a = x" y ;

"
J= x x y~*-

3, and V 8i, or

87)^ = V 27 x 3, or 27* X "J}-r = 3 V $, or 3 x $^.

This redu&ion is of great ufe, whenever it can be per-

formed ; but if no fuch fquare, cube, biquadrate, &c. can

be found for a divifor, find out all the divifors of the power

of the furd propofed ; and then fee whether any of them

be a fquare, cube, &c. or fuch a power as the radical fign

denotes ; and if any fuch can be found, let that be ufed in

the fame manner as above, to free the furd quantity in part

from the radical fign. Thus if 1/ 288 be propofed, among

its divifors will be found the fquares, 4, 9, 16, 36, and

144; by which, if 288 be divided, there will arife the

quotients 72, 32, 18, 8, and 2 ; wherefore, inftead of

V288,
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.^3, you may put 2 J 72, or 3 V 32, or 4 v/ 18, or

6 \ S~ or, lallly, 12 v/T; and the fame may be done in

By the two Lit problems we may determine, whether

any two roots arc commenfurable one to another; and alfo

find their ratio. For after reduction into the loweft terms,

and the lame name, if the powers are equal, the roots are

commenfurable, and their ratio is equal to that of the ra- y'

tional coefficients. Thus, ^J$ and v7 27 reduced, will

be 5 \ 7> ana< 3 v 3' wmcn are commenfurable; and

5 « 3^3 " 5 • 3-
, .

4. To add and fubtraa Surds.—When they are reduced

to their loweft terms if they have the fame irrational part,

add or fubtraft their rational co-efficients, and prefix the

fum or difference to the common irrational part. Thus,

fign, and proceed as before. Thus, v a x "* I —

"V a*im i
and V 2 x v/ 4 = 2^ x 4' =

V8XI6 = VT28.4«" = V 2'-x 4 Alfo,

'""A" j ^+ +*
. /4

x
= \/ r.« -d— = 7. =

ai
.= >/t>

= \/ — = VTi ^ tne furô have any rational co-

efficients, their product or quotient muff, be prefixed.

— — — 8 V~F
Thus, 2 V 3 x 5 V6 = 10 V18; and

^7? + ^48 = 5 v'3 +

\'~a
Tx + i, ~b

rx = a J* + * */* = a + *

4^3 = 9 ^ 3 : and x/l-

^ff

6. Involution and Evolution of Surds.—The powers of
furds arc found by multiplying their indices by the index

And V 150 - V 54 = 5 N
/ 6 - 3 */ 6 = 2 J 6.

If they have not the fame irrational part, they can only be ol th* P°*er requ.red. Thus, the fquare of V 2 is

connefted by the fign + or -.
2^X • = zi = V"£ and the cube of VJ = 5

±* •

Hence it appears, that the fum or difference ot any two t> J J

fquare roots is equal to the fquare root of the fum or dif- _ ^4 _ Vlzl. Or, raife the quantity under the ra-

ference of the fum of the power;, and twice the product
dica , fign tQ ^ ^^ ^.^ continuing the fame

of their roots.
. radical fign ; unlefs the index of that power is equal to the

E-gr- ~^~1S + ^48"= "^ 75 + 48 + 2 x 5 ^/3 X 4 x/3 name of the furd, or a multiple of it ; and in that cafe, the

power of the furd becomes rational. Thus, the cube of

^4 = V4 1 =4.
Evolution is performed by dividing the fraction which is

the index of the furd, by the name of the root required.

= *' 75 + 48+ 2 x 20 x 3(izg) = "~ 243 = 9/3'

For if s
f a a and \' ee be any given quantities, it is plain

that no1T + Te)'T = a + e = aa + 2ae + ")
T

.

J.
To multiply and divide Surds.—U they have the fame Thus, the fquare root of V~T is VT\ or VT4

.

rational quantity, they are multiplied by adding their in- g^ furdg ^ commenfurable in powerj and by being

dices, and divided by fubtrading them. Thus, V a X multiplied into themfelves, give, at length, rational quan-

tities. But compound furds, multiplied into themfelves,

V a s
; and commonly give irrational produces. Yet, in this cafe, when

any compound furd is propofed, there is another compound
V a = a~> X a

i + 2

V 2 X V 2 = V 2 5 = V' 32. Alfo,

—
t- — a = a " == v:

vt~

ind

V2

I

a*

V
If they have different rational quantities, and the fame

fie;n, multiply thefe rational quantities into one another, or
a

'

nojber
divide them by one another, and fet the common radical

furd, which, multiplied into it, gives a rational product

Thus, if \/ a — \f b were propofed, multiplying it by

V a* + V a b + V i*» the product will be a — 6.

The inveftigation of that furd, which multiplied into the

propofed furd, gives a rational product, is made eafy by
three theorems, delivered by Mr. Maclaurin, in his Al-
gebra, p. 109, feq. to which we refer the curious. This
operation is of ufe in reducing furd expreffions to more
fimple forms. Thus : fuppofe a binomial furd divided by

2 ./ 20 2 v 12 by 2 v/ 5 — 2 ,/ 3.

fign over their product : thus, V a

and v7 ! x V 5 —Vi Q ; alfo
' m,-_ - V tfa

quotient might be expreffed by
2 v/20 + 2/I2

the

But

V *3,

vr± 4 2

2v'J-2/3
this might be expreffed in a more fimple form, by multiply-

ing both numerator and denominator by that furd, whicli

multiplied into the denominator, gives a rational produft

;

thus
-v/20 + ^ I2 __ a/2Q+ a/I2 VS+ a/3 _
^5-^3 V5-^3 ' a/5+^3*"

V
y/ IOO + 2 ^/ 60 + 6 l6 -f 2 v

/ 6O

5-3 = 8 + 2 V 15-

But if the furds have not the fame radical fign, reduce To do this generally, fee Maclaurin, lib. cit. p. 113.

them (by prob 2.) to fuch as fhall have the fame radical When the fquare root of a furd is required, it may be

Vojl. XXXIV. 4 B found,
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found, nearly, by extracting the root of a rational quantity

that approximates to its value. Thus, to find the fquare

root of 3 + 2 v/ 2, lirll calculate x/ 2 == 1.4142 1.

Hence, 34-2/2 = 5.82842, the root of which is iound

to be nearly 2.41421.

In like manner we may proceed with any other propofed

root. And if the index of the root, propofed to be ex-

tracted, be great, a table of logarithms may be ufed.

Thus, v 5 4-
J/ '7 may be mo 't conveniently found by

logarithms.

Take the logarithm of 17, divide it by 13 ; find the

number corresponding to the quotient ; add this number

to 5 ; find the logarithm of the fum, and divide it by 7, and

the number corresponding to this quotient will be nearly

equal to »5 4- '1/ 17.

But it is fometimes requifite to exprefs the roots of furds

exactly by other furds. Thus, in the firll example, the

fquare root of 3 4- 2 v/ 2 is 1 4- y/ 2 : for 1 + J 2 x

I 4" V 2 = I+2a/2 + 2=3 + 2./2.
For the method of performing this, the curious may con-

fult Mr. Maclaurin's Algebra, p. 1 15, feq. where alfo rules

for trinomials, &c. may be found.

For extracting the higher roots of a binomial, whofe two
members being Squared are commeniurable numbers, we have

a rule in fir Ifaac Newton's Arithmetica Univerfalis, p. 59,
but without demonilration. This is Supplied by Mr. Mac-
laurin, in his Algebra, p. 120, feq. as alfo by s'Gravefande,

in his Mathefeos UniverSalis Element, p. 211, Seq.

It Sometimes happens, in the refolution of cubic equa-

tions, that binomials of this form a + b J — 9 occur, the

cube roots of which mutt be found. To thefe fir ISaac's

rule cannot always be applied, becauSe of the imaginary, or

impoffible factor A / — 9 ; yet if the root be expreffible in

rational numbers, the rule will often lead to it in a Short

•way, not merely tentative, the trials being confined to

known limits. See Maclaur. loc. cit. p. 127, feq.

It may be further obferved, that Such roots, whether
expreffible in rational numbers, or not, may be found by
evolving the binomial a + b *J — 9, by the Newtonian
theorem, and Summing up the alternate terms. Maclaur.

loc. cit. p. 130.

Thofe who are defirous of a general and elegant Solution

of the problem, to ex/racJ any root of an impoffible binomial

e 4- A/ — b, or of a pojfible binomial a 4- ,.' b, may have

recourSe to M. De Moivre's Letter to Dr. Saunderfon,

inSerted by way of Appendix to his Algebra, and to the

PhiloSophical Tran factions, N° 4JI ; or to Dr. Martyn's
Abridgment, vol. viii. p. 1, feq. See alSo on the manage-
ment of furds, Kerfey's Algebra. Ward's Mathem.
part ii. cap. 4. Jones's Synopfis. Palm. Math, part i.

feet. 3. cap. 6. Saunderfon's Algebra, vol. ii. Bonny-
eaftle's Algebra, &c. &c.

Surds, Commenfurable. See Commensurable.
Surds, Heterogeneous. See Heterogeneous.
Surds, Homogeneous. See Homogeneous.
SURDAH, in Geography, a town of Hindooftan, in

Bengal ; 15 miles S.W. of Nattore.—Alfo, a town of Hin-
dooftan, in the circar of Ruttunpour ; 18 miles N.E. of
Dumdah.—Alfo, a town of Bengal; 10 miles S.E. of

Bauleah.

SURDE', or SuRDY (Sooree). See Schech Sure.

This lfland, Situated in the Red Sea, nearly ealt of Nobflure
(Faloor), appears at firtt fight like a two-matted veffel.

It is not far from Sheik Shaib, called by d'Anville

Bafheab, which is one of the largelt iflands in the gulf, and
inhabit :d.

SURDESOLID. See Suhsoud.
SUREAU, in Geography, a river of Louifiana, which

runs into the Miffouri, N. lat. 38 54'. W. long. 92 ' 42'.

SUREN, a river of Switzerland, which runs from the
lake of Sempach into the Aar, 2 miles N.E. of Arau.
SURENHUSIUS, William, in Biography, a cele-

brated Hebrew fcholar in the univerfity of Amlterdam, well
known tor his edition of the Miichna, with notes and a Latin
verfion, which he began to pubhfli in 1698, and completed
in 1703, in 3 vols. fol. It contains alfo the commentaries
of the rabbins, Maimonides and Bartenofa.

SURETY, in Law, a bail that undertakes for another
man in a criminal cafe, or action of trefpafs, &c. See
FiDE-./w^ar.

Surety of the Peace, an adt by which a perfon in danger
of hurt from another, is Secured by a bond, or recogni-

zance acknowledged by the other to the king, and bail

bound with him, for keeping the peace. See Securitate
Pads.

This Security ajuftice of the peace may command, either

as a minilter, when commanded thereto by higher authority
;

or, as a judge, when he doth it of his own power, derived

from his commiffion.

It differs from furety of good abearing, in that whereas

the peace is not broken without an affray, or fuch like

:

the furety de bono gejlu may be broken by the number of a

man's company, or by his or their weapon, or harnefs.

See Peace, and Good Alearing.

SURF, in Agriculture, a term fometimes, in draining,

applied to a Sough, which is the conduit or bottom part of

a drain, when formed with brick or (tones. See Spring-
Draining.

Sukf of the Sea, the fwell of the fea, which breaks upon
the Shore, or any rock lying near the furface of the fea ;

and which renders fuch places dangerous.

The furf forms fometimes but a fing-le range along the

Shore; at other times there is a fuccefiion of two, three,

four, or more, behind each other, extending perhaps half a

mile out to fea ; the number of ranges being generally in

proportion to the height and violence of the furf. The
Surf begins to affume its form at fome diftance from the

place where it breaks, gradually accumulating as it moves
forward, till it gains a height, in common, of from 15 to

20 feet, when it overhangs and falls, like a cafcade, nearly

perpendicular, involving itfelf as it defcends. The noife

in fome cafes is fo great, that, during the ftillnefs of the

night, it may be heard many miles inland from the Shore.

The force of the furf is very great. In fome places the

furfs are ufually greater at high, and in others at low water

;

but they are faid to be uniformly more violent during the

fpring-tides. Mr. Marfden, in his Hiftory of Sumatra,

has made fome ingenious observations on the caufe of Surfs

in general, and particularly on the phenomena of thofe

which occur on the coaft of that ifland. When a wave is at

its height, it defcends by the force of gravity, and the mo-
mentum acquired in defcending impels the neighbouring

particles, which, in their turn, riSe and impel others, and
thus form 3 fuccefiion of waves. This is the cafe in the

open fea ; but when the Swell approaches the Shore, and the

depth of water is not in proportion to the fize of the fwell,

the Subsiding wave, inltead of preffing on a body of water,

which might rife in equal quantity, prefles on the ground,

whofe reaction caufes it to rufh on in the manner which we
call a furf. Some have ftated, that in forming a furf, the

body of water has no actual progreffive motion ; but Mr.
Marfden
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Marfden denies this fact, ami fays, that the only real pro-

grefiion of the water is occafioned by t! Licular fall,

after the breaking ot" the furf; when, from its weight, it

foams on to a greater or lefs diftance, in proportion to the

it trim which it fell, and the Hope of the fhore.

the furfs are not, like common waves, the immediate

the wind, is evident from this circumttance, that

the highelt a:v happen when there is the

le. it wii d, and I fometimes the furfs will i

tinne with an equal degree ot violence during a vanity of

her. O.i the well coaft ot Sumatra, the higheft are

experienced during th" fouth-eaft monfoon, which is never

attended with fuch gales of wind as the north-welt. The
motion of the lurf i* not obferved to follow the courfe

of the wind, but often the contrary; and when it blows

hard from the lard, the f; ray of the fea may be feen to fly

in a dir-ction oppofue to the body of it, though the wind

)ia~ been for many hours in the fame point. The furf? fo

general in the tropical latitudes are, as our author appre-

hends, the confluence of the trade or perpetual winds

which prevail, at a diltance from fhore, between the parallels

of 30 N. ai.d S., whole uniform and invariable action

caules a long and conflant fwell, that extfts even in the

calmeft weather, about the line, towards which its direction

tends from either fide. This fwell, when a fquall happens,

or the wind frefliens up, will, for the time, have ether lub-

fidiary waves on the extent of its furface, breaking otten in

a direction contrary to it, and which will again fubfide as a

calm returns, without having produced on it any perceptible

effect. For further obfervations on this fubjeS, we refer

to Mr. Marfden's Hid. of Sumatra, p. 32, &c.
SURFACE, in Geometry. See SUPERFICIES.
Surface, Connexion of, in Ornamental Gardening, that

fort of natural, eafy, agreeable, and tafteful connection of

the different parts of the furface of ornamented grounds,

which conllitutes and affords beauty, variety, and orna-

mental effect, in them. It has been obferved by Mr. Lou-
don, in his work on forming, improving, and managing
country refidences, that connection is eflentially requilite to

the formation of character in fuch fituations ; and thai no-

thing in ground is fo difagrecable as its interruption, and the

want of fuitable, neat, natural connection in its feveral

fuperficial part?. It is well and jultly ltated, that the molt

beautiful mound formally placed upon a level, or the molt

elegant fweep, amid abruptnelles and irregularities, will

ever be difcordant and difgufting. That in undulating and
fimple furfaces, the parts ought to co-operate with each

other in prodtu . variation and agreeable diverfity of

form ; and in pifturelque furfaces, the union of abruptnelles

and broken ground ih uld nei her be forced, regular, tame,

nor unmeaning. Th t a l*vel furface, broken into holes, or

covered with heaps, is totally different from a picturelque

furface ; and that even an irregular lurfacc, uniformly

abrupt or broken, is but another variation of the fame de-

formity and defect. That in picturelque ground, the fur-

face fhould either be rifing, falling, or irregular : in the

rifing furface, the breaks and abrupt afcents fhould fuc-

ceed each other, or be interpofed fo as, Handing below
and looking upwa-ds upon them, they may teem to favour

the general tendency to rife ; and Handing above, and look-

ing down over them, they mav appear in unifou with the na-

ture of th declivity-. That a hollow without an outlet, or

a circular mound without a continuation of fwell, are alike

unnatural and dfagreeable.

It i- fuggefl i, that wood mav render undulating furfaces

more charaftenltic, by beir.g planted on the eminences ; that

it may give cxprcfiion and effect to tame formlef;. hills, by judi-

cious difpolition upon their fides, fo as to vary both their fur-

face ami Iky outline, and that it may even render an unintercll-

ing co: tricatc and varied. That a few trees falling

down a declivity or precipice, increafe the appearance of

fteepnefs ; and. a wood covering the bafe, and creeping up
t 1 v.i hts on the fide of a hill, adds greatly to its

apparent height and grandeur. That a furface full of de-

lies, either hollows, pits, or unconnected excrefcenccs,

may, by a judicious distribution of wood, be rendered

highly pifl That lohtary hills, formally placed

upon a level furface, which on a fmall fcale muft be con-

neSed by adding earth to the angle formed by the junction

of their bafe with the general furface, may, it is thought,

bv placing wood in the junction, be completely united with

every thug around. Accident has fometimes produced this

effeft, as where there is a conical hill which rifes abruptly

from the furface of a level or gently varied country : in

which cafe the greater part of the bafe of the hill, and the

lower parts of its lidos, may often be alfo planted for the

fame purpofe. But the elicit of wood in changing the ap-

pearance of ground, though molt linking upon a large fcale,

is, it is faid, no lefs important in fmaller variations of fur-

face. It is thought that even a few barrow-loads of earth

on a knoll, or a continuation of fwell on each fide of a walk
or fore-ground, will make fome difference, even though
clothed only with pafture : but if planted with trees, they

produce (hade and character immediately ; and that they

may conceal deformities in the diltance, ferve as a frame or

fore-ground to diltant beauties which might pafs unperceived,

or they m3y give importance to the fcene itfelf from other

points of view, or places from which they may be feen.

It is evident, therefore, that a proper connection of fur-

face in ground where ornament, variety, and beauty, are to

be produced, is a matter of very great utility and import-

ance in many different ways and intentions, and to which no
inconfiderable attention is neceffaiy in laying out all forts of

pleafure-grounds, but efpecially thofe of the more extenfive

kind.

Surface, Planning and Modelling of, that fort of plan-

ning and modelling which exhibits or difplays the different

kinds of improvements which are capable of being intro-

duced in forming, improving, and beautifying all (orts and
defcriptions of country refidences, and the buildings or

other objefts and ornaments connected with them.

The models, in wood, of five different kinds of improve-

ments in hot-houfes, which form and conftitute the princi-

pal ones, which Mr. Loudon, an ingenious improver of
rural fcenery, has introduced into Inch houfes, are to be
purchafed and had in London as well as Edinburgh. Thefe
are faid to have been found of great fervice to gentlemen,

by enabling their workmen to conltruct fuch ufeful improve-

ments with eafe and certainty. Without fome fuch afliltance,

it is well known this fort of bufinefs is often not only fadly

mifmanaged, but very tedious and troublefomc.

It has been Itated by the writer of a late work on forming

and improving country refidences, that, before any thing is

fixed upon relative either to the formation or improvement of

a rural refidence, or any of its parts, whether principal or

complex, a pian or ideal fcheme of the whole fhould be pre-

vi ully formed in the mind of the artilt or improver, and
embodied on paper, for the infpection or mature confider-

ation of the proprietor and his friends. For this purpofe,

the fituation fhould, it is faid, be fully examined with refpeft

to foil, vifible beauty, and prolpect, and alfo the relative ad-

vantages and difadvantages of climate and other matters.

The belt method of acquiring Inch knowledge is, it is

thought, to vifit the place at different feafons, before com-

4 B 2 pleting
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pleting the defign. In this manner, obfervation may embrace,

and reflection digeft, the emotions excited in the mind of the

artift or improver, by its diverfe qualities, or in other ways.

It is fuggelted that the ichnography, and bird's-eye views,

of theprefent ftateof the whole mould rirlt of allbe delineated,

and geometrical lections made, where water or fimilar works

may be hinted to be had. Upon thefe, efpecially the ground-

plan, the defigner may (lightly (ketch with red, or any (triking

colour, the propofed improvements, in fome proper manner.

After which he (hould make out a plan, bird's-eye views,

fedtions, elevations, and other fuitable defigns, (hewing

what may be the effedt of the propofed improvements at a

certain future period, fuppofe three or feven years, after

they have been executed. This (hould be accompanied by
perfpedtive views of the molt interefting parts or paffages of

the fcenery, or of the buildings in their prefent ltate ; and

by other (ketches, (hewing the effedt of improving them.

The whole of which, except the larger ground-plans (which

may generally be fixed on canvas and rollers), (hould be

incorporated with a manufcript volume, giving fome ac-

count of the prefent (late of the place (which will always

be interelting after the alterations are made), and mention-

ing the leading reafons for propofing the improvements, and

the general directions for executing them. Either here, or

more properly in a detached appendix, (hould, it is faid, be

given an eitimate of the expence of the whole. In connec-

tion with thefe plans and other things, it has been found, it

is faid, of great advantage, in many irregular fituations, to

conftrudt models both of the prefent (late and propofed im-

provements ; and not only of the buildings, but alfo of the

ground-furface, the water, gardens, hot-houfes, and vil-

lages, both in their prefent and improved ftate.

The fame writer has lately, it is faid, invented a very in-

genious method of modelling eltates, which will be of very

confiderable advantage to landed proprietors, particularly

thofe intending to improve, decorate, or build upon their

farms or grounds. In this kind of modelling, the variation

of the furface is (hewn exadtly as it is in reality ; and all the

trees, hedges, roads, rivers, buildings, and other matters,

are accurately raifed on the models, agreeable to a certain

fcale ; and, afterwards, the whole is coloured from nature.

There is annexed a manufcript volume of references, con-

taining the names of the different farms and fields, the con-

tents of each, and the nature of its foil and other matters,

with every other requifite information. The inventor has

alfo a curious compofition, which may be ufed without any

previous preparation, and by which any gentleman may try,

upon the model, the effedt of any propofed alteration or

improvement : and alfo a fmall wire net, each mefh of which
is equal to an acre, by which the contents of any part may
be inltantly known by applying it, and numbering the

me(hes which cover the field or fpace to be meafured. From
the nature of the model, any changes which may after-

wards be made in the ground can be inferted without injuring

the piece ; and hence no eltate will ever, it is laid, require

to be remodelled. The remarkable objedts upon an eftate,

fuch as the manfion-houfe, &c. can alfo, to give a clearer

view of them, be modelled feparately, upon a larger fcale

than the general plan.

The unwieldinefs and bulk of fuch a model would at the

iirft fight appear to be an inconvenience ; but by dividing it

into feparate parts, (which parts are kept in a fmall cheltor

box, and may be taken out and fitted together in a few fe-

conds,) it occupies little more room than a plan of the ordi-

nary kind.

The advantages which the inventor thinks will attend this

mode of imitating eltates are thefe : i ft, that a proprietor

will fee a corredl imitation or miniature of his eftate, in the
clearelt manner, and without the ri(k of being milled or de-
ceived by a plan : 2dly, that every propofed alteration or
improvement, of whatever ki: !, will be clearly underftood,
and may be fo pointed out to workmen, as that they may,
it is thought, execute it with luperior eafe and certainty. In
planning and forming cot: ;

f ry (rats, this will be of immenfe
advantage ; and, as a further affiftance to it, the difcoverer

has alfo invented a kind of working-plan-, which will enable
workmen to exi cute exadtly the arrangement of trees, (hrubs,

and flowers, about any place, in a manner agreeable to the
principles which have been laid down and explained in the
inventor's work on country refidences. Thofe who under-
ftand the mode of arrangement there exhibited and explained,

and can compare it v/ith the common mode of mixing all

forts of trees indifcriminately, will, it is thought, be con-
vinced that tin:; improvement is of great utility : jdly, that

the effect of every alteration propofed may be clearly feen

before it is executed ; whether it be the effedt that changing
the lines of fence ;, roads, Sec. will have, in altering the con-

tents of the adjoining enclofures (and this can be inftantly

found by nling the wire-netting) ; or the effedt of the addi-

tion of wood or buildings, whether ufetul or ornamental.

It is almoit needlefs to add, that the fcheme of improve-

ment can be altered and varied upon the model, until the

beft eftedt (hall be produced, which effedt may afterwards

be exactly imitated upon the grounds. The making trial*,

on the model, of the effedt of alteration*, will, it is faid,

form a very inltrudtive and rational amufernent for proprie-

tors at certain leifure times.

Two models of this kind, one (hewing the prefent appear-

ance and contents of an eftate in general, and the other the

effedt of an intended new place of refidence for the proprietor,

have, it is (aid, been already formed ; to the latter of which
has been added an elegant manufcript volume, illuftrated by
drawings and (ketches containing the inventor's ideas of the

fituation ; his reafons for propofing the improvements, and
pradtical directions for executing them ; accompanied with

working-plans, a large vertical profile, (hewing the effedt of

the whole, and a general eitimate of the expence of the exe-

cution, &c.
Several improvements in the method of conltrudting and

forming fuch models have fince the above, it is faid, been

made, fo that ten thoufand acres of furface may now be mo-
delled on a fufticiently large fcale, and the weight of the

model not exceed five pounds, nor be in the lealt danger of

being broken or tarnifhed : and, what certainly deferves the

confideration of the landed intereft, eltates may, it is faid,

be modelled in this way for little more than the expence of a

common furvey.

It is remarked, that the negleft of improvers, in not pre-

conceiving a plan of the whole before proceeding to operate

upon the parts, has often occafioned them much ufeleis ex-

pence and trouble, of which they are commonly not aware

until it be too late. So many inllances of this occur in

every part of the country, it is faid, that it is aitonifhing

they (hould not be more cautious in embarking in fuch ex-

tenfive undertakings without a much greater certainty of

fuccefs. Even fome who have formed and arranged a plan in

their minds previoully to proceeding, have milconceived

effedts from deficiency in pradtical knowledge ; and have

often gone farther wrong than the others, from a falfe efti-

mate of their own powers. The negledl of having a plan

from an artift or proper improver, which will, it is faid, at

lealt always furnifh fome hints, is thought generally adverfe

to the real intereft of a proprietor ; as confulting fuch artiils

or improvers may often fave no little expence.

Surface,



SURFACK.
Surface, Covering of, in Hot-beds, the mcan9 of cover-

ing over fuperficially the foil or mould of fuch beds. This
has, for the molt part, principally been confined to fome
fort of thin earthy material ; but lately other forts of fub-

ftances have been had recourfe to for the purpofe, which are

of a more dry and forcing nature, with threat fuccefl in par-

ticular cafes of thefe beds, and in pineries, and other places.

A writer in the firll volume of the " Memoirs of the Cale-

donian Horticultural Society" direfts, in this intention, the

g on the furtace of fuch beds, line drifted river or fea-

fand, to the depth or thicknefa of three inches. This kind

of covering, it is faid, pollefles many advantages. It will

extirpate thejlatcr, or wood-loufe, as the nature of the faud

prevents the infecA from concealing itfelf from the r;,\

the fun. In dung hot-beds, it keeps down the ileam ; and
to fruit, it atfords a bed as warm and as dry as tiles or fiates.

This covering alio retains the moilture in the earth longer

than any other, and is itfelf fooner dry. Befides, it gives

the houfes a clean neat appearance; and though it cannot be
expected to remove the infection where already introduced,

it will be found a powerful preventive of that great evil,

mildew.

SuRPACB, Perforation of, the practice of boring into it,

for the purpofe of dilcharging any injurious water that it

may contain within its internal parts, by means of the drain-

ing auger, and that of examining and fearching into it by
the borer or other implements, for the purpofe of dife

ing and di tec-ting any kind of fubllances that may be ufe—
ful or valuable to the farmer or other perfon ; fuch, for

inltance, as mark's, chalks, and other earthy matters, coals,

minerals, and various other bodies. See Boher, SprinG-
Dra'ming, and TAPPING of Springs.

Surface Land. See the next article.

Surface Soil, a term fometimes applied to the layer of
earthy materials in which crops grow, and which is not

unfrequently called the plant-feeding bed or llratum, in

contradittinction to the layer or body of fubltances on
which it refts.

The depths of the furface layers of cultivated lands have,

however, in fome meafure, their limits, which may pro-

bably with propriety be fixed at from three or four to fif-

te*n inches or more, according to circumftances ; as though,
in many inltances, the component parts of thefe beds are

of a pretty uniform Hate, to a greater depth than the
greatelt of thefe, an uniformity of colour and vegetative

quality but leldom reaches to that depth. The influence of

the furrounding atmofphere, the living and reduced dead
fibres of vegetables, the operations and effects of animal-

culx and larger animals, which inhabit and infeft fuch fu-

perficial beds of lands, and above all the powerful adtion

and effects of fubltances of the manure kinds, tend to fur-

nifh the furface mouldy materials with qualities which the

fubltrata have not the means of acquiring.

The medium depth of the cultivated layers of the furface

foil; of this country, may probably be let down with fuf-

ficicnt accuracy at about nine or ten inches, as though the

t part of them may Dot attain to that depth, the

great' if them, it has beei. thought, might, under
proper regulation and management, be brought to fucli a

depth with great utility and advantage. See Soil.

SoRPACE or Running Level, a term ufed to fignify that

fort of level which conduits water. It has been remarked,
by the writer of a late work on landed property, that

though it is a folecifm in language, it is ufeful as a technical

phrafe. It is made u!e of in contradiftinction to the dead
level in the work of draining land, which, though that may
be capable of conduAing water through a pipe, is quite un-

lit for carrying it along a trench. A living ftream gives, it

i I. lid, a lirmnefs and tightnefs to the bottom of a cut or
channel, in which Hagnaut or flowly moving waters would
link. The fall of about one per cent, is fufficient, it is

thought, in ordinary cafes of drains or runs of water. But
where the bottom of the trench or channel is firm, one
inch) foot, or yard, in two hundred, will fuffice ; and may
be had recourfe to in cafes where a greater fall cannot,

without diladvantage and inconvenience, be allowed in the

run...

SuRFAOL-Drag, a name applied to that fort of tool

of this kind which is employed for rendering the fuper-

ficial parts of tillage lands clear of weeds, and in a line

powdery Hate, proper for the reception of the feed. Thefe
kinds ot drags are mod commonly ufed for preparing for

wheat crops, and the working of fmall harrows; but they
may be had recourfe to for many other forts of crops with

equal utility and advantage. There arc feveral different

kinds of them fuited for working on different forts of foils

or lands. They fhould always be well fuited to the quality

of the land on which they are intended to work.

They are fometimes formed with nine fharp fhares in a
fort of long triangular manner ; which fort operates well

on poor land in a high dry fituation, making little furrows
or drills at the diitance of about two inches or two inches

and a half apart, and two or three inches, in depth, for the

feed. It, however, requires fome confidcrable ftrength of
team or power in drawing it. At other times they are

made in a kind of leaf manner, the parts of which fold to-

gether, in which form they are particularly ufeful on fome
occafions. See SwiXG-Drag.

In Hill other inflances they are made large, wide, and
heavy, without any divifions in them ; a mode of conduc-
tion liable to objections. Thefe are occafionally too formed
in the firlt manner as to their wood work, but have fmaller

tines hooked towards the points, and fometimes double rows
of tines. In thefe modes they are more certain and power-
ful in removing and collecting all forts of fmall root-weeds

from land.

There is alfo a fort of very heavy coupled tool of this

kind, in which both the wood and iron work are very flrong,

which has fomething of the harrow form, and the different

parts of which arc coupled or united together in fomewhat
a fimilar manner to that which is ufed for that tool in fome
cafes. Thefe anfwer extremely well on lands of the more
flrong fliff kinds, when employed at proper fe-afons.

Tools of this fort are efTentially neceflary for, and of
great utility to, the arable farmer.

Surface Dragging, a term applied to the practice of
working over the furface of land of the arable kind, by
means of tools of the drag kind. It is a neceflary and very

ufeful operation on molt forts of foils or lands at different

times, but efpecially juit before the fowing or putting in

the feed, as the furface is thereby well broken down and
rendered fine for it, from which a great many advantages

are derived to the feed and growth of the crops. Se«

preceding article.

SvRFACE-Drain, that fort of fuperficial drain or open-

ing which is calculated to carry off the injurious wetnefa

which remains on or in the fuperlicial parts of lands or

Depth and Width ofthe Drains.—The writer of the account
of lilkington's mode of freeing land from water remarks,

that in furface hollow drains, the depth mult always vary

according to the nature of the foil, the fituation of the field,

the expencc the farmer is willing to incur, and a diverfity ot

other circumltanccs. Many years ago, it is faid, three feet
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were the common depth in moll foils ; but for twenty years

palt, they have, it is thought, feldom exceeded thirty or

thirty-two inches; and the number that are cut to only

twenty-four or twenty-fix is much more confulerable. The
main or receiving drains are always, it is noticed, made a

little deeper than the others, having more water to convey,

and farther to carry it in moft inftances. Whenever the fpade

reaches an impervious foil, through which water will not

percolate, there is no occafion for making the trench deeper
or lower in the foil. One general rule mould never be de-

parted from, which is, that the depth muft be fufficient to

prevent the impreffion of the feet of cattle from aflefting

the pofition of the materials ufed in filling them.
It is faid, that in forming thefe forts of drains in all the

modern drainages in the eaftern counties, the farmers have

been very (olicitous to cut them as narrow as poflible, by
which means a great faving is made in the materials ufed for

filling them, fuch ae bufhes, poles, fpray, or itraw ; but if

bricks or Hones are ufed, of courfe this rule cannot be ad-

hered to. However, there is no occafion, it is thought, for

the width being greater than one foot, if the Hones are only

coupled at bottom, or thrown in promifcuoufly, or more
than fixteen inches, if laid in form of a conduit. Whatever
the depth of materials be, the mould that covers them to

the furface mould never be lefs than one foot thick, or ra-

ther more, in all tillage fields. In pafiure-land, gravel, if

it be at hand, efpecially if the foil be very tenacious, is pre-

ferable to the mould thrown out, which may be fpread on
any adjoining hollow.

The depth and width of about thirty inches in the former,

and in the latter from eighteen to twelve, or more, are the

proportions that ought, it is thought, to be adopted on all

land that is wet from furface water, or from its itagnation

in a porous upper f il.

Digging andforming the Drains.—The beft modes of hav-

ing thefe forts of work performed, both in cutting and filling,

in order to perfectly en hire the fuccefs of the drains, are per-

haps to employ the labourers by the day, and to engage
none but fuch as are fully acquainted with the bufinefs.

In the making of drains of the furface kinds, tools or
implements of the fiinple fpade kind were formerly, for the
moil part, had recourfe to in all the eaftern parts of the
country. Three fuch fpades were formerly ufed, lefTening

gradually in breadth, fo as to form a regular narrowing to
the bottom ; but by previous ploughing or making furrows,
all the fpades, except the lowell one, have moilly been laid

afide in many cafes ; and even where a greater depth than
ufual has been neceflary, not more than two have com-
monly been employed. And the fcoop, which is pulhed or
drawn along the bottoms of the drains, in order to clear out
the loofe crumbly or mouldy parts, and render them fit for
receiving the materials that are to be ufed in filling them, is

alfo various in the fize and breadth, in proportion to the
depth and width of the drains.

Different Sorts of thefe Drains, Materials, and Modes ofmak-
ing and filing them.—Thefe forts of drains are fometimes
open and fometimes covered, as particular circumftances
may require. The former are chiefly ufed for intercepting

and carrying off the water that defcends from higher
grounds, or fuch wetneffes as overfpread the fields, in con-
fluence of long continued falls of rain, differing more from
each other in fize than in the form which they may have.

The latter, on the other hand, differ almoft in every diftricl,

and not lefs in the fize and form, than in the materials of
which they are compofed, both in this fort of draining and
that of the fpring kind.

Thefe kinds of drains are formed with different materials

;

fuch as, in fome cafes, though rarely, with bricks, pipes,

and free-ftone, but frequently with land-flone, wood, fod,

peat, Itraw, and heath or ling ; and they are occafionally

fimple open drains, pits, and furrow-;, or other fuch open-
ings : both common bricks, and fuch as have a particular

confirmation tor the purpofe, are ufed in thefe cafes. Where
fuch as are moulded for the purpofe are employed, when for

fmall drain 1
:, they are often formed in the fhape of an arch,

and placed one by the fide of the other in the bottom of the

drain. But when the drains are meant to convey a confider-

able current of water, the bricks are fometimes made broad
at the bafe, and to taper up on one fide, as that which is

placed next to the fides of the drain, until about half the

breadth of the bafe. This lalt-mcmioned fort is occafion-

ally placed in regular lines on each fide of the bottom of the

drain, and are covered over with broad flat pieces of fome
fort of Hone, and afterwards, as in t- very other cafe, the re-

mainder of the drain or ditch is filled up with the earth

which had been formerly dug out. See SpRl'SG-Drain, and
Subsoil Brick-Drain.

Pipes may fometimes be employed for drains in this fort

of draining, but they are not commonly ufed in it. In the

county of Effex and fome others, however, pipes of clay,

of about eighteen inches in lernjth, with openings of three

or four inches in width, are had recourfe to, after being

burnt, in forming drains for removing furface wetnefs ; but

they are moftly better calculated for the conveyance of the

water of a fmall rill or fpring, fo as to fupply a houfe, or

other fimilar purpofe. See SpRiNG-Z)ram.
In filling up drains, where fmall Hones collefted from the

adjoining lands are ufed, as is moftly the cafe in this kind of

draining, as a means of preferving a paff.ige to the water,

there is no material variation in the practice of any particular

diftridt from that of others, nor is much attention any
where beftowed in regard to the manner of placing thefe

materials. They are ufually thrown in, promifcuoufly, to

the depth of about eighteen inches ; and being covered with

flraw, fern, or rufhes, the remainder of the drain is filled

up with earth. In fome places, a method, which appears

extremely well calculated for preventing the interflices be-

tween the Hones from being choaked up with earth, fand, or

gravel, is adopted, that is, placing a layer of long broom,

rufhes, &c. in the bottom of the drains before the Hones

are thrown in.

But another method of conftrudling drains of this fort

with Hones collected from the land, is to feleft the largeft

and broadeft of them, and to place them triangularwife in

the bottom, leaving a fmall vacuity in the middle for the

water to run through. When the Hones beH iuited for the

purpofe are placed in the manner thus mentioned, fmall

Hones are laid over them to the ufual depth, and over them
again, ftraw, earth, &c.

It has been Hated, that there are two methods of forming

furface hollow drains with Hones, which are materially dif-

ferent from each other. The firft for this purpofe, where

free-ftone or Hones from a quarry are employed, is by
building two narrow walls, one on each fide, in the bottom

of the drain, which in fuch cafes is made confiderably

wider than when land-ftones only are ufed, and to connect,

thefe walls by a cover of itone on the top. The fize of

the open part of the drain, when thus finifhed, is about

eight or ten inches in height, and (is. or eight in breadth.

When fmall land-ftones can be procured, they are laid above

the cover of the free-ftone to the depth of 10 or 15 inches;

and a layer of Itraw, rufh, &c. or of turf, with the green

fide downwards, being placed over the whole, the earth is

then replaced.

The
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The other kind of this lort ot drain, which is conHrufted

with free-Hone, orthofe from quarries, feems extremely well

adapted f r the purpole ot drainage, when the tilt

from the fubfoils, ai well as the runnings, from any thing

of the fpring kind, require t ee pailage. Tw Bat

are placed nl, c wile, one edge of each coming into contact

w t i the other at the bottom, and the others retting on the

fides of the drain; on the top oi th fe are laid horiz >n-

tally other fl.il Hones, by way of covers to them. A fort

of conduit is thus formed tor the water to pals in. Th 8

kind of drain is very llfeful in fome cafes ot this fort of

draining, .is it forms good paflages for the water, and re-

fills preffure well ; but it is mod frequently made ufe of

iu the draining of land, whore the wetnefs is cauled by
fprings. See Sv\tiso-Lh;iin.

It is laid, that drains formed and filled with wood, are

very common in Suffolk, Eflex, Hampfhre, and ma y
other diilrirt<, and are coi ftru&ed in the following manner.

A furface-drain from 12 to 15 inches wide, is in the firft

place formed to the depth of 10 or 12 inches; and when

the loofe earth at the bottom is taken out with the common
ipade, the labourer, tiling one not exceeding three or four

inches in width at top, and tapering nearly to a point at

the bottom part, makes a narrow cut to the depth of

fix or eight inches more ; and the loofe foil at the bottom

of the drain being taken out with a kind of fcoop, bent

and firmed for the purpofe, the labour of forming the

drai .: is completed. Then willow, thorn, or any kind of

brufli-wood, as the boughs of trees, &c. is cut into lengths

of 12 or 15 inches, and laid to the depth of feveral inches,

ace' rdiiig to their ftrength, acrofs the top of the lmall

drain, and made to reit on the fides or fhouldcrs which

contlituted the bottom of the larger drain before the narrow

cut was made. By this means a clear paffage, fix or eight

inches in depth, and from two to four inches wide, is left

for the water. The brufh-wood, being properly placed, and

to a regular thicknefs, is covered with a layer of ltraw,

to prevent the earth, when replaced, from falling into the

gutter below. This, it is faid, may appear to fome as a

very fuperficial mode of draining ; and when compared with

drains made of Hone, it no doubt is fo ; but it is Hated as

furprifing, how durable, and in many inflances how effec-

tual, they are. The writer alluded to above was informed

in the county of Eflex, that inHances are there very com-
mon, where drains of this fort have been known to lalt up-

ward? of 30 years. Much of their durability is underltood

to depend on uliig green new-cut wood, in place of that

which had been allowed to remain lo long expofed to the

influence of the weather after being cut, that the natural

fap is dried up As this is a cheap, and when well exe-

cuted, an effectual mode of draining, and durable beyond
the period in which farmers in general acquire what may
be called a permanent interell in the fuccefs of drains on

any farm, it may be for the interell ot thofe who pr ffefs

fhort leafes, and where (tone ir. not to be had without an

extravagant expence of carriage, to ufe wood, as being for

that purpofe next in durability to Itone or brick.

Upon the fubjert of tilling drains with wood, the follow-

ing obfervations have been made by lord Petre : the drains

filled with wood, and covered as ufual with ltraw or rufh -,

are preferable to flones, or any other kind of materials ; the

reafon is, as the wood decays, the water continues to pafs.

When filled with Hones, and the drains Hop up, which mult

be expected to take place in time, the earth becomes quite

fobd round the Hones, and as they do not decay, the filter-

ing of the water is for ever obllrufted. Not fo when
bufhes or wood are ufed ; continual filtering and draining
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arc then to be for ever perceived ; and by repeating the

operation a fecond time, cutting the drain- tranfverfely

of the old ones, the benefit of the till' ril ugh the

rotten wood is fecurcd, and the calling or fpewi g up of

old broken and damaged drains corrected and carried off.

Morei ver, as bufhes form a much greater number of cavi-

Ue than either Henes or poles, they arc' U Is able to Hop
up, and encourage filtering more than larger and more folid

bodies. A load of bufhes, containing 120 ' will,

i! 1 thought, do about 360 rods ; and a had of ltraw,

containing 120 bottles, the fame. The load of bullies is

generally worth about I4J., and that of the ltraw i f>s. per

load. It is, therefore, calculated, that this expence may
be about 12s. the acre, tl e ditches being a rod apart. And
«t is remarked, that Richard Prellon, efq. of Blackmore,
on 20 years' experience, prefers black thorns to every other

material for filling drains of this fort.

There is alio bcfides this, it is laid, another method of

filling drains with wood, which is by fufpending the faggots

or bufhes upon crofs-billets, let on end in the bottom of the

drain. This kind of drain has been fuccelsfully formed and

prartifed in Berwickshire, where it is faid to have continued

running for 30 years.

This is a kind of drain which is much recommended
by the writer of the Agricultural Report of the County
of Caerm.^rthen, in Wales, who fays, that the complet-

elt method he has yet known, is to cut the ftrongeft wil-

lows, or other aquatic brufh-wood, into lengths of about

20 inches, and place them alternately in the drain, with

one end on one fide of the bottom, and the other leaning

againit the oppofite fide. Having placed the ftrong wood
in this manner, he fills the fpace left between them on the

upper fide with the fmall brufh-wood ; upon which a few

rufhes or ltraw being laid, as before mentioned, the work
is done. Willow, alder, afp, or beech boughs, are exceed-

ingly durable, if put into the drain green, or before the

lap is dried ; but if they are fuffered to become dry, and

then laid under ground, a rapid decay is the confequence.

There is another method, which is faid to be preferable

to thefe, as requiring lets wood : it is to fix in at every

foot diltance a Hick, in the manner of a hoop or femi-

circular arch ; and along thefe to lay the longeit poles or

branches longitudinally. This will form a fecure vacuity

below, and an arch capable of fupporting any weight of

earth necefTary above.

Various methods have been devifed of faving the expence

of materials in the filling of drains of this fort. The fod

or pipe-drains are, undoubtedly, it is faid, the lcafl expen-

five of any, and may be of confiderable benefit on fome

foils ; but their duration and fafety in fupporting heavy

cattle or horfes in the art of pl< ughing, cannot be very

much depended on, unlefs when the opening is at a con-

fiderable depth from the furface, and when the upper mould

becomes incruHcd, or forms an arch, in fome meafure, above

the open part.

The manner of forming them is by digging a trench of

a certain width, to fuch a depth, and then by taking out

the lalt fpit with a narrow draining fpade, a moulder is left

on each fide, upon which a fod or turf, dug from grafs-

land, is laid, the fward fide downwards, and the mould

thrown in over it. It is afferted, that fuch draine will con-

tinue hollow, and confequently ditcharge well tor a great

length of time. The manner of forming them, and the

tools ufed in the work, are well defenbed and reprefented in

Hunter's Georgical Ellays, by a writer who has practifed

the method largely.

An improved mode of cutting and forming drains of

this
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this fort, too, has been lately pradtifed in the county of

Chelter, as will be feen in fpeaking of turf-drains under that

head.

s where the foil is of a very tenacious nature, and

old fward-turf can be procured, it has been faid, that it is

not uncommon in fome diltricts, where neither ftone, brick,

nor wood, can be eafily obtained, to ufe the furface fod or

turf in the conflruction of thefe kinds of drains. This is

the cafe in fome parts of Yorkfhire and Wales, and in the

counties of Nottingham, Buckingham, Eflex, &c. The
drains having been formed in the manner defcribed, when

brufh-wood is ufed, the fods are laid on the top of the nar-

row part of the drain, with the green fide downwards, and

being rammed down as hard as poffible, form a kind of re-

verfed arch over the open part of the drain. Thefe drains

are faid to lalt frequently 20 years, and upwards ; but the

period to which it can be fuppofed they will continue to

prove effectual, mult depend upon the nature of the foil,

and the current of water that may pafs through them.

See Son-Drain.

Sod or turf drains are pretty much in ufe, it is faid, in

fome of the northern counties of England, where land-

ftones are fcarce. A.nd a fimple method to fave materials

in grafs-lands is faid to be praftifed in Buckinghamshire.

When the line of a drain is marked out, a fod is cut in the

form of a wedge, the upper or grafs fide being the nar.

rowed ; which is done by floping the fpade in cutting or

forming the fides. The fods are taken up, in lengths of

one foot or eighteen inches, and carefully laid on one fide

of the drain. After this the drain is cut to the depth re-

quired, by ufing the draining fpades and fcoop, which con-

ftrucfs it to a very narrow bottom. The fods are then fet

in, with the grafs fide downwards, and prefled as far as

they will go, fo as to form like key-flones between the fides

of the drain. As they cannot go to the bottom, a cavity

is left underneath, which ferves as a water-courfe ; and the

fpace above is filled to the top with the earth that was

thrown out. If the drain be three feet deep, there will be

nearly two feet of earth above the wedge-fods, which is fuf-

ficient to fecure them from any injury by the feet of cattle.

This fort of drain is faid to fucceed admirably, and to lalt

from 1 2 to 20 years : the expence of forming it is itated to

be one penny the yard.

A very fimple form of drain for carrying away the fur-

face water and wetnefs in Iheep paftures, in fome cafes, is

this : a ftrong common plough is firlt made ufe of for turn-

ing up the furrows which are neceffary in the hollow

parts of the field or ground to be drained, where the water

may be liable to ftagnate, going completely through
the middle of the whole ; a man is then ready with a fpade

to pare off the loofe foil or mould, letting the inverted

fod or grafs fide be left about three inches in thicknefs ;

having completed this part of the bufinefs, he is to turn

the fod over, back again, into the furrow whence it was
raifed, grafs fide upwards. In this way a drain, canal, or

opening, will be formed and left in the bottom of the fur-

row, of about three or four inches in magnitude, which
is fufficient to di (charge a large quantity of water, if it

fhould fubfide into it, which may fometimes be readily the

cafe.

In fome fituations near the fea, the filling of thefe forts

of drains, after they are made, to the depth of about three

•feet, and two inches wide at the bottom, is done to the

depth of two feet with (hingle brought from the fea-fhore,

or fifted gravel, fometimes at the expence of about two
Shillings and fixpence the rod, but occafionally at a great

ileal more. A load of thirty-five bufhels of this fort of
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materials will commonly be fufficient for eight rods. Tic-
drains are ufually made about a rod and a half afundcr, in

this intention.

It has likewife been obferved, that peats are materiald
for forming drains, which few people would have thought
of, but which are fometimes ufed in thefe as well as other
cafes. Drains formed with thefe are believed to be pecu-
liar to Lancashire, and to have been introduced there only
within a fhort period.

Another fimple mode of making pipe-drains has, it is

faid, been fuccefsfully attempted ; but that it is better
calculated for the purpofe of an aqueduct, or convey-
ance for water, than for drying the foil. In this cafe, a
drain is dug to the neceffary depth, narrow at bottom, in

which is laid a fmooth tree or cylindrical piece of wood,
ten or twelve feet long, fix inches in diameter at the one
end, and five at the other, having a ring faltened in the
thickelt end. After ftrcwing a little fand upon the upper
fide of the tree, the clay, or tougheft part of the contents
of the trench, is firft thrown in upon it, and then the re-

mainder, which is trod firmly down. By means of the ring
aud rope through it, the tree is then drawn out to within a
foot or two of the fmall or hinder end, and the fame opera-
tion repeated. A gentleman who has tried this experiment
fays, this clay-pipe has conducted a fmall rill of water a
confiderable way under ground for more than twenty years,

without any fign of failing. See FiPE-Drain.
The latell and belt improvement in filling furface or

hollow land drains with ftraw, is that of twifting or wind-
ing the Itraw into a rope. The common practice is

to tread in the loofe ftraw ; but Mr. Bedwell has lately

invented a method of winding it into a hard rope, as large as

a man's arm, which he forces to the bottom of the drains,

and finds it from experience to convey the water off the land

more readily, and to have a much longer duration ; at the

fame time the quantity of ftraw confuraed is not increafed,

and the operation of filling accelerated. After the cattle

have picked it over, he finds the ftraw tougher and in better

order to wind, than when quite dry and frefh.

The fubftance or material which is called heath, or ling,

has likewife been found a very ufeful article for the purpofe
of filling drains.

Open cuts or drains are not unfrequently found ufeful.in

this lort of draining, and are fometimes the only means that

can prove effectual, or be depended upon. In low wet
fituations, or where there is much furface water, they are

often formed for the double purpofe of carrying off the

fuperfluous water, and of fencing the fields. In all fuch

cafes, the fize of the drain fhould depend on the fituation of
the land or farm. There is one general rule in regard to

the dimenfions of open cuts or drains, where they are in-

tended for conveying much water, that ought always to be
attended to, namely, to make them flope one foot for every

foot of depth.

For open cuts or drains, which are merely to take away
the furface wetnefs of fields, one rule may be generally

adopted, which is, that the width at the bottom fhould be
one-third of that at the top, which gives a fufficient flope to

the fides, and prevents their falling in ; and the fall or de-

clivity fhould be fuch, as that the water may run off with-

out ftagnation, but not with too rapid a motion. See

S PR ING-Z)raining.

In all cafes where the admiffion of furface water, or that

which may be augmented in time of great rains, is unavoid-

able, the drain muft neceflarily be open, to prevent the rifk

of choaking or filling up ; which is always the confequence

when fuch water is admitted into a covered drain.

It
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It may be noticed here, that Junh-fencet t in fomc meafurc,

come under the denomination of open drains ; but the ii.it lire

and construction of thefe forti of fence-cuts or drains are

fo generally known, and mult vary fo much according to

tion and other circumftancee, that no particular descrip-

tion of them is neceffary to be introduced in this place.

lcr Open-Drain.

All open cuts or drains are required to be fcoured out and

cleaned, at lead, once in the courfe of the year ; for when
this neceffary bulinefs is neglected, they are apt to lole their

pood effects, and the operation or work becomes the more
difficult afterwards.

It may be noticed alfo, that the linking- of pits is another

mode of forming drains for taking away and draining the

lurface wetnefs of land. Some fields are fo extremely ill

fituatcd, in regard to outfall, or defcent for drainage, that

it is not poffible to free them from water, either by open or

covered drains, fo as to render them at all times fit for tillage

or pafturage. If, in a field lo lituated, the farmer can dif-

cover a fubftratum of gravel, fand, or any other porous

material, in any part of it, to which, by opening a drain, he

can conduct the ftagnatcd water, and if he will there dig a

large pit, the evil may be removed, as the water will fink

rapidly through the Itratum of fand, gravel, or other open

fubilance. Should this anfwer the purpofe, of which, in

moll cafes, there is little reafon to doubt, he has only to fill

•:p both the pit and the drain with Hones collected from the

land ; and the improvement will not only be effectual, but

permanent. See SruiNc;-Z)n2/nmf, and Si;nk-P;'/ Drain.

And a Hill farther mode of forming furface-drains is by
the opening of water-furrows.

The neglect of this branch of the due cultivation and clear-

ing of the foil from water, often hazards a crop, even in feafons

not uncommonly wet, and mult therefore be confidered not

only an improper faving, but one which, in nineteen inftanccs

out of twenty, is attended with very bad confequences. It

iced, a mode of making furface-drains which anfwers

in the moll beneficial manner in many forts of ftiffilh clayey

arable lands, and which, in fuch forts of foils, mould con-

itantly be formed at diltances in proportion to their degrees

of ftiffnefs or tenacity, being, in no inltance, at any very

great fpace from each other, but fo near as effectually to

take off the water from the ground, and prevent its being

injurious to the crop by its ftagnation. See WATER-Fur-
rvwing.

Methods of partly opening the Drains by the Plough.—In

cafes where ploughs are made ufe of in performing this fort

of work, no one plough, fo far as we know, has yet been
invented which is capable of completely and effectually ac-

complishing the bufmefs at once, though feveral have been

contrived at different times for this purpofe. In order to

expedite the bufinefs of making drains, rccourfe is had to

the plough. The method which was practifed at firlt, was
that of a plough, which was invented for cutting furface hol-

low drains about twenty-five years ago by Mr. James Young,
of Clare, and which he has himfelf defcribedm the " Annahof
Agriculture," from a very ample practice, it is declared to

be this : when he has marked the drains in a field (ufually a

rod afunder), he draws two furrows with a common foot-

plough, leaving a baulk betwixt them about fifteen inches

wide; thtn, with a ftrong double-brealled plough, made
on purpofe, he fphts that baulk, and leaves a clean furrow,
fourteen or fifteen inches below the furface ; but where the
depth of foil require- it, for he likes to touch the clay by
afecend ploughing, he finks it to eighteen or twenty inches :

it ii then ready for the land-ditching fpadc, with which he
Vol. XXXIV.

digs, fifteen inches deep, a drain as narrow as poflibl.-.

Srnr \( v.-Draining Plough.

But the method followed by fomc good farmers, who do
not pollefs ploughs made on purpofe for the work, is tin ...

With their common ploughs drawn by four or five horfes,

and ufually ftirring about four or five inches deep, they turn a

double furrow, throwing the earth on each fide, and leaving

a baulk in the middle. This baulk they raife by a fecond

bout, in the fame mauncr : then they go in the open furrow
twice, with their common double-bread ploughs, getting

what depth they can. After this they (hovel out all the
loofe mould and inequalities to the breadth of about a foot

;

and thus having gained a clear open furrow, the depth vary-

ing according to the foil and ploughs, but ufually about
eight or nine inches, they dig one fpit with a draining

fpade, fixteen inches deep, thus gaining in the whole twenty-
four or twenty-five inches. But as this depth is feldom
fuflicient, when necellary they throw out another, or even
two other fpits, which makes the whole depth from thirty to
forty inches.

Another method of opening furface-drains by the plough,
which is practifed by Allen Taylor, efq. in the parifh of
Wimbifh, in the county of Eflex, is, it is faid, one of the

belt and completell modes of land-ditching clofe heavy
clayey wet foils that has yet been had recourfe to. After
firlt marking out the courfe of the drains, by drawing two
furrows by the common foot-plough, about four or five

inches in depth, leaving a baulk, or folid unploughed flip of

earth, between them, of about five or fix inches in breadth ;

another plough, of great fize and ftrength, is made ufe of,

the beam of which is thought to be not lefs than fix or
feven inches fquare ; and, that its ftrength may be greater,

it is fomewhat fhorter than the ordinary plough. The
coulter is very ftout, and fufficiently long to penetrate the

folid foil feven or eight inches deep : the (hare is alfo propor-

tionably ftrong and folid. The upper and hinder part of
the bread has properly not a broad, but a large folid piece

of wood, fhaped nearly as the breaft itfelf, firmly and im-

moveably fixed to it. With this addition, the upper hind

extremity of the plough is upwards of thirty inches in

breadth ; and the bottom hinder part of the foot is not lefs

than twelve. The plough, thus conltructed and prepared,

has four heavy powerful horfes put to it. It goes on one
fide of the above-mentioned baulk, forces itfelf down into

the foil full feven inches and a half below the furface of the

unploughed land ; makes its furrow at the bottom clean

and clear twelve inches wide, and the additional brealt, and
confequent prodigious extent of the plough behind, throw
the whole quantity of earth raifed up, baulk and all, on
one fide, upon the folid ground, feveral inches from the

furrow it has made. It returns in the next marked-out
drain, which it treats in exactly the fame manner, and fo on
until it has completed the whole fpace intended to be
drained.

When this has been done, a third plough is applied t»

the work. This is about double the height or depth of the

former, and made exceedingly ftrong ; but it is only half as

wide at the bottom. It has, however, like the other, an

additional breaft, ihaped and fixed in a manner as nearly

fimilar as may be ; but its extent, in width behind, it is

thought, from its appearance, is lefs by at leaft five or

fix inches. This is drawn by the fame number of equally

powerful horfes, and goes along the furrow already made
by the larger and more extenfive plough, but in a con-

trary direction, and, of courfe, throws the earth on the

oppolite fide. The left, or ground fide of the plough, is

4C fet
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let in about three inches from the left extremity of the

former furrow ; it penetrates, by means of its long coulter

and increafed depth, k-ven inches and a half below the

bottom of the late made furrow, while the upper part of the

plough, with its additionally attached bread, cads the new

raifed earth feveral inches upon the folid unmoved ground,

and a new furrow is now finally provided, which, when added

to the former, of fully fifteen inches in depth, and the

bottom of which is clean and clear, exactly fix inches wide,

leaving on each fide a kind of (houlder or ledge, of three

inches breadth.

The whole is now ready for the land-ditch fpade, which

has a fuitable length and breadth of mouth part for the

ditcher to make a fpit with it of fifteen inches more in

depth, and exactly in the middle of the lad made furrow,

by which a ledge or (houlder is left of an inch and a half

on each fide. This being properly cleared, a depth is ulti-

mately gained of full thirty inches from the level of the

furface of the field.

In putting in the llraw or haulm, which is the next

operation, it is done without any mixture or portion of

wood whatever, as Mr. Taylor fuppofes that it generally

does more harm than good, except only a very little at the

iflues of the crofs ditches, and throughout the leading ones,

which are always made feveral inches deeper.

The diftance of' the drains is varied, not only according

to the different degrees of loofenefs and porofity of the

foil, but alfo as there may be different degrees of declivity

in the ground from ditch to ditch. In level forts of land

generally a rod apart, and where there is a declivity above

four yards afunder, as in the former cafes, the water

moftly filtrates both ways, but in the latter only into one

ditch.

There is ftill another manner or invention for cutting

and forming the drains in the furface-draining of land, in

the county of Effex, which is by means of a cutting-wheel

condructed of caft-iron that has coniiderable weight, and is

about four feet in diameter, the extreme circumference

or cutting-edge of which has the thinnefs of half an inch,

which increafes in thicknefs towards the nave or centre, by
which it will, at the depth of fifteen inches, fcore out or

cut a drain half an inch in width at the bottom, and four

inches wide at the top. The wheel is placed in a frame of

wood, that it may be loaded to any weight at pleafure, and

be thereby made to go to a greater or lefs depth in pro-

portion as the refiilance made by the ground may be more
or lefs : which parts being thus fcored or cut out in the

winter, the tracks or openings made by the wheel are either

then filled up with draw-ropes, and lightly covered over, or

left to crack and open wider and deeper during the enfuing

fummer by the heat. The fiflures are then filled with
twifted ftraw or bufhes, and covered lightly with fome of

the porous earth that may be moll conveniently at hand.

In this manner, upon grafs or lay lands which are pretty

free from (tones, are furface or hollow drains made, it is

faid, at little or no expence, and .which upon trial have been

found to anfwer extremely well. This fort of wheel is

ftated to have cut the drains of twelve acres in one day ; and
that it works or cuts bed when the land is wet and foft.

But no account has been given of either the expence of the

wheel implement, or of the drength of draught which is re-

quired to draw it. Another more fimple fort of wheel con-

trivance has alfo been made life of in Middlefex, by the

writer of the account of the agriculture of that didrict,

which has the property and advantage of making an indent

in the furface of the foil fufficient for carrying off the water

daring the winter time, by prefiing and forcing down Vie
(ward without dedreying it. See WWBBL-Dratmng.

Exptnces offorming andfilling the Drains.—The expence of
thefe kinds of drains will of courfe vary with the nature of
the foil, depth, price of labour, &c. and thefe circumltancea

are fo different in different dillricts, and even in different

parifhes, that it accounts for the various reports of writers

on the (ubject.

Duration of the Drains.— In regard to the duration of fur-

face or hollow drains, it mull neceffarily depend on the
nature of the materials with which they are filled, and, in

fome mcaiure, on the quality of the foil, as certain fpecies

or kinds of land have the power of preferving wood or other
perifhable materials much longer than others. Stones laft

till accidental caufes impede the flowing of the water, and
may laft for ever. Wood perifhes in certain periods, but it

does not follow that the drains fhould ftop ; if the earth,

arches over it, the water will neceffarily continue to flow
;

which is found to be the cafe when wood, draw, and Hub-
ble are rotten and gone. Drains of this fort that have been
filled with bufhes and ftraw, both which were rotten, have
been obferved to run well forty years after making. And
on this fubject, Mr. Young, of Clare, obferves, that he has

never been able to afcertain the duration of the thibble with

any degree of exaftnefs ; neither has he ever drained a field

a fecond time ; but a drain will fometimes be (topped by
carting on the land in the wet, or fome other accidental

caufe ; in which cafe, as foon as it is difcovered, by the

wetnefs of the place, his practice is to make one or more
frefh drains in different directions to the old ones ; and he
has many times obferved old drains, when cut acrols, though
there was not the leaft appearance of any vegetable fub-

(tance remaining in them, but full of loofe porous earth, at

once run freely, or, according to his workmen's plirafe,

bleed frefh. During the wet weather, about the middle ol

April, he examined a field of fix acres, which he land-drained

in the month of November, a great number of years before,

as above twenty, and had the fatisfaction to find every drain,

in the field, except one, running.

Rules for marking out the Directions of the Drains.— In re-

gard to the mode of marking out the drains, it is remarked,

that for many years, probably for more than half a cen-

tury, and poffibly during a much longer period, farmers did

not make a proper diftinction in fields that had a declivity,

between tracing their drains with the dope, or directing

them obliquely acrofs it. Large tracts have been drained, or

have been meant to be drained, it is faid, in the tormer way ;

and that many, even to this day, are guilty of the fame
error ; but that the belt farmers are now attentive to (o im-

portant a point, and ftndiouily mark the direction of their

drains obliquely. They are alfo careful to give them juft

the fall which is fufficient to carry off the water in a gentle

but not a rapid current, by which means they are lefs apt

to choak, or blow up, as it is fometimes called ; whereby

fpots in the field have an artificial fpring formed in them.

Upon fields which are level, or nearly fo, great numbers of

which are found in the wedern counties of England, it has,

it is faid, been a common practice, and not an improper one,

if the wetnefs proceeds folely from rain, to mark the drains

regularly at a rod, lixteen feet and a half, a rod and a half,

or two rods afunder, acrofs the land from ditch to ditch

;

or, if. the drains, from any fmall inequality of furface, will

flow only at one end, then to,ftop fhort, or difcontinue their

length on one fide of the field, as foon as the ditch operates

in laying it dry. Where the Hopes of a field vary, and fall

in different dire&ions, the farmer fhould attend to inch varia-

tious,
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tjonS, and direct his drains fo as to crofs obliquely the upper

fide of each declivity. It is a general rule not to coi..

too many drains to the fame mouth or outlet ; for if much

water flows in any drain, from having thrown many 1.
'

branches into one main dram, the latter mull not on!

made larger and deeper, but will even then be liable to fail ;

and a failure in that cafe a lied » lo much a larger fpace of

ground, by impeding the courfe of fo many other drains.

On this account it has been found better to make the drains

detached, rather than to conned too many of them to-

gether, which occalions much water to be conducted to one

mouth. Cafes will, however, occur, in which, from the po-

fition of the ground, it may be found neceflary to join

feveral branches (wings) into one main drain. On this

fubjed, Mr. Vancouver, in the Agricultural Report of the

County of Ellcx, has the following judicious remark.

If the field propofed to be drained lies greatly upon the

delcent, every care Ihould be taken to make the drains bear

fufficiently horizontally ; in the firft place, to prevent a too

precipitant fall of the water, by which the bottoms of the

drains would be worn uneven, and a temporary obtlruction

occafion them to blow up ; and fecondly, becaufe the more
perfectly horizontal the field is, fo that it lie level, free, and

afford a fufficient fall for the water, the lefs occafion will

there be for the fame number of drains as would be required

upon a foil of equal clofenefs upon the fide of a hill, the

drains in the field that lie nearly level, drawing equally

well on each fide ; whereas thofe on the hang of a hill,

drawing only from the higher fides of the drains, confe-

quently require them to be made much nearer or clofer

together.

Thi proptr Srafcn for performing the Work.— And in

refpeft to the feafon for executing the bufinefs of cutting

thefe kinds of drains, it is a point on which opinions, it is

obferved, vary contiderably ; fome preferring winter, and

others fummer. When a great quantity of work is to be

done, all feafons of the year, free from fnarp frofts, mud be

made ufc of; and this is ulually the cafe when a farmer

enters on a leafe to a farm which has not been drained, or

which requires to be done a fecond time. Stubbles are

ufually done in the winter, and fallows in the fummer feafon :

but when a fingle field or two are only to be done, the

farmer may chufe the moll convenient fealon for the bufi-

nefs. Many excellent farmers would not do it at any other

time than iummer, from being then able to execute the cuts

in a cleaner and neater manner, and free from that kneading

and plaftering which takes place in winter, and which they

think tend-; to prevent the flowing of the water from thofe

minute and imperceptible veins and interflices of the foil

through which the water percolates. They have farther re-

marked, that opening the earth in a dry feafon gives a ten-

dency to drain it, as the particles of the foil, after being fe-

parated and well dried, will not fo eafily unite again ; whereas

the kneading in winter tends to increafe tenacity where
it is mod to be avoided, farther, that carting on the fields

in winter, to bring on ltones or other material-, is more dif-

ficult and dangerous than in fummer. In oppofition, how-
ever, to thefe ideas, Mr. Young, of Clare, in Suffolk, it is

remarked, is of a contrary opinion. He never land-drains,

he fays, in fummer : two inconveniences attend it ; the

increafe of labour, in a clayey foil, when hard and dry, is

very confiderable, and the want of leifure, and when good
labourers arc fcarce. Lord Petre on this obferves, that the

plough tor opening the previous furrows, \v0rk3 better on

a layer. He prefers a lay, if layed down level, as he has a

plough on a very fimple conltruction, with which, :md fix

fcorles, he can plough from teo to twelve inches deep, and

lay the furrows as regular as a man can with a fpade ; fo

that after the d^ain or dil nd lilkd, the fui'iow

can be put into its place again, am! rolled down with a large

I ; and t! fpit with the

bottom land-ditching fpa the ex-
pellee 2s. M per twenty rods, the digger returning the fur-

row to its place. He alfo ul< n fallow; but
it does not anfwer fo well, as the moulds fal fur-

rows. The expencc of digging on fallow is is. 2d. the

rod.

When the ground is in fummer fallow is certainly the beft

time tor calling drains that are only for carrying off furface

water, as the diltindion betwixt the wet and dry parts of
the field is then the molt eafily perceptible, and any promi-
nent inequalities of furface may then be more eafily levelled

or reduced, by paring off the heights and adding to the

hollows.

Various feftions, reprefenting the manner in which thefe

different forts of furface-drains are made, as well as the fe-

veral different kinds of bricks, tools, ploughs, and other con-

trivances which are employed in forming them, and which
have been defcribed under their proper heads, may be leen

in the firft volume of the " General Dictionary of Agricul-
ture and Hufbandry."

Surface Mole-Drain, a fmall fort of pipe-like drain, made
by an implement for the purpofe, a foot or more beneath
the furface, by means of a thick iron fpike, pin, or bolt,

d rawn along horizontally, at that depth. It is fuppofed,

that for cold retentive grafs-lands, which lie too flat and
fwampy to fhoot off readily their furface waters, and which
are free from (tones, the mole-plough drains will perhaps be
found of general benefit ; but molt efpecially, Mr. Marfhall

conceive?, for moilt fheep paftures. There i; much merit

in the thought of making them in this way, and, it is faid,

the conitrudtior. is beautifully fimple. The great ftrength

and weight of draught which are required to work the tool

appear, from what he has feen of it, to be the principal

objedion to its ufe in forming them. This has, however,

been lately, in fome meafure, obviated by working the tool

by means of a fort of windlafs turned by women ; and by
the ule of a lever of a one or two-horfe power, ingenioufly

contrived for the purpofe. See Mole-Plough and Suhface-
Drain.

Surface Open Drain, fuch a drain as is not clofed on
the upper part. It includes furface-drains of all kinds,

from the inter-furrows of land under the plough, and the

(hallow trenches or cuts of meadow and grazing grounds,

to the common fewer;-, or difcharging channels of the

hi.'her lands, and the more ftagnant fewers, or water-fences,

of low countries. This fort of drain is moflly proper for

conveying rain-waters from the furfaces they fall upon, to

their natural receptacles. But in taking off water from
beneath the foil, they cannot be properly made ufe of in any
other way than as main drains, to convey away the dream
that may be collcded. Mr. Marfhall remarks, that opera-

tive drains, if cut to a fufficient depth acrofs the area of a

fuld, to draw out fuperfluous moilturc properly from the

il, cannot be left open with any degree of propriety.

When water iilues, the fubftratum is naturally loofe, and
liable to fhoot into open trenches, which are likewife ex-

pofed to the tread of cattle ; fo that even in grafs-lands

they an- ineligible, and (till more impracticable, it is faid, in

lamis under tillage. Even main drains, if carried acrofs

loofe ground, require to be fenced on one fide, or to be

made wide and deep enough to prevent cattle from eroding

them. It has been noticed by the writer of the corrected

Report of the Agriculture of Berklhire, that the work of

4 C Z making;
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making or cutting' open drains and grip6 for taking away

furface water, may be performed, in fome cafes, by the

plough, though, in general, manual labour is neceflary for

the purpofe. And that, in meadows and other low and

wet lituatior.s, great attention mould be paid to the furface

open drains and ditches, which though the expence of

cleaning and fcouring them out every year be not incon-

fulerable, there may be fome recompence in the mud and

foil which are thrown and got out of them. See SuRFACE-

Drain.
Si v.f.we- Draining, that fort of drainage which is in-

tended to remove the prejudicial wetnefs that is contained

in or upon the fuperficial parts of the land or foils. It is

evident, it is faid, by the writer of the work on the im-

proved principles and practices of draining land, that the

Romans were not unacquainted with moll of the modern

methods of furface or hollow-draining, as appears from

all their writers de re rujlica, as Cato, Palladium, Columella,

and Pliny, mention them particularly, and defcribe fome

circumltances which have lately been confidered as mo-
dern improvements. Several circumltances are alleged,

which have been thought fufficient to prove, that the

Romans undcrftood the bufinefs of common draining in

great perfe&ion, and that our beft cultivated counties had

little to boaft of in this refpeft, in fuperiority to the

ancients, until Mr. Elkington and others made the dif-

covery of a method with which they were wholly unac-

quainted. The beft French writer on agriculture, De
Serves, who wrote in 1600 his Theatre d'Agriculture,

defcribes, it is faid, furface or hollow drains particularly :

they were filled with ftones. In Dickfon's Hufbandry of

the Ancients, vol. i. p. 358, the paffages alluded to above

are put down and tranflated, as may be feen by the inquirer

on this fubjedl.

'It is not eafy to afcertain when this pra&ice was firft in-

troduced into this country : fome have thought, from a cir-

cumftance that occurred in Suffex, that under-ground

draining was praftifed three hundred years ago in this

kingdom. We find alfo, it is faid, that alder is of all other

wood the beft for filling drains. Probably no other, except

that of aquatic plants, would endure nearly fo long.

Bullies, as has been feen, are generally ufed, but fallow or

willow is probably much better. The Board of Agricul-

ture has, however, been informed by Richard Prefton, efq.

that land drained according to the prefent practice of fur-

face-draining, is not more than forty years Handing in his

neighbourhood in EfTex. This, it is thought, deferves in-

quiry, for it is generally fuppofed to have been uled there

long before fuch a period of time.

The different methods of managing fprings that proceed

from water at any confiderable depth in the earth, or which
break out from the variation of certain itrata in hills, which
demand deep cutting and the ufe of the auger to work their

cure, have already been confidered in fpeaking of Spring-
Draining; which fee. But furface or hollow-draining is

chiefly ufed for correcting that wetnefs of foil which refults

from rain, and which, from the flatnefs of the furface, or

its retentive quality, Itagnates, to the injury of both foil

and crops. This is the moft general nature of the evil

which this fort of draining is intended to remedy, but by no
means exclufively of that caufed by land fpringf , whofe feat

is apparently not below their depth. The wetnefs proceed-

ing from fuch is, in fome cafes, removed by thefe forts of
drains, and this kind of drainage, when the drains are deep
enough cut, and properly directed ; but in many other cafes,

from ignorance in the drainer, great fums of money are

often thrown away, for want of attending properly to the

nature of the evil, and of diftinguifhing betwixt furface

water only and the oozing of land-fprings.

It may be noticed, that in foils that are fo very tenacious
as to retain water on the furface till evaporation carries it

off, fuch as are found in fome parts of Sufiex, Surrey, and
in many other counties, this method of draining has been
tried, and found almoit entirely to fail. The caufe of this

can eafily be accounted for. Very II iff clay will hold water
like a dilh, (the expreffion of the farmers in thefe counties,

who have attempted to drain fuch foil,) and confequently
the fmall portion of water which each drain will carry oft,

is only what falls immediately above it, or what it can re-

ceive at top, when the ground on each fide has a defcent

towards it. The water being all on the furface, cannot
find its way into them. If they are on a declivity, the

water will run over them, as it does over any other part ot

the field ; and if they arc in a hollow, it will ftagnate even

above them. This is, therefore, a more expenfive foil to
drain, requiring a greater number of trenches, and thefe

very clofely together, than any other foil whatever. Open
trenches, with the ridges and water-furrows properly formed
and directed, is the only method whereby its drainage can
be effectually accomplifhed. It is neceflary to lay it up in

ridges properly placed, and to cut fmall open drains acrofs

the ridges, where requifite, communicating with each other,

and with the furrows ; and thus all the water-furrows

operate as drains. The water, as it falls upon the ridge,

immediately makes its way into the furrows, and runs along

them, while there is a defcent ; and, if it is flopped in any
of them, by the ground rifing, is conveyed by the drains

acrofs the ridges into fome other furrow, where there is a

defcent, along which it makes its way into fome ditch, or

water-courfe, at the extremity of the field.

It is obvious, it is thought, that laying up fuch land in

ridges, and cutting drains in proper places, may be of great

ufe, but will not effectually remove the wetnefs ; as the foil,

from its nature, will always retain too great a proportion ot

moifture. It is neceflary, therefore, it is faid, to change
the nature of fuch foil by frequent culture, and the applica-

tion of manures, which will leflen the power of retaining

water in it, in a high degree.

In Effex, and in the county of Suffolk, where it has been
found advantageous, the foil is a wet poachy loam, more or
lefs mixed on the furface with vegetable mould : under that,

in fome places, a raw hungry loam, and in others a clay

marie. On thefe foils the effect is very great ; for the

upper ftratum, where the moifture is chiefly lodged, be

in fome degree porous, the water is eafily extracted from it

by means of the drains. The under-ftratum being alfo of a
retentive quality, their depth does not require to be great.

It is noticed, that when Mr. Young of Clare, who has had
great experience in this mode of furface or hollow-draining

land, obferves that the improvement made by thefe drain?,

and this kind of drainage, is great on clay foils, he certainly

means foils of this defcription or quality. That able drainer

fays, that he knows from experience, that in " clayey foils

it will anfwer perfectly ; that it is the lead expenfive, and

the moft expeditious, as well as moft durable improvement

of any in the whole fyllem of agricultural economy."
In a foil alfo of a thin, black, moorifh quality, refting

upon a retentive till bottom, which in the winter feafon,

when pulverized by fallowing during wet times, afforded

not any fort of refiftance to the foot of the pafiei.'ger, but

which inftantly plumped down to the fubfoil ; and which,

even when in pafture, and the furface firmed by grafly

fward, was extremely fubject to poach at the fame feafon ;

and in which, upon the fecond or third year of pafturage,

the
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the furrows between the ridges tiled to be completely grown
up with rufhes : this mode of draining has been introduced

and employed, it is faid, with the moll complete fuccefs,

by fir George M intgomery of Magbiehillj in his parks at

Sunny-fid i lard parilh, in Scotland. It is Hated

by the writer of the Agricultural Report of the County of

'lies, that in an hour or two alter the heaviefl rains, a

liorle may now gallop over this land, without almoll leaving

the impreflion of his feet : and that the rufhes, which

beginning to take poffeflion of the furrows, have literally

all penlhed for want ol moitlure. Such a total change of

the nature of any foil has indeed never been obferved by the

writer.

Equal advantages may probably arife from this fort of

furface-draining, in many other cafes and kinds of foil.

The moll common modes ahd cafes of lurface-draining arc

thofe which are given below.

Drainage cf Land, where the Soil is porous above and re-

tentive belotv, &c.— It has been remarked by the writer of

the Account of the Principles and Practices of draining

Land, that in flat trafts of land, where the iurface or upper
foil is injured by a fuperfluity of ftagnant water, not pro-

ceeding from fprings, their drainage is an objeft of the firlt

importance, and which may, in moll cafes, be accomplished

with very little expence. The upper foil being compofed
of a porous ftratum of two, three, or four feet in thicknefs,

and having under this a llrong retentive body of clay, the

rain-water falling on the furface eafily fubfides, till it meets

the clay ; and there being obltructed from farther defcent,

the whole open part of the foil ftar.ds fo full of water, as to

retard the progrefs of vegetation, or at leaft greatly to in-

jure it. This kind of foil is commonly denominated •wet-

bottomed land. To carry off this water requires only, it is

faid, one or a few drains, according to the fituation of the

field; and thefe no deeper than jult to reach a few inches

into the clav, betwixt which and the under part of the

porous foil the greateft quantity of water will remain ftag-

nant, when it does not appear fo much on the furface. In
this kind of drainage there is no need for the auger, there

being no real fpring or fubterraneous water to get rid of,

but merely that which ftagnates, and is retained in the fuper-

ficial parts of the foil. If the field or ground to be drained

mould have a fmall defcent from both fides, one drain cut

through the porous to the clay foil, in the hollow part of

the land, will effe&ually draw off all the water that the

porous foil may contain ; which will be greatly facilitated

by properly forming the ridges to anfwer the declivity of
the ground, and by deepening and clearing out the furrows

with the fpade. Whi re the fituation of the ground or field

correfponds with the above, the water will flow into the

drain, as being made in the hollow part of it ; through the

porous ftrata, as well as through a number of fmall trenches

cut up from it to both (ides, which is the common practice

in Effex, and fome other counties adjoining ; and, from its

bcir.g fo much praftifed there, is commonly called the Ellex

mode of hollow-draining. But it is, it is laid, cutting up a

whole field to no ufeful purpofe. The drain, in fuch a cafe,

may either be open, if it can ferve as a divifion of the ground
or field at the fame time ; or covered, as circumftances may
require. If the ground, or a field of this foil, has more
than one hollow in it, in that cafe it is neceffary to have
more than one drain ; but if it is almolt level, or inclines

only a little to one fide, a ditch or drain at the lotveft ex-

tremity, having the ridges and furrow3 properly formed,
will anfwer the purpofe effectually. In fome cafes, how-
ever, it may be neceffary to have a few fide-cuts from the

main drain, where the field is large or very flat, cut down

alfo a little into the clay, as narrow a9 it is poffible to dig
them, and filled with ftones in the ufual manner. Such is

the method of draining thefe forts of foils with moil advan-
tage ; but many fields fuffer equally from wetnefs, that

confift of a foil exaftly oppolitc to the former in its nature,

namely, a clay furface, having a porous fubftratum. The
drainage of fuch ground, where the wetnefs is ftill of a

more injurious nature, and where the impervious ftratum

that upholds the water is of luch a thicknefs as to require

being perforated by the auger, h?.s been already fully dc-

fcribed in fpeaking of SvnisG-Draitiing (which fee) ; but
here the depth of the drain being fuftieient to reach the

porous fubioil, without the help of boring, the defcription

of fuch may with more propriety be introduced under this

head. Fields or grounds of this kind commonly lie very

flat, without any declivity, whereby the noxious water,

ftagnant on the clay-furface, might naturally difcharge it-

felf without the help of drains ; for foils of the fame nature,

in a hanging fituation, are feldom or never affe&ed by the

fame caufe. Such ground is more difficult to drain, and
requires a greater number of cuts than any other foil what-
ever ; as they mult be fo laid out and condufted as to col-

left all the water from the furface, which can only difcharge

itfelf into the drains from above, being unable to flow into

them through the clay : as in thole foils of an oppofite de-

fcription, and where there is any irregularity in the grounds,

the water will remain Handing in the hollows within a few-

feet of the drain. The firit thing, in all fuch cafes, is to

make one main conductor in the loweft part, or at one end
of the field, to receive and carry off the water collected by
the Imaller collateral cuts, which it may be requifite to make
on each fide of it. If it fuits the fituation or divifion of the

field, this main drain had better be open than covered, and
then the outlets of the other drains that fall into it can eafily

be infpefled, and frequently cleared out, as occafion may
require.

The proper formation of the ridges, to anfwer the de-

clivity of the ground, fhould alfo be particularly attended

to in fuch foils. The ridges fhould have rile enough in the

middle to give the water a fall into the furrows, and thefe

(hould have depth and fall enough to convey it into the

drains. Thus would a great part of the rain-water, as it

falls, be carried off, which would leffen the number of fmall

cuts, othcrwife neceffary. The drains fhould all be dug as

narrow as puffible, and filled up in the ufual manner with

loofe ftones ; only the bottom of the conducting drain, if it

be not an open one, fhould be formed in the manner already

deienbed, with a fmall open conduit at bottom, the more
eafily to carry off the water. The fmall drains fhould alfo

be coupled at bottom, or have two of the largell ftones laid

in the bottom, inclining on or againft one another, fo as to

form a triangular opening of four or fix inches below, in the

way that has been defcribed more fully in fpeaking of

furface-drain. As the water is all received in at the top of

thefe drains, it is neceffary that they fhould be filled with

fmall ftones fo near to the furface, as to leave only a fpace

to be filled with loole gravel, fufficiently deep to prevent

the plough or harrow from deranging them. Loofe gravel,

if it be at hand, is better than the ftiff clay that came out of

the drain, as it rr.ore eafily admits the water to be abforbed

and pafs through it into the ftones, and the other can be
fpread on any adjacent hollow in the field. A thin layer

of ftraw or ruflic ;, or, if the field be in pafturc, the upper

turfs pared thinly off will anfwer this purpole better than

ftraw or rufhes, Ihould be laid immediately above the ftones,

to prevent the fmallcr part of the gravel from filling up too

clofely the interfaces between them ; but this is not fo re-

quifite,
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Buifite, when gravel is ufed in place of the mould. This

mode of draining is calculated for very tenacious clay foil,

whether porous below or not ; but in many inltanccs, the

deepening of the furrows, with very few drains, might

remedy the evil, where the retentive upper foil is only a foot

or two deep, with a porous fubfoil under it, through which

the water would eafily fublide downwards, and again empty
itfelf at fonie lower extremity of the field. The drains and

furrows fhouldt therefore, be deepened through the clay to

the open foil, in order to facilitate the defccnt of the water
;

and thus much depends on the proper ploughing of luch

ground, by attention to which, many drains, otherwife ne-

ceflary, might be faved. The mode of draining thefe foils,

which is here dclcribed, is that which has been recom-

mended as the molt effectual by Mr. Elkington, though

it does not properly belong to his fyftem of practice in

the art.

The Effex mode of executing the drainage in ploughed
fpongy lands, where the furface foil is tenacious, as dated

by Mr. Kent, is fomewhat in thefe ways. Where the

principal declination of the land is in the middle of the field

or ground, it may often be drained by one main drain made
there to a proper depth. In other cafes, the ground, or a

field, may be drained by means of one of its ditches, in the

room of a main drain. In flill others, a field may be drained

by a main drain cut in the middle, declining more at that

part than the fides. And, lallly, a field may be drained

by two out fide main drains, the land being higher in the

middle than on the fides.

Drainage of furface Water Jlagnating on Land of the

moory marfh Kind, near the Sea, by artificial Means.—

A

great variety of drainages of this nature, of more or lefs ex-

tent, has lately been effected in feveral different parts of

the kingdom, by different means of this fort ; and fome
highly interefting improvements, accomplished by this mode
of draining, in land of the above fort near the fea, have been

executed, within thefe few years, in the county of Corn-
wall, and defcribed in the Report of the State of the Agri-
culture of that dittrict. It is ftated, that great exertions

have been there made in the mode of removing the wetnefs,

recovering, and improving land, which for ages had not
only been ufelefs, but dangerous, in confequence of con-

fined and pent-up waters in it. At Trewarthinick, the

feat of Francis Gregor, efq., a moor, of previoufly no value,

it is faid, lying upon the fide of the river Fal, and confiding

of thirty acres, will be converted into the fined meadow
ground by a fpirited attempt of this kind ; a great part of
which was then planted with potatoes, which promifed well.

This moor, it is noticed, was in a (late of which none but
an inhabitant of this county can form any idea. It had been
formerly dreamed for tin, which is fearching for granules
of it that lie in horizontal drata, from fix to one hundred
feet below the furface. The tin, intermixed with the gravel,

is waihed in a dream of water carried through the work,
and then feparated from all impurities, and hence called

ftreaming. The old land of the dream-works was left in

the above devadated condition. By this dreaming opera-
tion, the fuperficial foil had, it is faid, been turned under and
buried, and the fubfoil and gravel heaped upon it in large

irregular mounds. In this date, fedges, ruffles, furze,

and dinted bruffi-wood, wholly occupied it ; and after

many attempts to reclaim it, the farmer had relinquiflied it

to the fportfman : befides, the river frequently overflowed
its banks, and deluged the lower parts of it. The fuccelsful

mode ot drainage and other management was, after clearing

away the furface-obdructing matters, draining, and pre-

senting its being again overflowed, by bringing up levels

from high-water mark through the bed of the river, by
levelling, and the cultivation of proper crops, as thofe ot

potatoes, turnips, Sec. On the oppofite lide, a further

improvement of the fame kind was carried on : the river,

which is at all times foul, but particularly fo after heavy

rain, was ponded back in fuch a manner, as that the upper

furface of the river-water was permitted to flow over, the

land. The depolit made in tlus way confided, it is faid,

of the lighted particles ; the heavier one, particularly the

gravel, finking lower in the ponded water. By this means,

in no great length of time, a new furface foil is capable of

being formed, and afterwards thickened at plcafure in the

fame way, proper draining of this furface kind having firft

been well performed.

The plan of drainage given below is that which has been

practifed with fuccefs by Mr. Moyle, of Marazion, in the

fame county, on a large tract of land overflowed by the

fea. It is remarked, that in all thofe fituations where lakes

arc formed near the fea, having accefs to them at fpring-

tides, it is impoflible to effect a drainage by the ordinary

modes, from the want of levels ; and, of courfe, fuch par-

cels of land, from being condantly covered with water, be-

come unprofitable to the proprietor, and oftenfive to the

public, by producing diieafe. Several marfhes, and fome

fmall lakes in the above county, fall under this defcription,

and have been looked upon as irreclaimable, on account of

the fea, at fpring-tides, being feveral feet higher than this

land ; lo that no levels, by the common modes of draining,

can be procured to carry away the internal and furface

waters. Purchafing an eltate near the above town in 1790,
where a piece of land of about thirty-fix acres was con-

ftantly covered with water, and overflowed at fpring-tides,

fo as to leave about two feet of water over its furface, the

above gentleman was induced to try an experiment of drain-

ing this land, by opening a fluice or drain about eight feet

below the level of the fea, at high water, which, though
numerous obftacles prefented themfelves to the completion

of the fcheme, he perfected ; and the land, already culti-

vated, is become of confiderable value, from the production

of oats and pallure for live-dock.

It is dated that, previous to the commencement of fuch

an undertaking, it is necedary to form an accurate idea of

the probable quantity of water which may be furnifhed by
the under or internal and rain-water ; fo that a pipe of fuf-

ficient fize may be provided to difcharge both, and to render

the furface completely dry, previous to any agricultural

operations.

This marfh is fituated in the pariffi of Ludgvan, about

a mile from Marazion, and contains about thirty-fix acres :

it expofes its fouth fide, of fix hundred and thirty yards,

towards the fea, from which it is feparated by a large body
of fand, of one hundred and Seventy-four yards, over which
the road leading to Penzance pailes, and which ferves as a

natural embankment againd the fea. On taking an accurate

furvey of the levels from the fea, at the point of half ebb, to

the furface of the ground in the marfh, being a didance of

one hundred and feventy-four yards, it was found that fix

feet of levels could be gained, after allowing two feet for the

run or flowing of the water.

As to the drainage, this was effected by means of a fquare

wooden pipe of nine ii ches diameter, introduced from the

point of half ebb through the fandy embankment, till it

arrived at the marfh. This arduous and difficult undertak-

ing was performed by throwing open the fand by a number
of workmen, nearly at the level of half ebb, fo as to give the

pipe a very gentle elevation, of about fifteen inches to every

hundred yards, as it approached the marfh. The two firft

pipes
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?e fecured by large rocks or (tones, to prevent them

rom fwimming, and the others were fucceffively joined, each

pipe meafuring about twelve fcet in length, and the w

an inch and a hah thick. The decpclt part of this fand was

about twenty-four feet above the pipes, fothat the difficulty

of getting t» a fufficicnt depth in this place became very

great, as the land war. apt to run on the workmen, and re-

quired thi on the furface to . feet. As the

niarlh was approached, the depth ot land became gradually

lets, Co that the pipe was introduced into a refervoir about

fix teet under the lurface of the land. The aperture of the

firft pipe in the lea had iron-bars placed before it, to pre-

'lie insinuation of lea-weeds c^c. and alfo a valve, made
of llroiiir wood, hung with leather, and loaded with a plate

of iron, to prevent it from fwimming at the approach ol the

tides, which ihuts it fo ually to exclude the

fea-water, which, at high fpring, is about nine or ten feet

above the pipe. There is alfo another valve in the lall pipe,

near the relervoir, to affilt the total exclufion of the fea, in

cafe of any accident happening to the other valve. The pipe

which projects a few feet into the refcrvoir, is considerably

larger than tne rclt ; and bars of oak of an inch fquare are

placed upright, to exclude any extraneous body from get-

into the drain : it was found necellary, too, to add a

fhort piece to the fea-pipe, about a foot and a half long, to

prevent the intrufion of pebbles between the valve and the

pipe, which might obltruct its clofely (hutting : fome little

difficulty iikewile arofe from the confined air in the pipe, at

the approach of the tide, but this was removed by intro-

ducing an ereft fmall pipe, of about an inch and a half dia-

meter, through the cover of the pipe neareft the refervoir, fo

as to carry away the air confined between the two valve?, at

the approach ot the fea, which prevented the difcharge of the

marlh water till the return of the tide, during which time

the water accumulates in the relervoir and trenches to the

height of three feet. Thefe pipes were fquare, and made
of balk an inch and half thick, and fecured together by
oak pins inllead of nails, which would foon decay in falt-

watcr ; but the writer would recommend circular pipes

of elm, which, from their lhape, are not fo liable to be in-

jured as the fquare ones.

In regard to the refervoir, it is eighteen feet fquare and

eight feet deep, from which, on each fide, a main drain or

trench is carried to the extremity of the marlh on its fouth

fide, whillt other trenches, running north the whole length

of the marlh, at the dillance .1 one hundred and twenty

yards, difeharpc their water into the main drain, fo as to di-

vide the whole into field', which are fubdivided into ridges

of nine feet wide, acrofs which, at the dillance of every

twenty-five yards, is a furrow, to collect and convey the fur-

face water into the lout; trenches, fo as to keep the v.

completely dry. The mam drains are from fix to four tret

deep, five feet wide at top, and two feet and a lialf at the

bottom. The Cubftance of this marfhy ground, to the .!

of fix feet, i^ of a peaty kind, mixed with a muddy fedi-

ment ; below this it a Itratum of fand about fiv ! .t deep,

which carries evident marks of it being the bed of the fea,

of a ient date, and which ha* been gradually ex-

y the accumulation of a muddy fediment, and the

dro e leaves of aquatic i ch united, it is

faid, f..rm pe ' And as foon as the drainage, in this

cafe, nbankment of turf or fod was
mad he marlh, fo as to prevent the rivet, forround-

ita two fides, from land, and through

which r.. er the fea flowed at fpring-tides. The danger
arifing fi proach of Co prevented by
a flood-gate, placed in a jf the river, v.

always (hut by the coming in of the tide, and opened again

on its return.

In further reclaiming the land, in this cafe, as foon as it

was completely drained, and became firm, it was, it is faid,

frequently ploughed, harrowed, and burned, fo as to pul-

verize it : large bodies of clay, fand, and manure, were
carted on the lame ; but the laltnefs of the foil, from its

being covered with the fea For ages', prevented any crops

from vegetating for the lirlt three years ; after «hich it was
repeatedly covered with frefh water, which fo ameliorated

the foil, by diffolving the faline particles, that crops grew
in great perfection on the fourth year. Thus much uletul

land was well drained, and brought into profitable culti-

vation from the (tatc of ablolute waltc, without any very

great expence in any way. There can be little doubt but
that this artificial plan of drainage might be had recourlc

to in many other fimilar lituations with equal fuccefs and im-

provement. And in different moory and marlhy tracts which
are not fo greatly overflowed by fea-water, fomething of
this plan might often be adopted and practiled with great

propriety and benefit, in removing the wetnels which is fo

injurious by ftagnating and relting in and upon them.

Drainage ofLand, where the Soils are wholly of a clayey Na-
ture, and much injured by furface Water, or IVetncfs The
drainage of clayey foils ot this nature is probably the :

difficult and troublefome of any in the whole practice of
furface-draining, as from the nature of their (lift component
materials, the wetnefa is drawn oft to only a very fmall ex-

tent, or diltance, from any drains that may be formed in Inch

lands, much cutting of the furface is, of courfe, unavoidably

necellary 1 r draining but fmall or trifling extents of ground.
Something may, however, be done, and fome advantages

gained, by giving the drains a fuitable form and dire&ion,

according to the different nature of the lituations of the

lands, and by running them fufliciently near to each other.

However, in tillage lands, more often depends, in thefe cafes,

as will be afterwards feen, upon a due form being given to

th ridges, and the furrows being made to act well as drain 5
,

than upon any number ot drains that maybe formed
in them, though attention (hould, in molt inltances, be paid

to both practices. It is found that, in very retentive foils

of this nature, where the drains in this fort of drainage are

carried in the fame direction as that of the declivities it

fields, or fomewhat Itraight up and down, then they will

draw the water or moilture laterally, in lome mcafure, to the

diltance ot about two yards from their different fides, and

confequently that they fhould be formed in a parallel man-
ner to eacli other at about every four yards dillance ; but

where the furface ridges a : properly prepared

at the lame time, they may have a fomewhat greater fpace

between them. They fhould declivity

given them than what is jult neceflary to caufe a very gentle-

run or pafiage to the water. In t ig of clay I

wet from rain or furface water, but in which the upper fur-

face part above the clay was from four to eight or

inches in depth, and of a good quality, only lying in a

mountainous part ot tiy, near to the fea, a"
deal of ram fell upon it, which alv .ipper fail

full of water, and pn very coarfe fort of grafs, not

worth more than three (hillings the acre, when the land was
in that tt.:tc, and in which tiie under Itratum of clay

of v depth ; lir Henry Fletcher had recourfe to

a hollow coupled ftone method, winch has been defcribed in

(peaking of lurface-drams with great fuccefa. lie, how-
ever, lirlt tried and purfued a mode which wad the common
one ot the country, but nnd too expend
the drains in it were madi- from twenty incb.ee to two

8 wide
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wide and deep, fquare, and filled up promifcuoufly with

quarried (tones to within nine inches of the furface. The
quantity of Hones required in this way was fo great, that

the quarrying and diltant cartage came abundantly too high ;

fo that the whole of the expence did not amount to lefs

than three-pence halfpenny or four-pence the yard, and by

the acre to ten pounds. In order to leflen fo heavy an ex-

pence, he changed the method to that which has been al-

luded to, which is found to be cheap and effectual.

Thefe, though not the exaCt forts of clayey foils which

are. comprehended under the above head, the mode of drain-

ing employed in them may, probably, be found to anfwer

well and cheaply, in many cafes, of all the kinds. Befides,

it is always a neat and iimple, as well as a convenient method,

in fome fituations, both in arable and grafs lands.

In draining the clofe, retentive, red, tough, clay foils in

different places in the county of Effex, it is found neceflary

that the furface hollow drains fhould be made within ten or

twelve feet of each other. They are commonly formed by
the plough and the fpade, as fhewn under the head furface-

drain, to the depth of twenty inches from the furface, and are

left one inch in width at the bottom, which part is in the

higher portion of it filled with itraw alone. Thofe leading to

the outfalls are ufually made about eight inches deeper than

the lateral ones, and have elm-wood ufed with the draw in

filling them. It is faid that the whole, upon a fair trial, has

been found to anfwer inimitably well.

The retentive compact clays lying upon a red rough clay,

or tile-earth, in other places, have, however, been furface

hollow-drained at a pole apart, at the expence of not lefs

than a guinea the acre, but without the effeCt in any way
encouraging fo important a practice. The means that are

at preient employed for relieving the land of its furface

water, are, it is faid, the ufe of the furface land-fall plough,

and water-furrowing ; but though thefe operations are per-

formed in the belt manner, the land is (till left faturated

with water, and is much later in the feed-time and harveft

than the neighbouring places. See Surface Land-Full
Plough.

In other cafes, upon chalky and wet rough clays, as well

as other forts, the practice of furface hollow-draining has

effected confiderable improvements in the lands of the fame
diltriCt.

In all foils of this clayey fort, when the lands are in the

tillage ftate, whenever it is convenient, every opportunity

fhould be taken of applying and incorporating different

fuitable earthy and other materials to and with them, in

order that they may, as foon as poilible, be in a proper
drainable condition.

Drainage of Land where the Soil is Jliff and retentive, by

means of open Cuts, and the proper Formation of Ridge and
Furrow.—It has already been hinted, that- on fome foils,

where the furface is very retentive, no number of covered

drains can operate effectually in drying the ground. It is

afferted, that in molt of the central counties of England,
and alfo in Flanders, the general mode of drying land is by
ploughing it up into high and broad ridges, from twenty to

thirty, and even forty feet wide, with the centre or crown
three or four feet higher than the furrows. The fuccefsful

practice of the Flemings fhews clearly, it is thought, how
effeftive this method is when well executed ; for by atten-

tively keeping the furrows perfectly free from water, the

land is kept in fo dry a ftate, that all forts of crops flourilh

remarkably well. But in England the fame obfervation

would not be jult, for want of the fame attention to this

mode of practice. In many inltances, furrows are not pro-

perly directed, nor properly deepened, and the ridges are

too flat ; by which the water Magnates in the hollow*,
and, of courfe, renders that part of the fic-ld worfe than
loft. Thu bad management, it is thought, has brought the
method itlelf into fuch difcredit, that in many places they
have been levelling their ridges at a confiderable expence, in

order to adopt fome other method of draining, an operation

which, on clayey foils, is certainly very imprudent ; for

when the ridges are well rounded, not too high, and the
furrows kept open, and perfectly free from retaining water,
it mult be efteemed, for land of a very retentive furface, an
excellent mode of draining, -or keeping it dry. Water-
furrowing is attended with very beneficial confequences, it is

faid, when performed in a proper manner, and at thofe fea-

foas when the land requires it. It is likewife very fimple in its

nature ; but the omifiion of it may be attended with thelofs

of a part of the crop, of whatever kind it may be ; and the

wetnefs in the land may often be removed by that means,
without the aid of drains.

Much, it is remarked, has been written again!! high
ridges, but not with due conlideration of their propriety on
fuch land ; they have been applied on dry loams moil ab-

furdly ; and from being perhaps a cultom in that part of the

country, no difcrimination has been made : but their being
improper in fome cafes, and ill-managed in others, certainly

affords no jult argument againit them, when well adapted to

the nature of the foil, and wetnefs of the climate.

The mode of ridging and crofs-throughing, or, as it is

ufually called, furrowing land, as praCtifed in the carfe of
Gowrie, in Perthfhire, is defcribed in the following manner
by George Paterfon, efq. of Caftle Huntly, in that county.

As clay is perfectly impervious to water, furface-draining is

the only means by which that fpecies or fort of improve-
ment can be accompliihed ; and all over the carfe of Gow-
rie this operation is faid to be extremely fimple. There are

certain large common drains, which pafs through the diftriCl

in different directions, fufficiently capacious to receive the

water drained from the fields by the ditches which furround

them, and of fuch a level as to carry it clear off, and to

empty their contents into the river Tay. There are alfo

ditches which furround every farm, or pafs through them, as

their fituation may require, but in fuch a manner as to com-
municate with every field upon the farm. Thefe ditches are

made from two to four feet wide at top, and from one and a

half to one foot at bottom, in a fhape which prevents their

fides from falling in ; but even then they mull be cleanfed,

and fcoured out every year at a confiderable expence. If the

fields be of an uniform level furface, the common furrows

between the ridges, provided they be fufficiently deepened at

their extremities, will ferve to lay the grounds dry ; but as it

feldom happens that any field is fo completely free of inequa-

lities, the lalt operation, after it is fown and harrowed in, is to

draw a furrow with the plough through every hollow in the
field, which may lie in fuch a direction, that it can be guided
through them, fo as to make a free communication with any
of the ditches which furround the farm, or with any of the

furrows between the ridges, which may ferve as a conductor

to carry the water off to the furrounding ditches. When
this track is once opened with the plough, it is widened,

cleared out, and fo fhaped with the fpade, that it may run
no rifle of filling up. Its width is from fix inches to a foot,

according to its depth, which mult depend upon the level of

the field ; but the breadth of a fpade at bottom is a good
general rule. It frequently happens that there are inequa-

lities in feveral parts of the fame field, which do not extend

acrofs it, or which do not pafs through it in any direction

that a plough can follow, but which may extend over two
ridges, or one ridge, or even a part of a ridge : fuch re»

quirp
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quire an open communication to be made with any furrow

which m;iv fcrve u a conductor to carry off the water,

which arc always made with the fpade. All thefe open

communications arc here called g us, and to keep them per-

fectly clear, is a very effential part of every carte-farmer's

attention.

It may be obferved, that on fume flicep-pattures, the car-

rying off furface water may be effected in the limple man-

ner of forming drains that has been already noticed in ipeak-

ing of SvntACto-Drmnt ; which fee.

It may be Rated, in conclufion, upon this very intcrefting

point of management, that even the ancient Romans were

fenfible that wet land was fit neither for being ploughed,

harrowed, nor planted, as Columella has obferved :
*• N •

lutofus ager tra&etur—nam ijux limofa vcrfantur arva toto

anno definunt poffe tradari, n«c hint habilia lementi, aut

oxationi aut ftationi." Col. lib. ii. cap. iv.

S\:nr.\cr.- Draining Level, that fort of implement of

this kind which is ufed in draining land. There are fe-

deral kinds of levels employed in this fort of work ; as

the common draining-level, the American draining-level,

and the fpirit draining-level : all of which may be found

ufeful, in different cafes, in both forts of draining. See

Level.
Suiiface-Draining Mill, that fort of mill which is con-

ilrufted wholly for the purpofe of raifing or lifting water,

fo as to draw and drain it off from the furface or other

parts of land. Where the quantity of water to be railed is

confiderable, aad the depth at which it lies is not more
than a few feet from the furface, as from five or fix to eight,

the common draining-mill of the marfh-land diftnCts may, it

is faid, be employed to force up the water into an open
drain or cut, which is funk to about half the depth for re-

ceiving it, with great convenience and utility. But in cafes

where the depth of the water is (till more confiderable, and

the covering materials of it of fo loofe and mouldering a na-

ture as not to admit of deep open cuts, and arched work
being of too great an expence, pumps going by wind or

water may antwer the intention more cheaply and effec-

tually.

Surface-draining mills of this kind are not unfrequently

ufeful and neceffary in level marfh and other trafts of land,

where the water can neither be removed by the ufe of the

deep-cut trenches nor the boring auger.

SttiFACE-Draining Plough, any fort of plough which is

contrived for the purpofe of cutting drains in land, in order

to carry off the water from the fuperficial parts of wet
foils. Various implements of this kind have been invented

at different times for performing the neeeffary operations of

draining ; but perhaps none have yet been found fufliciently

to anfwer the intention in all the varieties of foil on which

they may be required. A plough of this fort, which was
long fince invented by Mr. Cuthbert Clarke, of Belford, in

Northumberland, was found to anfwer exceedingly well in

meadow ground, but could not be drawn in a lliff clay with

the force or power of eight horfes. It has of courle long

ago been wholly laid afide, but it might probably be io

altered and improved, as to be made a good tool for the

purpofe in fome cafes. It may be obferved, that the mode
of operation in this draining- plough is nearly the lame as

that with the common plough. But it would feem, that as

the angle of the breall part is greater than that by which
the horfes draw upwards, it muft have too great a ten-

dency to get into the earth ; the confequence of which is

that when the foil is very lliff, it requires a great force

to draw it, and cannot be held down properly by the han-

dles. By the angle of the brcalt part being therefore
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lellened to about thirty-three degree?, it is not improbable

but that it would, in a great meafure, remove thi difficulty.

Iumarlhy, boggy, and moory foils, it is faid to anfwer the
intention extremely well, and to make ail , working
very well. [ I equiring very great (Irength of draught,
it cai employed in particular cafes with
conveniem

About twenty years ago, a bounty was alfo given by the
i Mr. Makins, of Suffolk) for having

invented a plough of this fort for cutting hollow drains.

But though i he toi I, and notion of conftrutting it, were not
without merit, the implement has long fince been laid alide,

both in the above county and in that of Eflex. Afterwards
another plough of this fort, for the fame purpofe, was in-

vented by Mr. Arbuthnot, of Mitcham, in Surrey, which
is defcribed and reprefented in Young's " Eallern Tour."
And more lately different trials, for forming drains of this

fort, have been made with varioufly contrived tools of the

mole-plough kind, which by forcing a pointed circular iron

part or mole through the earth or ground, at a given depth,
by means of a ftrong power of draught, a pipe-opening is

formed in it, which is not to be filled with any fort of mate-
rials but left open, fo that the water may flow freely

through the parts of the foil it has loofened, to a proper
depth below the roots of the grain or grafs crops, and find

it? way by filtration into the furrows, as has been proved to
be the cafe, it is faid, by experience. Different improved
implements of this fort have been contrived within thefe few
years, which are faid to anfwer the purpofe of taking off

the furface wetnefs of land in a very effectual manner. See
Surface Mole-Drain.

It is thought imprudent by the writer of the work on the

Principles and Practices of draining Land, where the wetnefs
is caufed by fprings, to too readily fuppofe a limit to hu-
man invention ; but it may be ftated, that the probability of
an rjfeflive or hollow draining-plough being invented, which will

work fo much cheaper than the fpade, as to become an ob-
jeft of economy, is by no means flattering : none which have
hitherto been tried feem, it is faid, to fully and completely

anfwer this intention ; but there can be no fort of difficulty

in making one to open and prepare the ground for the narrow
drain-fpade to make one fpit at the bottom. The repeated

ploughings or fhovellings which are neceffary with common
tools are expenfive, and might probably, it is fuppofed, be
executed in a cheaper and more expeditious manner by a

furface open-drain plough. How far that invented by Mr.
Knowles, and rewarded by the Society of Arts, would at

a fufficiently cheap rate anfwer this purpofe, has not yet been

fully and properly afcertained. But it is thought obvious,

that from the force and number of horfes or oxen which
are requifite to work them, ploughs calculated for this ufc

will never come into general employ.

The furface common draining-plough is likewife a plough
of this kind, which is employed, in fome of the midland
counties, tor the more general purpofes of furfacc-draining,

and which is a good and not very expenfive tool. There is

a draining plough of this fort, too; made ufe of in Leicef-

terfhire, with advantage in different cafes and forts of

land.

SuRVACB-Draining Furrow-Plough, a plough of thii

clafs, which may be employed for making large open fur-

rows, by which the water may be taken off from the furface

of the land. It will be frequently found a neceffary tool in

thrife clayey foils where water ftagnates on the furface of the

ground, and which cannot be removed by the more general

modes of furface or hollow-draining ; a plough of this kind,

employed for opening the furrow* on tillage-lands in fome

4 D diftricfy
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d:(lri£ts, is faid to be a very ufeful implement. It is con-

H rutted with two mould-boards, which can be regulated and

fet off to different diltances, fo as to make wider or narrower

water-furrows, as the nature and circumftanees of the lands

may be. It is alio contrived fo as to work to greater or

lefs depths, as may be neceffary. By thefe different means,

water-furrows of very different fizes are capable of being

formed by the fame plough, which is a matter of much uti-

lity and advantage in different cafes, and which faves a great

deal of expence in many inftances.

Surface- Draining Gutter-Plough, is a plough of the

draining kind, made ufe of for forming gutter-drains in

grafs-lands. A plough of this nature has been lately re-

commended by the duke of Bridgewater, and which is faid

to have been found ufeful in forming gutter-drains on grafs-

lands, where the foils are of a retentive nature. The power
of fix horfes is, however, required in drawing it in foils that

have not been drained before ; but in opening the old gut-

ters, four horfes are found fufficient for effecting the pur-

pofe. This great power of draught iu all ploughs of this

kind, forms a great objeftion againfl them, and greatly

prevents their utility in different inftances of this fort of

drainage.

Surface Land-Fall-Plough, a particular fort of plough
made ufe of in fome parts of Effex, it is faid, with ad-

vantage, where the nature of the under-ftrata, in a great

meafure, forbids a regular and even courfe of hollow or

furface-draining ; and which afts or operates in bringing the

land or field to a more uniform level, by filling up the fmall

hollows with the earth which is removed from the unequal or

higher parts of the grounds, by which means any open

drains that may be neceffary may be cut or formed upon a

more evenly inclined plain, and the furface water be carried

or taken away with a greater and more regular certainty :

the earth or land, however, in thefe cafes, it is fuggefted,

from the want of proper hollow furface-drains, is ftill liable

to retain a coniiderable quantity of water, which not unfre-

quently perifhes the feed which has been fown ; and by the

chill which it produces, even in the moft favourable feafons,

greatly retards and prevents the powers of vegetation. See
WATER-Furrowing.
The plough is eonltrutted in a fort of box-like form, open

in the front, but clofed on the fides, and made fo as to

(have off levels, and reduce the inequalities of the land of
the ridges, having handles behind for regulating it by, and
hooks with chains and fwingle-trees before for attaching the
team to. It takes a breadth of about four feet at a time.

A man, a horfe, and a boy, will, it is faid, in a dry time,

do fixty rods a day with it. A reprefentatien of it may be
feenin thefecond volume of the Effex Corretted Report on
Agriculture.

SvnFACE-Draining Mole-Plough, a fort of plough made
ufe of for the draining of grafs-land<, where it is a material
objett not to have the furface injured

;
yet to have the moif-

ture removed at particular wet feafons, as in parks and plea-
fure-grounds, &c. It is a fort of draining-plough that has
been faid to anfwer well with fix or eight horfes. The firft

plough of this kind was probably invented by Mr. Adam
Scott ; but a great variety of implements of this fort have
fince been contrived, though none probably that perfectly

anfwers the purpofe in every intention. They have, how-
ever, been fo far improved, as to be wrought with much

power or ftrength of team, and fometimes by means of
human labour, without the treading of teams at all. The
mole or brealt parts of them have been fo altered, as to Aide
through the foil with much greater facility than was the
rale at firft, as has been feen in fpeaking of the improved

l

SUR
tool of this fort under its proper head. See Mole-
Plough.

It is a plough too which has been ufed on the arable peaty
lands, in fome parts of Lancafhire, with great fuccefs.

§VRFACE-Draining Pump, that fort of pump of this kind
which is contrived for the purpofe of railing and difcharging
the water which ftagnates in large quantities on lands in fome
fituations, where there is none or very little drainage level.

Thefe pumps are moflly of a very fimple nature, and con-
trived fo as to lift the water over the banks by which it may
be furrounded. The writer of the late work on " Landed
Property" is of opinion, that by means of powerful pumps
of this fort, many of the cold flat lands which lie at the feet

of hills, in almoft every vale diftritt of the kingdom, might
be drained and confiderably improved in different ways. See
SuRTACE-Drain and SuRFACE-Drtiining.

SURFEIT, an indifpoiition caufed by excefs in eating or
drinking, that is, by over-charging the ftomach ; and
ufually attended with eruptions, and fometimes with a
fever.

Surfeit, among Animals, a particular fort of complaint
which is incident to horfes and other cattle belonging to
farms, and which arifes from various caufes ; but is com-
monly the effect of fome affettion not attended to, or ill

cured, and frequently from the want of food and manage-
ment. It alfo proceeds from exceffive and immoderate
feeding, but efpecially upon unwholefome food ; from cold

and hard riding, &c. whereby the animals forfake their

meat, and are infefted with hard fuellings, which, if they
happen to fall upon the joints, will, in procefs of time, oc-

caiion lamenefs, and many other diforders. Animals are faid

to be furfeited, when their coats ftare, and look rully and
dirty, though proper means have not been wanting to keep
them clean. The fkin is full of fcales and lumps, that lie

thick and mealy among the hair, and are conftantly fupplied

with a frefh fucceffion of the fame, for want of due tran-

fpiration. Some have hurdles of various fizes, like peas or
tares ; others have dry fixed fcabs all over their limbs and
bodies ; ftill others a moifture attended with heat and inflam-

mation ; the humours being fo fharp, and violently itching,

that the animals rub fo inceflantly, as to make themfelves

raw. Some have no eruption at all, but an unwholefome
look, and are dull, fluggifh, and lazy. Some appear only

lean and hide-bound, others have flying pains and lamenefs,

refembling a rheumatifm ; fo that, in thefurfeits of animals,

we have almoft all the different appearances of fcurvy and
other chronical diftempers.

In all furfeits of animals, carefhould be taken to have them
well managed, both with refpeft to their food and other

matters, frequent changes being highly neceffary and ufeful.

SuRFEiT-Water, is a water dillilled from poppies, and

other herbs, proper to cure indigeftions.

SURFUNDKAR, in Geegraphy, a town of Afiatic

Turkey, in Aladulia ; 25 miles S. or Maraich.

SURGAB, a town of Candahar, on the Kameh ; 43
miles S.E. of Cabul.

SURGE'RES, a town of France, in the department of

the Lower Charente, and principal place of a cantor, in the

diftritt of Rochefort ; 12 miles N.E. of Rochefort. The
place contains 1477, and the canton 11,293 inhabitants, on

a territory of 261^ kiliometres, in 18 communes.

SURGE. The failors call a wave, or billow of the fea,

a furge.

Alfo, when they are heaving at the capflan, if the cable

happen to flip back a little, they fay, the cable /urges.

Surge, in Ship-Building, the tapered part in front of

the whelps, between the chocks of a capitan, upon which,

when



S U R S U R

when jujicioufiy hollowed, the meflenger, &c. may furge

itfelf without any other incumbrance.

To Surgt, is to let a cable, or rope, round a capftan Aide

up it, b\ eking the part held on.

SURGEON y of. See Company. See alfo

Physicians.
SURGERY, sr ClHRURGERY, (derived from chirur-

geon, from \i\-;, tht hand, and ifyot, laorl,) has been gene-

rally underlt >od to be that branch of medicine which prin-

cipally effects the cure of difeafea by the application of the

hand alone, the employment of inltruments, or the nfe of

topical remedies. (Encyclopedic Methodique, PartieChir.

torn. i. art. Chirurgie.) But although this definition cer-

tainly conveys to us fome idea of the nature of this molt

ufeful profeflion, it is not entirely accurate an applied to the

prefent Hate of practice. In ancient days, the furgeon was
a mere afliftant to the phyfieian ; the latter alone not only

having the fole privilege of prescribing internal medicines,

but even that of juJging and directing when furgical opera-

tions fhould be performed. The fubordinate furgeon was
only called in to execute with his knife, or his hand, duties

which the more exalted phyfieian did not choofe to under-

take ; and, in fact, he vilited the patient, did what was re-

quired to be done, and then took leave of the cafe altogether

under the orders of his mailer. In modern times, however,

the good fenfe of mankind has difcovered, that furgery is

deferving of an eminent rank among fuch arts as ought to

be cultivated for the general benefit of fociety ; that the

man who is not himfelf accuftomed to the performance of
operations, cannot be the belt judge of their fafety and ne-

ceflity ; and that, in every point of view, the furgical prac-

titioner merits as much favour and independence in the exer-

cife of his profeflion, as he whofe avocation is confined to

phyfic. Hence the furgeon is now exclufively confulted

about many of the molt important difeafes to which the

human body is liable. Being no longer under the yoke of

the phyfieian, he follows the dictates of his own judgment
and knowledge ; he prefcribes whatever medicines the cafe

may demand, internal as well as external ; and under the en-

couragement of an enlightened age, he fees his profeflion

daily becoming more fcientific, more refpedted, and more
extenfively ufeful.

It is an obfervation made by the celebrated Bichat, that

two things are effentially necefl'ary to form a great furgeon,

viz. genius and experience. One traces for him the way,
the other rectifies it ; both reciprocally aflift in forming him.
Without experience, genius would be unprofitably fertile

;

without genius, experience would only be a barren advantage
to him. (GEuvres Chir. de Default, par Bichat, torn. i. Dif-
cours Prelim. ) Out of the large number of hofpital furgeons
who are to be met with in every country of Europe, and
who enjoy ample opportunities of profiting by the lefTons of
experience, how few diftinguifh themfelves, or even contribute
a mite to the improvement of their profeflion. Opportunity,
without talents and an aptnefs to take advantage of it, is

not of more ufe than light to a blind man. On the other
hand, fplendid abilities without experience, can never be
enough to make a confummate furgeon, any more than a
man with the greatelt genius for painting can excel in his

particular art, without having examined and fludied the real

objedts which he wifhes to delineate. In fhort, as a fenfible

writer ha6 remarked, " les grands chirurgiens font auffi rare;,

que le genie, le favoir, et les talens." Mem. de l'Acad. de
Chir. torn. i. pref. p. 41. edit. i:rao.

The defcription of the qualities which a furgeon ought
to poflefs, as given by Celfus, is excellent as far as it goes.
A furgeon (fays lie) fhould be young, or, at any rate, not

very old ; his hand fhould be firm and Heady, and never
fhake ; he fhould be able to life his left hand with as much
dexterity as his right ; his fight fhould be acute and clear j
his mind intrepid and pitilefs, fo that when he is engaged in

doing any thing to a patient, he may not hurry nor cut lefs

than he ought, but finilh the operation jult as if the cries of
the- patient made no imprcflion upon him. A. C. Celfi

Med. Prxf. ad lib. vii.

By the word " immifericors," as Richerand has obferved,
(Nofogr. Chir. torn. i. p. 42, edit. 2.) Celfijs did not mean
that a furgeon ought to be quite infenfible to pity ; but
that during the performance of an operation, this paffion

fhould not influence him, as all emotion would then be mere
we.iknefs. This undiiturbed coolnefs, which is (till more
rare than fkill, is the moft valuable quality in the practice

oi forgery. Dexterity may be acquired by exercife ; but
firmneiB of mind is a gift of nature. Haller, to whom na-
ture was fo bountiful in other refpedts, was denied this qua-
lity, as he candidly confefles. " Although (fays he) I have
taught furgery feventeen years, and exhibited the moft dif-

ficult operations upon the dead body, I have never ventured
to apply a cutting inllrument to a living fubjedt, through a
fear of giving too much pain." Bibl. Chir. 1775, torn. ii.

Surgery may boafl of having an origin that well defervet

to be called noble ; for the earlieft practice of it arofe from
the moft generous fentiment which nature has implanted in

the heart of man, -viz. from that fympathetic benevolence
which leads us to pity the misfortunes which we behold, and
infpires us with an anxious defire to alleviate them. He
who firft faw his fellow-creature f'ufFer, could not fail to par-
ticipate in the pain, and endeavour to find out the means of
affording relief. Opportunities of cxercifing this ufeful in-

clination were never wanting. In the firft ages of the world,
man in his deftitute Itate was under the neceflity of earning,
by force or ftratagem, a fubfillence which was always un-
certain, and in the combats which this fort of life drew him
into, he frequently met with wounds and other injuries. The
confequence was, that he began at a very early period to pay
attention to the mode of curing fuch accidental hurts. Wars,
by multiplying wounds, at the fame time increafed the ne-
ceflity for affiftancc, and enhanced its value. Kings them-
felves then did not difdain to drefs wounds, and feveral of
the warriors fung by Homer, derived not lefs renown from
their fkill in furgery, than from their valour in war. Such
were Chiron, Machaon, and Podalirius. It is in the im-
mortal poems of the Iliad and Odyflcy, that we find the
only certain traditions refpecting the ftate of the art before

the eftablifhment of the republics of Greece, and even until

the epoch of the Peloponnefian war. There it appears, that

furgery was almoft' entirely confined to the treatment of
wounds, and that the imaginary power of enchantment was
joined with the ufe of topical applications.

In the cures recorded in the facred writings of the Chrif-

tian religion, the intervention of a fupernatura! power is al-

combined with what is within the fcope of human pof-

fibility. The fame character evinces itfelf in the infancy of
the art in every nation. The priells of India, the phyficians

of China and Japan, and the jugglers of the favagc or half

civilized tribes of the old and new continents, conltantly af-

fociatc with drugs and manual operations certain myfteriout

practices, upon which they efpecially rely for the cure of
their patients. Such was alfo, no doubt, the character of
the medicine of the Egyptians in the remote times, previoufly

to the invention of the alphabet, and upon which fo very

little light is now thrown.

We next come to the epoch when, by the union and ar-

rangement of fcattered facts, the fcience truly arofe. Hip-

4 D 2 pocrates.
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pocrates, born in the ifland of Cos, four hundred and fixty

years before the common era, collected the obfervations of

his predeceflors, added the refults of his own experience,

and compofed his firlt treatiles. In the hands of thi3 great

genius, medicine and forgery did not make equal progrefs.

The former reached the highett degree of glory. Hippo-

crates drew up the hiltory of acute difeafes jn fo maiterly a

ftyle, that twenty pad centuries have hardly found occafion

to add any thing to the performance. But furgery was far

from attaining the fame degree of perfection. The religious

veneration for the afylums of the dead, and the impofiibility

of defecting the human body, formed an infurmountable

obftacle to the ftudy of anatomy. An impcrfedt acquaint-

ance with the tlruiture of animals, reputed to bear the

greatelt refemblance to man, could only furnifh venturefome

conje&urcs, or falfe inferences. Thefe circumfcribed no-

tions fufficed for the lludy of acute difeafes. In thefe cafes,

the attentive obfervation of ftrongly marked fymptoms, and

the idea of the operation of a Talutary principle, derived

from remarking the regular fucceffion of fuch fymptoms,

and their frequently beneficial termination, enlightened the

phyfician in the employment of curative means ; while fur-

gery, deprived of the afiillance of anatomy, was too long

kept back in an infant llate. Whatever praifes may have

been beltowed on thofe parts of the works of Hippocrates

particularly relating to furgery, and which amount to fix in

number (de offieina medici, de fradturis, de capitis vulneri-

bus, de articulis vel luxatis, de ulceribus, de fiilulis,) when
compared with his other acknowledged legitimate writings,

they appear only as the rough Sketches of a picture by a

great matter.

Excepting the fragments collected or cited by Galen, we
poflefs no work written by any of the fuccellors of Hippo-
crates until the period of Celfus, which leaves a barren in-

terval of almoft four centuries. In this fpace lived Eralif-

tratus, as well as Herophilus, celebrated for the fe£ts which

they eftabliihed, and particularly for having been the firit

who ftudied anatomy upon the human body.

Celfus lived at Rome in the reigns of Auguttus, Tiberius,

and Caligula. He appears never to have praftifed the heal-

ing art, on which however he has written with much pre-

cifion, elegance, and perfpicuity. His work is the more
precious, inafmuch as it is the only one which gives us in-

formation with regard to the progrefs of furgery in the long

interval between Hippocrates and himfelf. The four latt

books, and efpecially the feventh and eighth, are exclufively

allotted to furgical matter. The ftyle of Celfus is fo ele-

gant, that he has generally been regarded quite as the Cicero

of medical writers, and long enjoyed high reputation in the

fchools. His furgery was entirely that of the Greeks, not-

withftanding he wrote at Rome ; for, in this capital of the

world, phyfic was then profetl'ed only by perfons who had
either come from Greece, or had received inttrudtion in the

celebrated fchools of this native foil of all the arts and
fciences.

Let us pafs over the interval which feparatei Celfus and
Galen. This latter was born at Pergamus, in Ada Minor,
and came to Rome in the reign of the emperor Marcus Au-
relius. He praftifed furgery and phyfic there about the

year 165 of the Chriltian era. (Galeni Opera Omnia, 1 521,
edit. Aldi, 5 vols, in fol.) Thefe two fciences were at

that time ftill united ; and though fome writers of much
earlier date fpeak of the divifion of phyfic into dietetical,

chirurgical, and pharmaceutical, no fuch diftinftion was fol-

lowed in pradtice. As Galen had been a furgeon at Per-
gamus, he continued the fame profeffian at Rome ; but
being foon attracted by the predominating tatte of the age

in which he lived, for a fcience which more eafily yields t<*

the fyftems and dazzling fpeculations of philolophical fe&s,
he afterwards neglected furgery, which Itrictly rejects them.
His writings prove, however, that he did not abandon it en-
tirely. His commentaries on the treatife of Hippocrates,
" De Offieina Medici," and his ellay on bandages, and the
manner of applying them, (hew that he war, well verfed even in.

the minor details of the art. Befides, it is known that he
paid great attention to pharmacy ; and in his work upon
antidotes, chapter 13, he tells us himfelf, that he had a drug
(hop in the Via Sacra, that fell a faenfice to the flames,

which deltroycd in the reign ot Commodus the temple of
Peace and feveral other edifices.

After Galen come the compiler Oribafius, JEtiua of
Amida, a phyfician who lived towards the clofe ot the fifth

century, Alexander of Tralles, and Paulus ^Egineta, fo>

called from the place of his birth. This latt collected into

one work, ttill jultly elteemed, all the improvements which,

had been made in furgery up to his own time. Paulus con-

cludes the teries of Greek and Roman phyficians, and he
may be looked upon as the latt of the ancients, unlefs it be
wifhed to let the Arabians have a (hare in the honours of
antiquity. Paulus praftited at Rome snd Alexandria. Af-
terwards the ruin of furgery followed that of all the fciences,

and from the capture of Alexandria by the Saracens under
Amrou, v-ceroy of Egypt, in 641, until the end of the
tenth century, nothing prevailed but the dark clouds of
ignorance and barbarifm.

Matters of a great part of the Roman empire, the Ara-
bians dug up the Greek manufcripts, which were buried

under the ruins of the libraries, tranflated them, appropriated

to themfelves the do&rines which they contained, made them,

poorer with additions, and tranfmitted to pofterity only

enormous compilations. In a word, fuch are the treatifes

of Rhazes, Hali-Abbas, Avicenna, Averrhbes, and Albu-
cafis, the moil celebrated of the Arabian authors. In-
ventors of a prodigious number of inttruments and ma-
chines, they appear to have calculated the efficacy of fur-

gery by the richnefs of its arfenals, and to have been more
anxious to infpire terror than confidence. As an inltance

of the cruelty of their methods, we (hall merely notice, that

in order to itop the bleeding after amputation of a limb,

they were in the habit of plunging the end of the (lump into

boiling pitch.

The fate of medicine was not more fortunate. In vaiii

the fchool of Salernum, founded about the middle of the

feventh century, made fome attempts to revive its fplen-

dour. Medical fcience being feated on the fame benches,

where the doctrine of Ariftotle, accommodated to religions

opinions, was the fubje£t of endlefs controverfies, the im-

bibed, as it were by contagion, the argumentative and fo-

philtical mania, and became enveloped in the dark hypothefes

of fcholaltic abfurdity. Richerand, Nofographie Chirurgi-

cale, torn. i.

The univerfal ignorance (continues this author); the
horror of blood ; the dogma of a religion, which (tied it in

torrents for ufelefs quarrels ; an exclulive relitli for the fub-

tleties of the fchool, and fpeculative theories ; are circum-

ftances which further explain the profound darknefs which,

followed fuch empty labours. About the middle of the

twelfth century (1163), the council of Tours prohibited

the ecclefiaftics, who then (liared with the Jews the practice

of medicine in Chnilian Europe, undertaking any bloody
operation. It is to this epoch that the true feparation of
medicine from furgery mult be referred. The latter was
abandoned to the laity, who in thofe ages of barbarifm were

alraoit all entirely unlettered and dettitute of education.

The
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The prietts, however, Hill retained that portion of the art

which ab!laitied from the effufion of blood. Roger, Ro-

landus, Bruno, Guliclmus do Salicetus, Lanfranc, Gordon,

and Guy do Chauliac, confined themfclves to commentaries

on the Arabian'., and mutilated furgery, by reducing it al-

molt entirely to the ufe of ointments and plafters. Guy de

Chauliac, however, the lall 'it the Arabian?, mult be ex-

cepted from this cenfure. His work, written at Avignon,

in 1363, in the pontificate of Urban V., whofe phylician

lie was, continued to be for a long while the only claflical

book in our fchools. It may be oblerved, that as he imi-

tated in every refpeft the other Arabian phyficians, and like

them thought that it did not become an ecclefialtic to de-

viate from the aullerity of his profeflion, he has palled over

in filence the diieafes of women.
Antonius Benivenius, a phyfician of Florence, was the

firft who perceived that the compilations of die ancients and

Arabians ought to be relinquilhcd for the obfervation of

nature. (De Abditis Rcrum Caulis, Florent. 1507,410.)
A new era now began. The moderns faw, that, by tread-

ing fervilely in the foot Heps of their predeceflors, they

fhould never fucceed in equalling them. The labours of

Vefalius gave birth to anatomy. Illuminated by this

fcience, furgery, the reftoration of which had been already

prepared by the works of fome Italian phyficians, put on a

different appearance in the hand* of Ambroife Pare, the firlt

and moll eminent of the French furgeons.

Obeying the dictates of his genius, Pare made authority

yield to obfervation, or fought to reconcile them, when
envy, bnfily intent on perfecuting him, reprefented hii dif-

coveries as a crime. Although he was the reftorer, if not

the inventor, of the art of tying the blood -vcflels, he was
compelled to make imperfect extracts from Galen, and alter

the text, in order to rob himlelf, in favour of the ancients,

of the glory which this diftinguifhed improvement deferved.

Surgeon of king Henry II., Francis II., Charles IX.,
and Henry III., of France, he pra&ifed his profeflion in

various places, followed the French armies into Italy, and

acquired fuch elteem, that his mere prefence in a befieged

town, was enough to reanimate thofe employed for its de-

fence. In the execrable night of St. Bartholomew, his re-

putation faved his life. As he was of the reformed religion,

lie would not have efcaped the madacre, had not Charles IX.
himfelf undertaken to protect him. The hiitorians of thole

days (Mem. de Sully) have preferved the remembrance of

this exception, fo honourable to him who was the objeft of

it ; but which flieuld not diminifh thejuft horror which the

memory of the moll weak and cruel tyrant mult ever inlpire.

u II n'en voulut jamais fauver aucun (fays Brantomc) finon

mailtre Ambroife Pare, fon premier chirurgien, et le premier

de la chretiemete ; et l'envoya querir ct venir le foir dans fa

chambre et gardcrobe, lui commandant de n'en bouger ; et

difatt qu'il n'ctait raifonnable qu'mi qui pouvait fcrvir a tout

un petit monde ; feult ainli maflacrc."

Ambroife Pare was not content, like his predeceflors, with
exercifing his art with reputation ; he did not follow the

example of the Quatre-maitres ; of Pitard, to juftly cele-

brated for having compofed the firlt Itatutes of the College

of Surgeons at Paris, in the reign of St. L wis, whom he

had attended in his excursions to the Holy Land ; and of

feveral other furgeons, the fruits of whofe experience were
lolt to their fucceffors. Pare tratif'iitied the r. (ult of his

own experience in. a work that will remain immortal. See
CEuv.-s d'Ambroife Pa e, Conl. iller et premie' Chirurgien
du Roi, divifces in 28 livres, in folio, edit. 4. Paris 1585.

His writings, fo remarkable for the and nrr.ber

of fads in them, axe emineutly diftinguifhed from all thofe

of his time, inafmuch as the ancients are not looked up to

in them with fupcrllitious blindnefs. Freed from the yoke
of authority, he fubmittcd every thing to the ted of ob-

fervation, and acknowledged experience alone as his guide.

The French writers are with realon proud of their country-

man Pare to this day : they allege, that he mult ever hold

amonglt furgeons the fame place that Hippocrates occupies

amonglt phyficians. Nay, they add, that perhaps there

are none, cither of the ancients or moderns, who are worthy
of being compared with him. Richerand Nofographie Chi-

rurg. torn. i.

After the death of this great man, furgery, which owed
its advancement to him, continued ltationary, and even took

a retrograde courfe. This circumltance is altogether

afcribable to the contemptible Hate into which thofe who
profefled the art fell, after being united to the barbers by
a molt difgraceful affociation.

Pigrai, the fucceilor of Ambroife Pare, was far from

being an adequate fubltitute for him. A fpiritlcfs copier

of his matter, he abridged his Surgery in a Latin work
;

where the unaffected graces of the original, the lincerity,

and the ineffable charm, infeparable from all productions of

genius, entirely difappeared. He received, however, equal

praife from his contemporaries ; doubtlefs, becaufe he filled

a high fituation. But, as Richerand remarks, his name,

which is to-day almoft forgotten, proves fufficiently that

dignities do not conftitute glory.

RoufTet and Guillemeau diftinguifhed themfelves in the

art of midwifery ; while Covillard, Cabrol, and Habicot,

enriched furgery with a great number of curious oblerva-

tions. See Obf. Chir. pleines de Rcmarques curieufes,

Lyon, 1639, 8vo. ; Alphabet Anatomique, Geneve, 1602,

4to. ; and Semaine Anatomique Queftion Chir. fur la

Bronchotomie, Paris, 1620, 8vo.

In the next or 17th century, the fame impulfe produced

additional improvements. Then appeared in Italy Ca:far

Magatus, who Amplified the treatment of wounds, (De
Rara Vulnerum Medicatione, lib. ii. Venet. 1616, fol.);

Fabricius ab Aquapendcnte, even lefs praifeworthy as a

furgeon than as a phyfiologift (Opera Chir. Paris, 1613,
fol.

) ; and Marcus Aurelius Severinu6, that reftorer of

active furgery (De Efficaci Medicina, lib. iii. Francfort,

1615, folio ; De Recondita AbfceHuum Natura, lib. vii.

Neapoli, 1632, 4to. ; and Trimembris Chirtirgia, &c.

Francfort, 1653, 4to.) Amonglt the Englifh furgeons

flourifhed Wifeman, who was the Pare of England (fee

Several Chirurgical Treatifes, London, 1676, fol.) ; and

William Harvey, whofe difcovery of the circulation of the

b 1 iiad luch an influence over the advancement of fur-

gery, that he muft be clafled among the principal improvers

of this fcience. (See Exercitatio Anatomica de Mjtu
Cordis et .Sanguinis in Animalibus, Francofurti, 1653,
4to.) In Germany, Fabricius Hildanus (Obf. et Cura-
tionum Centuria; 6, 2 vols. 4to. 1641.) This Fabricius

was far fuperior to the other. Scultetus, fo well known
for his work, entitled, " Armamentarium Chirurgicum,

Ulmae, 1653, fol." Purmann and Solingen, who had the

fault of being too partial to the ule cf numerous compli-

cated inltruroents. See Curia: Obf. Chir. Lipfi:e, 1710,
4to. Manuale Obf. der Chirurgie, Amlterdam, 1684,

410.

H illand, r. ftored to liberty by the generous exertions

of its inhabitants, did not remain a Itranger to the improv-

rm nt of furgtr) . This nation, fo lingular in many relpects,

prefents us witn one particularity, which claims the notice

of a medical hiftorian. Ruyfch, who was an eminent ana-

tomilt, and mcnt6 equal celebrity for his Obf. Anatomico-

8 Chirurgi=



SURGERY.
Chirurgicarum Centuriae, Amfterdam, 1691, in 4to. car-

ried with him to the grave the fecret of his admirable injec-

tions. (Sec alfo his Thefaur. Anat. X. 4to. Adverlan-

orum Anatomicorum Medico-Chirurgicorum, Decad. 3.

4te. Amfterdam.) Roonhuyfen alfo made a fecret of his

lever, which, before the invention of the forceps, was the

only refource in difficult labours. Raw, who fuccefsfully

cut 1500 patients for the ftone, took fuch pains to conceal

his manner of operating, that Heiiter and Albinus, his two

moft diltinguithcd pupils, have each given a different ex-

planation of it. Such a difpofition, which was extremely

hurtful to the advancement of furgical knowledge, would

materially have retarded the progrefs of furgery in Holland,

had not Camper in the following century effaced this im-

putation by the great number of his difcoveries, and his

zealous defire to make them public.

In the midft of thefe improvements, of which Ambroife

Pare may be confidered as the promoter, furgery in France

languifhed in a molt humiliated ltate. The accoucheur

Mauriceau (Traite des Maladies des Femmes Groffes,

Paris, 1668, 4to. ), Dionis (Cours d'Operations de Chi-

rurgie, Paris, 1707, 8vo. ), Saviard (Nouveau Recueil

d'Obf. Chir. Paris, 1702, i2mo.), and Bellofte (Chirur-

gien d'Hopital, Paris, 1669, 8vo.), were the only French

furgeons of note, who could be contrafted with fo many
diftinguifhed men of other nations. Richerand obferves,

that the fplendid days of Lewis XIV. were an iron age for

difcouraged furgery. This monarch did, indeed, elcape

from falling a vi&im to a furgical difeafe, a fiftula in ano
;

but he was not cured till after a great number of blunder-

ing operations and ufelefs experiments.

According to Richerand, the reign of Lewis XIV. pre-

ients us with much pomp and oftentation, the common at-

tributes of the early ltate of focietiee. Poetry, eloquence,

painting, and all the arts of pleafure and imagination, then

fhone with the moft vivid light. On the contrary, the

1 8th century exhibits the character of maturity; calcula-

tors, naturalifts, and philofophers, have taken the place of

orators and poets ; the ufeful arts and fciences have tri-

umphed over the objefts of pleafure ; the, empire of reafon

has fucceeded that of imagination ; and far more has been

done, if not for the glory, at leaft for the happinef:;, of the

human race. Let us hope, fays Richerand,- that the com-
mencing century may not lead us back to infancy, through

decrepitude. A fatal return to abfurd prejudices, exploded
opinions, and practice, condemned by experience, would be

too certain a proof of it.

Chronology teaches only the hiltory of dates. In the

ftudy of the fciences, the only method of impreffing the

memory with fadts, confifts in connecting the epochs of

them with the learned men who have illultrated them.
But the greateft furgeons of the 18th century have not
altered the face of their profeffion, although they have

powerfully contributed to its advancement. In furgery, as

3n author has remarked, fome feeble rays always precede
brilliant lights, and it approaches perfection in a very gra-

dual way. In the laft century, however, amongft the dif-

tinguifhed furgeons of France, there are two of extraor-

dinary genius, round whom, as it were, all the others might
be grouped and arranged, and whofe names deferve to be
affixed to the two moft fplendid epochs of French furgery.

Thefe are, firft, L. Petit, whofe glory has been lhared by
the Academy of Surgery : and, fecondly, the celebrated

Default.

It is not with furgery, as with phytic, ftriftly fo called
;

the epochs of the latter are diftinguifhed by hypothefes

;

while thofe of furgery are marked by difcoveries. The

eminent men in thi6 laft branch of the profeffion have not,
like the moll renowned phyficiani, created fe£ts, built fyf-

terns, deftroyed thofe of their predeceffors, and conftru&ed
a new edifice, which in its turn has been demolifhed by
other hands. All of them have been fatisfied with com-
bating ancient errors, difcovering new fafts, and continuing
their art, the fphere of which they enlarged by their dif-

coveries, without making it bend under the yoke of fyftems,

which it would have ill fupported. To this fteady and uni-

form courfe, fays Richerand, which is a ftriking proof of

the fuperiority of furgery, and of the certainty and inva-

riablenefs of its principles, fhall we oppofe the numerous
revolutions of phyfic ? The Chriftian religion, which
abounds in feels, has not more than phyfic. " Naturiftes,

folidiltes, humoriftes, vitaliltes, animittes, femi-animiites,

mecaniciens, chimiftes ; le plus grand nombre des medecins
honore Hippocrate d'un culte prefque fuperftitieux ; ceux-
ci marcherit fous les bannieres de Staahl ; ceux-la s'appuient

du grand nom de Boerhaave ; tels autres invoquent, Syden-
ham, Hoffmann, Stoll, abfolument comme les theologiens

combattent pour Luther, Zuingle, Calvin, ou Janfen."
Nofogr. Chir. torn. i.

The elegy on J. L. Petit, delivered in the midft of the

Royal Academy of Surgery, of which he was one cf the
firft and moft diftinguifhed members, reprefents him as

blending the ftudy of anatomy with his amufements when a

boy ; and ardently feeking every opportunity to increafe

his knowledge by obfervation. He had had experience
enough to publifh, at an early period of his life, his " Traite
fur les Maladies des Os," Paris, 1705, 12 mo. ; a work,
v.'hich for a century was efteemed the belt upon the fubjeft.

It may be noticed, that his fuccefs was moft virulently op-
pofed by the envious critics. It was not till after more than

thirty years of academical labours and extenfive practice,

that he was unanimoufly elefted as the chief of his affociates.

This acknowledged fuperiority was the more flattering, as

J. L. Petit obtained it at a period when furgery was in a
flourifhing ftate in France, and where he held no place from
which he could derive an influence foreign to his perfonal

merit. While Marefchal, La Peyronie, and La Martiniere,

afiured him of the royal favour, Quefnay, Morand, and
Louis, who corrected his writings, made him fpeak a lan-

guage that does honour to the famous collection to which
he contributed his obfervations (fee Memoires et Prix de
l'Acadcmie Royale de Chirurgie, 10 vols. 4to.); and in

which, if we except fome theoretical explanations, nothing

has loft its value by age. In fliort, it will ever be con-

fidered as one of the moft valuable collections of furgical

knowledge.

J. L. Petit was alfo the author of a " Traite des Mala-
dies Chirurgicales, et des Operations qui leur convienr.ent

:

Ouvrage polthume ;" a produftion that will always ftand

high in the eftimation of the judicious furgeon.

The hiftory of this epoch, fo glorious for the profeffion

of furgery, is completely detailed in the " Memoirs and

Prix of the Royal Academy of Surgery," a work which

is abfolutely indifpenfable, and the various parts of which
cannot be too often confidered. In it are preferved the

labours of Le Dran, Garengeot, De la Faye, Louis, Ver-
dier, Foubert, Hevin, Pibrac, Fabre, Le Cat, Bordenave,

Sabatier, Puzos, Levret, and feveral other pra&itioners,

who, though lei's famous, have contributed by their exer-

tions and knowledge to form this ufeful body of furgical

fafts. The preceding furgeons alfo diftinguifhed themfelves

by other produ&ions. Le Dran publifhed
.

1. Parallele des differentes Manieres de tirer la Pierre

hori de la Veffie, 1 vol. 1 2mo.
2. Operations
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2. Operations de Chirur.ie, 2 vols, izmo.

3. Obfervations de Chirurgie, 2 volt. izmo.

4. Traitl desiPlaiea d'Armi I vol. i2mo.

5. Confutations de Chirurgie, 1 vol. nrao.

Garentreot wrote

:

. 1. Traite d..; Inltrumens de Chirurgie, 2 vols. i2mo.

.-. Traite des Operations de Chirurgie, 3 vols. i2mo.

Fabre was the author of

Recherches fur I'Art de Guerir, 1 vol. 8vo.

Le Cat wrote :

Recueil des Pieces fur l'Opcration dc la Taille.

Sabatier publilhed the

Medecine Opi.ratoire, 3 vols. Svo.

Puzob compofed
Traite des Accouchemens, Paris, 1 759, 4*0.

Levret wrote

1. Obfervations fur les Accouchemens laborieux, Paris,

'747-
, _ . .

2. Art des Accouchemens, demontre par les Principes

de Phyfique, Paris, 1761, 8

3. Eflai fur l'Abus des Regies generates, &c. Paris,

1766, Svo.

4. Obfervations fur la Cure radicale des Polypes, Paris,

1749- _ , .

To the foregoing lift of eminent French furgeons, mult

be added the names of La Motte, Maitre-.Iean, Gou-
lard, Daviel, Ravaton, Mejean, Pouteau, David, and

Fr-re Cofme.

La Motte publifhed

:

1. Traite complet des Accouchemens naturel?, nen-

naturels, ct contre Nature.

2. Traite complet de Chirurgie.

Maitre-Jcan was the author of

Traite des Maladies de l'Oeil, 1 vol. 4to.

Goulard wrote :

CEuvres de Chirurgie, Liege, 1763, 2 vols. T2mo.

Ravaton compofed :

Le Chirurgien d'Armce.
Pouteau :

j. Melanges de Chirurgie, I vol. 8vo.

2. OZuvres polthumes, 3 vols. Svo.

David :

Obfervations fur la Nccrofe, Paris, 1782, 8vo.

While furgcry wis thus advancing in France, other na-

tions were not negleftful of it. At this period fleurifhed

in England, Chefelden, Douglas, the two Monros, Sharp,

Cowper, Alanfon, Percival Pott, Hawkins, Smellie, and

the two Hunters.

Chefelden's Treatife on the High Operation of the Stone,

London, 1723, 8vo. and his Treatife on the Anatomy of

Human Body ; Douglas's traft, entitled, " Litho-

ia Douglafiiana.;" Sharp's Treatife of the Operations,

and his Critical Enquiry into the Prefent State of Sur-

gery ; Monro's Works, by his Son ; Alanfon's Treatife

Amputation ; Pott's Chirurgical Works ; Smellie's

Midwifery ; and John Hunter on the Blood, Inflamma-

tion, &c. ; his Treatife on the Venereal Difeafe ; Animal
Economy; and all the papers written by himfelf and

brother ; are productions, which refleft the higheft credit en
the (late of furgery in England.
At the period when the preecding diftinguifhed men up-

held the charafter of their profefilon in Great Britain, Mo-
linelli, Bertrandi, and Mofcati, were doing the fame thing
in Italy. Bertrandi's Treatife on the Operations of Sur-
gery is even at this day a work of the higheft repute. In

Holland flourished Albinus, Deventer, and Camper : and
in Germany and the north of Europe, Heifter, well known

for his Inllitutioncs Chirurgix ; Platner; Roederer (Ele-
menta Aitis Obftetricia:, Goett. 1752; Obf. de Partu
Laboriofo, Decad. ii. 1756); Stein; Bilguer ; Acrel

;

Callifen 1 Principia Syftematis Chirurgix Hodiernae, 2 vol;.

8vo.) ; Brambjlla; Thederi (Progres ulterieura de la Chi.
rurgic) ; and Richter, Traite des Hermes, 2 vols. 8vo.

;

Bibliotheque de Chirurgie ; Anfangfgr. der Wundarzney-
kunft, 7 vols. ; and Obf. Chirurgicarum Fafc.

On the continent, the Academy of Surgery at Paris
was long confidered quite as the folar light of this branch
of fcience. The French revolution, which, by a fatal

abufe, involved in the fame prohibition ufeful as well as

improper locieties, did not fpare even this beneficial eftablifli-

ment. Although the academy was deprived of the talents

of M. Louis, who died a ihort time before its fupprcflion,

it yet had, at this period, feveral members worthy of con-
tinuing its labours and fupporting its reputation. Sabatier,

Default, Chopart, Laflus, Peyrilhe, Dubois, Percy, Bau-
deloque, Pelletan, Sue, &c. were ftill remaining.

Default wrote

:

1. Journal de Chirurgie, 4 vols. Svo.

2. CEuvres Chirurgicales, recueillies par Bichat, 3 vole.

8vo.

Chopart

:

Traite des Maladies des Voies urinaires, 2 vols. Svo.

Percy :

Pirotechnie Chirurgicale, &c.
Baudeloque

:

Traite des Accouchemens, 2 vols, in 8vo.

The Academy of Surgery in France was fucceeded by
what is named the Ecole de Medecine. Default, who had
been almoft a ftranger in the former, became quite the leading

charafter in the latter. Several things recommended him
ltrongly to the remembrance and admiration of pofterity :

the exaftnefs and method which he introduced into the

iludy of anatomy ; the ingenious apparatufes which he in-

vented for the treatment of fraftures ( fee Surgical Plates ) ;

a noble ardour in his profeflion, which he knew how to im-

part to all his pupils ; his clinical leftures upon furgery,

which were the firft ever delivered ; and the boldnefs and
fimplicity of his modes of operating. Indeed, fuch was
his genius, that even when he praftifed only methods al-

ready underltood, he did them with fo much adroitnefs,

that he rather appeared to be the inventor of them. From
the Ecole de Medecine have iflued Boyer, Dubois, l'Heri-

tier, Manaury, Lallement, Petit de Lyon, Bichat, &c.
The refearches of Bichat, who quitted furgery, power-

fully contributed to the advancement of phyfiological

fcience. Hi3 mind, richly ftored with the pofitive fafts

which he had learned in the ftudy of furgery, conceived no
lels a projeft, than that of rebuilding the whole edifice of
medicine. Some courles of leftures upon the materia

medica, internal clinical medicine, and morbid anatomy,
announced this vail defign, which was fruftrated by a pre-

mature death. Bichat died in the midit of his labours, and,

in dying, hie greateft regret was that of not having com-
pleted them. His example, fays Richerand, proves moft

convincingly what Boerhaave always inculcated, how indif-

penfable the ftudy and even the praftice of furgery are to

him, who would wilh to be a diltinguifhcd and fuccefeful

phyfician. Nofogr. Chir. torn. i. p. 25.

Perhaps nothing contributed fo materially to the im-

provement of furgical knowledge, as the eftablifhment of

the Royal Academy of Surgery in France ; a noble infti-

tution, which, for a long while, gave our neighbours in-

finite advantage over us, in the cultivation of this moft ufe-

ful profeflion. Indeed, every one truly intcrelted in the

improve-
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improvement of furgery, cannot fail to regret the difcon-

tinuance of a fociety, in which emulation and talents were

fo long united for the benefit of mankind. The various

differtatiqns, publifhed by the illultrious members of the

Academy, will fervc as a perpetual memorial of the (pirit,

ability, and fuccefs, with which the objects of the inllitu-

tion were purfued ; and centuries hence, pra&itioners (hall

reap from the pages of its memoirs the molt valuable kind

of furgical information. Unfortunately, this eftablifhment,

which was overthrown by the agitation of the French re-

volution, has had only a very inferior fubltitute in the

Ecolc de Sante.

Were we to name any one thing, which, in our opinion,

would have the greateit influence in giving life to the Ihidy

and cultivation of furgery in this country, we fhould, with-

out hefitation, afiign fuch importance to the eilablifliment

of an inftitution in the metropolis, on the fame grand, liberal,

and encouraged plan, as the late Royal Academy of Sur-

gery in France. At lealt, why fliould not the theatre of

the College of Surgeons be open to all its members once a

week ; and a meeting be held, under the controul of a worthy

prefident, for the purpofe of reading and dil'cuffing original

furgical effays and obfervations ? The prefent Medico-

Chirurgical Society of London, truly delerve the utmoft

encouragement the profeflion can beitow ; but in a fur-

gical point of view, it might be better, were furgery alone

the particular object of their confideration. No fooner did

the Academy of Surgery change into the Ecole de Medecine,

than a manifeft falling off occurred. It is right that phy-

ficians fhould underftand furgery, and furgeons phyfic

;

but it does not follow, that it is therefore advantageous to

have thefe two fubje&s continually blended together. Ac-
cording to our ideas, a fociety, exclufively formed for the

difcufllon of furgery, will, ceteris paribus, prove more ufe-

ful and fuccefsful, than another which embraces every fubjedt

whatfoever connected with medical fcience.

Within the lad twenty or thirty years, moft important

improvements have certainly been made in almoft every

branch of furgery ; and it mud gratify every Englifhman

to find, that his own countrymen have afted a very leading

part in effecting an objeft, in which the interefts of mankind
are fo deeply concerned.

Before the time of Mr. John Hunter, our ideas of the

venereal difeafe were furrounded with abfurdities ; and it is

to this luminary, that we are in an eminent degree indebted

for the increafed difcrimination and reafon, which now pre-

vail both in the doftrines and treatment of the complaint.

Strictures in the urethra, an equally common and dif-

trefling difeafe, were not well treated of before Mr. Hunter
publifhed on the venereal difeafe ; and the advantage of

armed bougies in the treatment of certain cafes, has been
fubfequently pointed out by fir Everard Home.

Ruptures, thofe common afflictions in every country,

have received in modern times highly interefting elucida-

tions from the labours of Pott, Camper, Richter, A.. Cooper,
Hey, Gimbernat, Scarpa, Lawrence, &c.
The treatment of injuries of the head has been materially

improved by Quefnay, Le Dran, Pott, Hill, Aber-
nethy, &c.
The difeafe of the vertebrse, which occafions paralyfis

of the limbs, formerly always baffled the practitioner ; but
the method propofed by Mr. Pott, is now frequently pro-

ductive of confiderable relief, and fometimes of a perfect

cure.

The mode of treating lumbar abfeeffes has been rendered
much more fuccefsful than formerly, and for this change,
*he world is indebted to Mr. Abernethy.

The almoft infallible plan of curing hydroceles by an in-
jection, as defcribed by fir James Earle, may alfo be enu-
merated amongit the recent improvements.
The increafing averfion to the employment of the gorget

in lithotomy, and the many diltinguifhed advocates for the
ufe of better inftruments in this operation, may be hailed
as propitious omens of beneficial changes in this part of
practice.

In the treatment of ununited fractures, the fimple and
ingenious practice propofed by Dr. Phyfic of Philadelphia,
merits particular notice ; not only on account of the
feveral fuccefsful trials which have been made of it in this

country and France (fee Medico-Chir. Tranf. vols. v.
and vii., and Boyer's Traite des Maladies Chir.), but alfo
becaufe it is perhaps the firft improvement that has hitherto
been made in the practice of furgery by our tranfatlantic

brethren.

The ineftimable treatife of Dr. Jones on haemorrhage, has
now produced quite a revolution in all the principles by
which the furgeon is guided in the employment of the liga-

ture for the itoppage of bleeding, and the cure of aneurifms.
Inftead of thick clumfy cords, fmall firm filks, or threads, are
now generally ufed ; and fo far is the practitioner from being
fearful of tying arteries too tightly, left the ligature cut
through them, that it is now a particular object with him to
apply the filk, or thread, with a certain degree of force, In

order that the inner coat of the veffel may be divided. If this

be not done, the effufion of coagulating lymph within the
artery, an important part of the procefs of obliteration,

cannot be expected as a matter of certainty, and fecondary
hemorrhage is more likely to occur. But in order to con-
vey an adequate idea of the beneficial changes which Dr.
Jones's obfervations are tending to produce in practice, we
have been careful in the article Hemorrhage, to give a
tolerably full account of the refults of all his interefting ex-
periments.

Befides ufing very fmall, firm, round threads, inftead of
large, flat tapes, or cords, as was the cuftom a few years
ago, modern furgeons begin to fufpect, that much benefit

may alfo arife from cutting off both portions of the ligature

clofe to the knot, after amputations, the removal of the
bread, &c. No one has infilted fo much as Mr. Lawrence
upon the propriety of examining further the merits of this

innovation. If no bad effects refult from leaving fo fmall a
particle of extraneous fubftance in the flefh, as the little bit

of filk compofing the knot and noofe on the artery, the
practice will form a confiderable improvement. The wound
may then be brought together at every point ; the quantity

of extraneous matter in the wound will be leflened to almolt

nothing; the danger of convulfive affections will be leffened

in proportion as a ferious caufe of pain and irritation is

diminifhed ; and the chance of accomplishing perfect union
by the firft intention, will be materially increafed. Mr.
Lawrence has tried the plan in many inftances, and hitherto

his experience has not detected any ill confequences whatever,

while it has proved, that many advantages are undoubtedly
the refult of it. The method has been practifed by feveral

of our military furgeons ; and although they have pro-

bably not employed exaftly fuch ligatures as this mode
abfolutely requires, the greater part of them have met with
hardly any inftances of future trouble from the bits of liga-

ture enclofed in the wound. However, if large ligatures be
ufed, the practice is not fairly tried, or rather the practice

is not tried at all ; becaufe the great principle on which it

anfwers, is the very fmall atom of filk compofing the ex-

traneous fubftance left in the wound, when fuch ligatures

as Mr. Lawrence particularly recommends are employed,

M. Delpechj
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M. Delpccli, oFMontpellier, and M. Rous, of Paris, have alfo

roraetimes adopted t tic new plan of removing the ends of the

ligature clofe to the knot. See Parallels de la Chir.

Ani • la Cliir. Francoife, p. 131.

,gll other real improvements in modern praftice,

we null i''nt more rational method of

drefltng the wound, after the majority of capital operations,

with light cooling applications, inftead of laying on the part

a farrago of irritating pledgets and plallers, and a cumber-

fome mat's of lint, tow, flannel, and other bandages, woollen

cap*, 8cc.

The fewer the adhcfive ilrips are the better, if they only

hold the lips of the wound together. This is all they are

: Jed to do. Whcrea^, if you apply more than are necef-

fary for this purpofe, they do harm, by heating the part,

and covering the wound fo entirely, as to prevent the ifTue

or the difcharge. Over the adhelive plallers, let the fur-

geon be content with placing a tingle pledget of fpcrmaceti

cerate, and fome linen wet with cold water, which will often

avert hurtful degrees of pain and inflammation, by keeping

the parts cool.

, which are unfavourable to mod other fciences, are

rather conducive to advances in furgery. The many new

and interelling obfervations which M. Larrey has made in

the courfe of his long and extenfive military experience, are

a proof of what we have been remarking. Ambroifc Pare

and Wifeman alfo collefted their moll valuable knowledge

principally in the fervice of the army. To M. Larrey, we
are indebted for many highly important oblervations re-

lating to amputation in cafes of gunfhot wounds. In par-

ticular, he has addaccd a larger and more convincing body

of evidence, than was ever before collected, to prove, that

in gunlhot injuries, the operation of amputation mould

always be performed without the lead delay, in every in-

ftance in which fuch operation is judged to be unavoidable,

and the ultimate prefervation of the limb either impoffible, or

beyond the fcope of all rational probability. He has efta-

blifhed the truth of this moll important precept in military

furgery by innumerable fafts, drawn chiefly from his own
ample experience, and partly from the praftice of many able

colleagues. The great operations of the (houlder-joint and

hip-joint amputations, he has executed with fuccefs. The
neceffity for the former, however, he proves may fometimes

be fuperfeded, and the limb be faved, by making a fuitable

incifi on for the extraction of the fplintered portions of the

upper part of the humerus. This method, which was in

many inltances done with fuccefs in the peninfular war, was,

we believe, originally propofed and praftifed by M.Boucher.

(See Mem. de l'Acad. deChir. torn. ii. 4to.) It was, how-

ever, more particularly defenbed and even praftifed by

Mr. C. White, of Mancheller. (See his Cafes in Sur-

gery.) Lately, it has been repeated with (uccefs by Mr.

Morell, in the York hofpital. See Medico-Chir. Tranf.

vol. vii.

Amputation at the hip-joint, performed only in the moft

dreadful cafes, becaufe it is itfelf the moll dreadful operation

in furgery, M. Larrey has performed five times, and twice

(we believe) with fuccefs. This proceeding has alfo been

adopted by Mr. Brownrige, ftaff-lurgeon, and Mr. Guthrie,

deputy infpeftor of military hofpitals, who i:i this way ef-

fected two recoveries. All thefe gentlemen, however, have

had failures, and their fuccefsful attempts bear only a fmall

proportion to the large number of deaths known to have

followed amputation at the hip, in the many cafes in which

it has now been undertaken. We have no doubt, on the

whole, that examples do occur, in which this fevere opera-

tion is the only means affording a chance of life ; but we

Vol. XXXIV.

deem the chance fo fmall, that it is to be hoped no fur-

gton will perform it, except under the authority of the

united opinion of a board, or confutation of the bell in-

formed practitioners, whom circumftances will allow to

affemble.

In the treatment of aneurifmal difeaTcs, Englifh furgeoni

have much to be proud of. All the boldeft operations are

here the fruit of the Ipirit and (kill with which this intcreft-

ing part of furgery has been followed up in this country.

The carotid artery, the external and internal iliac, and the

(ubclavian, have all been fuccefsfully tied by Bntifli practi-

tioners. We (hall touch upon this lubjeft, however, again

in the fequel of this article. Scarpas' book on Aneurifms,

and Hodgfon's Treatife on the Difeafes of Arteries, merit

the attention of every furgeon, as containing all that is at

prefent known relative to this difficult and important branch

of furgery.

The difeafes of the eye, to which affeftions Englifh fur-

geons feemed to pay much lefs attention than was bellowed

by foreign praftitioners, now obtain due attention in this

country. Although we have generally had fome dillin-

guiflied oculills, our furgeons at large have been wonder-
fully ignorant of this part of their profeffion, and unin-

formed in the fubjeft, they have given up to profefled

oculills and quacks one of the moft lucrative and agreeable

branches of praftice. However, the able writings of Daviel,

Wenzel, and Ware, begin now to be familiarly knowu
among praftitioners ; and the obfervations of Scarpa,

Richter, Wardrop, Saunders, &c. will foon have immenfe
effeft in diffufing in the profeffion, a due knowledge of the

numerous difeafes to which the organs of vifion are liable.

As the praftice of Mr. Saunders was unknown at the

time when the article Cataract was inferted in this

Cyclopedia, we conceive that fome account of it in this

place may very well be introduced.

In the majority of cafes of congenital cataraft, after the lens

has been converted into an opaque fubllance, it is gradually

abforbed ; and, in proportion as fuch ablorption proceeds,

the anterior and polterior layers of the capfule become ap-

proximated, and at length form one membrane, which is

white, opaque, and very elaltic. Among the exceptions to

this order of events, is to be noticed a form of the conge-

nital cataraft, in which the centre of the lens is opaque,

while the circumference is perfeftly tranfparent. In fuch

a cafe, the lens remains of itt natural fize, as long as its

circumference preferves its tranfparency ; but as foon as

the capfule and lens are penetrated, even with the fineft

inflrument, the opacity fpreads with rapidity. From this

period, the bulk of the lens is diminilhed, with more or lefs

celerity, according to the mar.r.cr in which the wound has

been made.

Congenital catarafts not only frequently attack children

of the fame parents ; but, in this circumllance, are often

precifely of a refembling confillence and nature. The
lens may be either folid, (oft, or fluid ; but, more commonly,
it is partially, or completely abforbed, and the cataraft is

capfular. Children, thus affefted, poflefs various degrees

of vifion. Some fee external objects indiftinftly ; others

can difcern only bright colours, or vivid lights. If the

blindnels is nearly complete, as the eyes are not attrafted

by any external objefts, volition is not exercifed over their

mufcles, their aftions are not aflociated, and they roll about
with rapidity, and tremble as they move.

In operating upon infants, Mr. Saunders ufed to over-

come every difficulty by fixing the eye-ball with Pel-

lier's elevator ; controuhng the little patients by force
;

dilating the pupil with the belladonna ; and employing

4 E a (lender
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a Slender needle, armed with a cutting edge from its

fhoulders to its point, and thin enough to penetrate with

the utmoil eafe.

The extraft of belladonna, diluted with water to the con,-

Alienee of cream, was dropped into the eye ; or, to avoid

irritation, the extraft itfelf was fmeared over the eyelid and

eyebrow. In about half an hour, and fcldom later than an

hour, the pupil is fully dilated, and the application mull

then be warned from the appendages of the eye. The child

is now to be put on a table, parallel to a window, from

which the eye, about to be operated upon, is fartheft.

Four afliitants, and, when the child is llout, five, are re-

quired to confine it. The furgeon is to lit upon a high

chair, behind the patient, with Pellier's elevator in his left

hand, and Mr. Saunders's needle in his right, if it is the

right eye on winch the operation is to be done ; or with the

firil inftrument in his right hand, and the fecond in his left,

if the operation is to be performed on the left eye.

Here it is neceflary to ftate, that Mr. Saunders ufed to

praclife two operations ; one is called anterior, in which the

needle is introduced into the eye in front of the iris ; the

other polterior, the needle being introduced behind the

latter membrane.
When the capfule contained an opaque lens, Mr. Saunders

ufed gently to introduce the bow of Pellier's elevator under

the upper eyelid, while an afiiltant deprefled the lower one.

At the moment when he was about to pierce the cornea,

he fixed the eye by making moderate preflure on it with

the elevator. Such preflure was immediately discontinued,

as foon as it was no ionger needed. Mr. Saunders ufed to

pierce the cornea, as near its jundlion with the Sclerotica,

as would allow the flat furface of the needle to pafs in a

direction parallel and dole to the iris, without injuring this

membrane. When the point of the needle had arrived at

the centre of the dilated pupil, Mr. Saunders did not boldly

plunge it through the capfule into the lens, nor perform

any depreffing motion. It was a material objeft with him,

not to injure the vitreous humour, nor its capfule. Neither

did he draw the capfule of the lens, with the point of the

needle, towards the pupil ; for it was an important part of

his plan to avoid difplacing the lens. On the contrary, he

proceeded with a gentle lateral motion, working, with the

point and moulders of the needle, only on the furtace and

centre of the capfule, to an extent that did not exceed the

natural fize of the pupil. His purpofe was to accomplifh

a permanent deltru&ion of this central portion of the cap-

fule, and a Simple punfture of it would not have anfwered

thedefign. His next proceeding was to fink the needle

gently into the body of the lens, and moderately open its

texture.

Any inflammatory fymptoms after the operation were
oppofed by the application of leeches, or even general

bleeding. The extraft of belladonna was alfo applied to

the eyebrow, in order to keep the pupil dilated, and its

edge out of danger of becoming adherent to the wounded
capfule.

A fingle operation Sometimes fufficed, nature producing a

diffolution and abforption of the opaque lens. On other

occafions, one or more repetitions were neceflary, an interval

of at leall a fortnight being always fuffered to elapfe between
every two operations.

Fluid catara&s of the congenital kind are the lead com-
mon, and when thefe caSes are met with, the furgeon, after

pun&uring the capfule, and letting its contents mix with

the aqueous humour, is to do no more for the prefent, but
take the requifite fteps for averting inflammation. The cafe

is thus changed into a capfular cataract,

When the capfule was opaque, the lens having beea
nearly, or quite abforbed, the pra&ice of Mr. Saunders
authorized a freer employment, of the needle ; though in

the manner already detailed. When any portion of the
lens remained, as a Small nucleus in the centre of the capfule,

his efforts were exclufively directed to the detachment of
this portion, in order to efieft a permanent aperture in the
centre of the capfule. When this membrane alone prefented

itfelf, his main plan was to form an opening in the middle
of it.

When Mr. Saunders praflifed his pofterior operation, for

a capfule containing an opaque lens, he introduced the
needle, in the common way, through the fclerotica. He
then gently deprefled its handle, So as to direft its point

towards the capfule, through the thin edge of the lens
;

and, pufhing the flat furface of the inftrument between the
capfule and the lens, he carried it as far as the centre of
that membrane. Here he opened the capfule, taking care

not to tear it extenfively, left he fhould diflocate the lens.

He then cautioufly opened the texture of the lens, and with-

drew the needle. In repeating the operation, his aim was
to complete the central opening in the capfule, and loofen

the texture of the lens. Small flocculi he allowed to fall

into the anterior chamber ; but he endeavoured to avoid

forcing large fragments thither.

When the pofterior operation was done, and the cafe wn&
an opaque capfule, the lens having been nearly, or quite

abforbed, the needle was introduced in a direction obliquely

backward, in order to avoid the iris, which, in confequence
of the abforption of the lens, was liable to be Situated

further backward. Any remnant of the lens was firlt

detached ; and then the fame manoeuvres were adopted, as

in the anterior operation or capfular cafes. The capfule

was often fo yielding, that a backward or depreSfing motion
of the needle was fometimes neceflary to rend its centre.

It appears, that Mr. Saunders finally gave a preference

to the anterior operation, which infliftcd Slighter injury on
the eye, did not difturb the ciliary procefles, or vitreous

humour, and was lefs apt to excite inflammation.

The fuccefs of this gentleman's praftice may be con-
ceived, when it is known, that of fixty patients, he reftored

fifty-two to fight by his mode oS operating. He operated

both on infants and adults. It is obferved, alio, that his

attempts were molt, fuccefsful in children between the ages
of eighteen months and four years.

Among the arguments mentioned in favour of operating

early, two in particular merit attention. Firft ; we are told,

that in cafes in which the patient has no perception of ex-
ternal objects, the mufcles acquire So inveterate a habit of
rolling the eye, that Sor a very long time after the pupil has

been cleared by an operation, no voluntary effort can con-

troul this irregular motion, nor direft the eye to objeits

with Sufficient precifion Sor the purpoSe of diltincl and ufe-

ful vifion. Secondly ; the retina, when not exercifed Sor a
long while, is apt to lofe a degree of its fenfibility. Trea-
tiSe on Some praftical Points relating to the DiSeaSes of
the Eye, by the late J. C. Saunders, 1811, edited by Dr.
Farre.

In the modern practice of furgery, a variety of old pre-

judices are gradually vanifhing. Peruvian bark, not many
years ago, was regarded as a fovereign remedy and fpecific

for nearly all cafes of gangrene ; and in thefe and many
other inftances it was prefciibed without any discrimination,

and in doSes beyond all moderation. But the SalSe idea that

this medicine has any Specific effeft in checking mortification,

no longer blinds the Senfes even of the ordinary practitioner.

He neither believes this doftrine, nor the ftill more abfurd

opinion,
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opinion, thst ftrcngth can be myflerioufly extracted from

this vegetable fubttance, and communicated to the human
conititution in proportion to the quantity which can be

made to remain in the Homach. This fubjedt, however, we
have duly dilcuffed in the article Gangrene. The autho-

rity of a wry dillinguifhcd profelfor may be added to

what has there been urged upon this important topic. " I

think," fays Dr. John Thomfon, " I have frequently feen

it (bark) prove hurtful when admitiiltcrcd in cafes of morti-

fication, by loading the Homach of the patient, creating a

dillike to food, and fometimes by exciting an ohftinate diar-

rhoea. I believe it to be, in mortification, a medicine com-
pletely inert and inefficacious." Leisures on Inflammation,

P- 563
The removal of this deeply-rooted prejudice concerning

the virtues of bark in Hopping mortification, will pave the

way to better and more fuccefsful practice.

But upon the fubject of mortification, the prefent day
opens to us the inveftigation of a point which is of the firft-

rate confequence. Every furgeon is aware, that when a

limb is feized with mortification, amputation is fometimes

abfolutely neceflary to effect a cure. This is generally ac-

knowledged ; but the performance of the operation has,

fince the time of Mr. Pott, only been fanetioned when the

mortification has manifeftly ceafed to fpread, and a line of

feparation has formed between the dead and living parts.

All other initances, in which thediforder was in a fpreading

Hate, were left to their fate. It is true, fome of the old

furgcons occafionally ventured to deviate from this precept

;

but as they did fo without any dilcrimination, or knowledge
of the particular exa-nples which ought to form an excep-

tion to the general rule, their ill fuccefs cannot conlhtute a

jull argument againfl the plan of amputating earlier in a cer-

tain defcription of cafes.

Now if modern experience can prove that many lives may
be faved by a timely performance of amputation under cir-

cumttances in which it has until lately been generally con-

demned, we mult allow that the eHablifhed innovation will

be one of the greateft improvements in the practice of the

prefent time.

For reviving the confideration of this queftion, and ven-

turing to deviate from the beaten path, the world is much
indebted to that eminent military furgeon, M. Larrey.

How different his doctrines and practice are from thole

ul'ually taught in the fchools, the following extract from his

writings will fufficiently prove.

" Writers on gangrene, or fphacelus of the extremities,"

obferves M. Larrey, " indifcriminately recommend the ampu-
tation of a fphacelated limb never to be undertaken before the

mortification is bounded or limited by a reddifh circle, forming

a true line of feparation between the dead and living parts.

This circumltance can only occur in a cafe of fpontaneous

gangrene from 2n internal caufe ; or if it happens, as is very

unufual, in a cafe arifmg from a wound, its progrefs is dif-

ferent, and it would be exceedingly imprudent to wait for

it. ' The gangrene from external injuries almoft always
continues to fpread ; the infection becomes general ; and the

patient dies.' " (Larrey in Mem. de Chirurgie Militaire,

torn. lii. p. 142.) On the other hand, this author aflcrts,

that, in the dry or fpontaneous gangrene, abforption takes

place with more difficulty, and it is not uncommon to

fee the fphacelated parts fcparate from the living ones by the

powers of nature alone, without the general functions being
impaired. He argues, that there is a manifelt difference

between what he terms the traumatic, and the Jbontaneout

gangrene, or, in other words, between the humid gangrene

from an external caufe, and the dry gangrene, which ordi-

narily proceeds from an internal caufe.

In cafes of mortification arifing from external injuries,

M. Larrey maintains, that, " notwithllanding any thing that

writers and practitioners may allege to the contrary, we
fliould not hflitatc about promptly performing amputation,

as foon as the ncceffity for the operation is decidedly efta-

blifhed. There is no reafon to apprehend that the Hump
will be feized with gangrene, as in the fpontaneous mortifi-

cation, that has not ceafed to fpread, hecaufe the traumatic
gangrene, after having arilcn from a local caufe, is only pro-

pagated by abforption, and a fucceffive affeffion of the

texture of parts by continuity of the veffels. Amputation,
performed in a propef fituation, Hops the progrefs and fatal

confequences of the diforder.

" Suppofing then the lower half of the leg fhould be
affefted with fphacelus, in confequence of a gun-fhot injury,

attended with a violent contufion of the part, and a forcible

concuffion of the veffels, nerve:', and ligaments, if the (kin

is elfewhere uninjured, the operation may be done in the

place of election, without any fear of the Hump becoming
gangrenous, notwithllanding the cellular membrane of the

upper part of the member may be already affected. But
when the fkin of the whole leg is flruck with mortification,

the operation mud be done on the thigh, and no time fhould

be loit. The fame practice is applicable to the upper extre-

mities. We muft be careful not to miltake a limb affected

with ftupor for one that is actually fphacelated. In the

firit cafe, warmth, motion, and fenfibility are Hill retained,

although the fkin may be blackifh, and the parts may be
fwollen, Befides, if there were any doubt, it would be prc=
per to try at firit tonic repellent applications, and cordial

medicines, &c." Larrey in Mem. de Chirurgie Militaire,

torn. iii. p. 1 52, 153.
When amputation has been practifed, this author re-

commends the exhibition of bark, good wine, tonics, &c.
in order to promote the good effects of the operation.

P. 154.
" The fads," fays M. Larrey, " which I (hall relate in

the courfe of this difiertation, will prove, I think, in an in-

conteftable manner, the truth of the principle which I lay

down, that, ' when gangrene is the refult of a mechanical

caufe, and puts the patient's life in danger, amputation
ought to be performed, without waiting until the diforder

has ceafed to fpread.'

" I have been a witnefs of the death of feveral indivi-

duals, from too rigorous an adherence to the contrary pre-

cept ; and at length grievoufly imprefled with this lofs, I

haaMong ago determined to depart from an axiom which was
always confidered by me as falfe. Befides, following the

maxim of Celfus, I preferred employing an uncertain reme-
dy, rather than abandon the patient to an inevitable death.
• Satin-. eH enim anceps auxilium experiri quam nullum.'

" I made the firft attempt at Toulon, in the year 1796,
upon a foldier, who, in confequence of a violent contufion

of the foot, was afflicted with a gangrenous ulcer, which
foon threw the whole limb into a fphacelated Hate. While
the mortification was yet fpreading, I refolved to amputate
the leg. The fuccefs of the operation furpaffed my expect,

ations ; the ftump healed ; and, in lefs than forty-five days,

the patient got quite well. This cafe ferved to encourage
me.

" During the fiegeof Alexandria, in Egypt, in j8oi, a
fecond cafe, very analogous to the preceding, occurred in

my practice ; it happened in a dragoon of the ! 8th regi*

ment, whofe fore-arm and afterwards-arm fphacelated, in

% £ 3 conic*
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confequence of a gun-fhot wound in the articulation of the

left arm. The mortification had extended nearly as high as

the Ihoulder, and the patient's life was in great danger,

when I determined to amputate the limb at the fhoulder-

joint. The diforder was mauifeflly fpreading, and the pa-

tient's brain already affected, for he had fymptoms of

ataxia: the operation, however, arretted the progrels of the

floughing, and laved the patient's life, who, at the conclu-

fion of the fiege of Alexandria! was quite cured.

" After the taking of Ulm, M. Ivan, furgeon to his

majelty the emperor, performed in my pretence, and at my
ambulance edablifhed at Elohingen, the amputation of the

thigh of a foldier belonging to the 76th regiment of the

line, the leg having fphacelated, in confequence of a gun-

fliot injury. The gangrene was not limited, and evidently

continued to extend itfelf : notwithdanding this, the effects

of the infedtion were dellroyed, and the patient was quite

cured on our return to Aulterlitz.

" A fourth patient, an officer in the fame regiment, fhot

in the ankle, at the capture of the fame town, was conveyed

to my ambulance, in order to be dreiled : it was the third

day after the accident ; the foot was gangrenous, and the

leg was fwelled, and threatened likewife with mortification.

Febrile fymptoms had alfo come on. I haltened to ampu-
tate the leg a little above the place of election. The cel-

lular membrane of the ftump, of a yellow blackifh colour,

was already infected witli the gangrenous principle, (as M.
Larrey terms it.) The operation, however, Itopped the

progrefs of the mifchief ; fuppuration took place in the

ftump ; fome (loughs were detached ; the wound aifumed a

cleaner appearance ; and cicatrization was completed on the

52d day. The patient could already walk with a wooden
leg, when he caught the hofpital fever, which was epidemic

at Ulm, where he awaited his regiment, and, to my great

regret, he was carried off by this difeafe, after having

efcaped the former danger.

" After the battles of Auiterlitz and Jena, (continues

M. Larrey,) feveral of my colleagues, furgeons of the firft

clafs, undertook, in confequence of my advice, and the

examples of fuccefs which I had recited to them, the am-
putation of limbs equally fphacelated, although the morti-

fication was not limited, rather than abandon the patients to

a death which appeared inevitable. In general, thefe prac-

titioners experienced the fame fuccefs as I did myfelf."

Larrey, in Mem. de Chirurgie Militaire, torn. iii. p. 1J4
—157-

.

In M. Larrey's memoir upon this fubject, there are fome
additional facts and arguments in favour of what he endea-

vours to prove, siz. that in cafes of mortification from

external injuries, if the patient's life is in danger, amputa-
tion ought to be performed, although the floughing may yet

be in a fpreading (late. We mull be content, however, with

having dated the particulars already explained ; and the

reader defirous of more, mull refer to M. Larrey's own
publication. Certainly, the facts which this gentleman has

adduced are highly important : they tend to fubvert a doc-

trine, and to prove the error of a practice, which have been

urged in molt forcible terms by all thediltinguifhed furgeons

of modern time. The fentiments of Mr. Sharp are ren-

dered queflionable ; and the truth of the pofitive affertions

of Mr. Pott is yet a matter to be examined. The latter, it

is well known, tells us, that he has often feen the experi-

ment made of amputating while a mortification was fpread-

ing, but never knew it anfwer. Are we to conclude, that

all thefe cafes which Pott alludes to, were mortifications

from an internal caufe ? Or are we to fuppofe that the ope-

rations failed from having been delayed too long ? Or mull
we imagine that the nature of the human conltitution has
be 1 1 hanged between the era of Mr. Pott and that of M.
Larrey ? The lad gentleman's facts are too well authenti-

cated to admit of being difbelieved.

Mr. Lawrence, ever ready to give every laudable propo-
fal the fairelt trial, undercook amputation at the fhoulder-

joint in a fpreading mortification of the arm, in confequence
of external violence, and he had the pleafure to fee his patient

recover in the mod favourable manner. See Medico-Chi-
rurg. Tranf. vol. vi. p. 184.

" The illueof the preceding cale," fays this gentleman,
" clearly proves, that that humid kind of gangrene which
occurs in a healthy fubject from fevere local injury, which fo

rapidly affects, or rather infects, a whole limb, and reaches

the trunk in a few hours, mull conditute one of thefe ex-
ceptions to the maxim of not amputating till the mortifica-

tion has actually (topped. It may, indeed," lays Mr. Law-
rence, "be dated generally, that the operation, even if its re-

fult fhould be deemed hazardous, offers the only chance of
life ; and that without it, the patient's fate is certain. I
would not be underdood as meaning to recommend the prac-

tice in all indances of mortification from local injury. I

can conceive that a gangrene may arife, in an unfound con-
ftitution, from a comparatively flight accident, fo that it may
be regarded as the refult of conftitutional difpofition, rather

than of the local caufe. Amputation would be hopelefs

under iuch circumflances. I have in view the mortification

following very fevere injury, in a fubject otherwife healthy."

Lawrence in Medico-Chir. Tranf. p. 188.

This gentleman has alfo mentioned another fuccefsful ex-

ample of amputation, while a mortification from a wound
was in a fpreading condition.

The writer of this article was confulted, only a day or
two ago, whether amputation was proper under the follow-

ing circumflances. A mailer glazier, a flrong man, about

40 years of age, flipped down a ladder with his feet fore-

mod. When he had defcended fome yards, the end of a

fpear-fhaped iron railing came into violent contact with the

right arm, at the bend of the elbow, where it lacerated the

(kin, though not extenfively, and wounded the brachial

artery. Two hofpital pupils, who happened to be in the

dreet where the accident occurred, immediately fecured the

veffel. The patient was conveyed home, and treated on
the antiphlogillic regimen. In the courfe of thirty hours,

however, the limb became gangrenous, being affected with

confiderablc cedema, livid difcoloration, and a large phlyc-

tena on the fore-arm. The patient's countenance was be-

ginning to put on a cadaverous appearance ; his pulfe was
fmall and rapid, not lefs than 120, and irregular ; and he

was covered with profufe perfpirations. He was alfo affected

with a remarkable degree of dupor, which made him feem to

forget even his neared friends and relations. As the morti-

fication arofe from great external violence, and the fhoulder

was not yet gangrenous, the author of this article coin-

cided in the propriety of attempting to fave the man's life

by amputation at the (houlder-joint, which was done with-

out delay. He cannot at prefent date the refult ; but

the patient bore the operation well, and what is particu-

larly worthy of remark, the dupor appeared to leave him
the moment the limb was removed ; for he immediately re-

cognized his wife, and entered into rational converfation

with his friends. In the evening after the operation his

pulfe was ten drokes lefs in a minute, and fomewhat
ftronger ; and he was in no particular pain. Indeed, there

was every reafon to expect that the cafe would end well.

Since
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Since the article AnBURISM was written, many intereft-

ing obfervitiona have been pubhflud, and the boldnefs, (kill,

and luccels, with which operations arc now performed in

this country for the cure ox that dileafe, are fuch as aitonifli

and even flagger the belief of the French and other con-

tinental [iirgeoDB. We therefore propofe to conclude this

article with a tew remarks, explaining fome particulars

which we have not had a previous opportunity of laying

before the reader.

Internal aneurifms have generally been confidered beyond
the reach of furgery. Debilitating remedies, abllinence, a

i.iilk diet, sccafional bleedings, and the avoidance of all ex-

ertion, have been the means commonly recommended, rather

with an expectation of retarding the difeafe, than of effect-

ing a cure. The facts, however, which modern experience

has adduced in favour of the efficacy of a treatment firft pro-

pofed by the celebrated Valfalva, are certainly fuch as to

juflify a confident belief, that many internal aneurifms, even

though large and much advanced, are capable of palliation,

reduction, and cure. The cafes recently publifhed by
M. Pelletan, furgeon to the H itel D u, at Paris, furnifh

the moil convincing evidence, that v3(l aneurifms of the

aorta, fo large as to project through the abforbed part of

the ribs and iternum, may fometimes in a very moderate
time be reduced and cured by Valfalva's method. This
chiefly confuts in bleeding the patient largely and re-

peatedly ; in allowing only the moft fpare diet, nothing in

tact but broth and acid drinks ; in apolying ice, or com-
prelfes wet with a cold lotion of vinegar and water, to the

fwelling ; and, laitlv, in
i the drifted obfervanceof

lilence and quietude. The, quantity of blood that has been

taken away in thefe cafes is really adonifhing : fome of the

patients, for the fird few days of the treatment, having been
bled feveral times a day. Befides aortic aneurifms, M. Pel-

letan effefted the cure of a fubclavian aneurifm by purfuing
Valfalva's treatment. See Chnique Chirurgicale, par J. P.

Pelletan, torn. i. Mem. fur les Aneurifmes internes, Pans,
i8ic.

But external aneurifms are the cafes, in which the power
and utility of furgery are ftrikingly difplayed, and for

which its aid is commonly demanded. With refpeft to

thefe cafes, we muft notice, that they do fometimes undergo
a fpor.taneous cure, in confequence of the artery affected

becoming impervious, and no longer communicating with

the cavity of the aneurifmal fac. This beneficial change
may be the effect of the preflure of the fwelhng itfelf on
the veffe). It it fometimes produced by the fkilful employ-
ment of compreffion. But there is another mode, in which
a fpontaneous cure of external aneurifms fometimes happens

:

When the tumour has become large and tenfe, it fuddenly

falls into an inflamed and gangrenous Hate, aid the inflam-

mation extending its effects to a fufficient depth, the artery,

where it communicates with the aneurifmal fac, is rendered

impervious. At length the mortified parts, together with

the mafs of blood in the tumour, are caft off, and, if the

patient's conftitution holds out, a cure cnfnes. We have

known an inltance of an axillary aneurifm getting well fpon-

taneoufly without any inflammation or floughing. We
have feen an inguinal aneurifm, under Mr. Albert, get well

by the tumour mortifying, and the inflammation extending

to the artery. Whenever the floughing and inflammation

are only fuperticial, aDd confined to the (kin and fac, the

patient bleeds to death on the detachment of the mortified

part. But notwithftanding fome patients are fortunate

enough to have a fpontaneous cure, this event is too rare

to fanction much expectation of it, or to juflify a furgeon

ithholding his afMance.

Setting out of the queltion Valfalva'6 method, the ordi-

nary principle on which aneurifms arc cured, confiils in

preventing the entrance of frefh blood into the aneurifmal

fac ; for when this is effectually accomplifhed, the blood

already contained in the fac is gradually abforbed, and the

tumour diminifhes in proportion.

This object, as we have obferved, may fometimes be ful-

filled by a fkilful application of preflure, particularly if

the aneurifm be fmall, and the whole of its contents can be

made to recede However, though it is generally proper

to try preffure in the early ftage of the difeafe, it cannot be

faid, that fuch practice is attended with much fuccefs. If

the communication between the aneurifmal fac and artery

doei not become obliterated in confequence of this means

before the end of a fortnight, there is no great reafon to

expect that it will do fo in a longer time. The inflances

recorded of aneurifms being cured by a long perfeverance in

preflure, are probably cafes which would naturally have got

well without this means.

We fhall not repeat a defcription of the mode of operat-

ing for the common popliteal aneurifm. There is one re-

mark, however, recently made by profeflbr Scarpa, which

we conceive to merit particul?r notice. He advifes fur-

geons to make the ineifion in the upper third of the thigh,

or a little higher than the fituation which Mr. Hunter
chofe. His reafons for this are, to avoid the neceffity of

removing the fartorius mulcle too much from its pofition,

or of turning it back for the purpofe of expofing the artery

and tying it. The beft operators, even profeffedanatomifts,

are frequently embarrafled by having the fartorius imme-
diately in their way, after they cut through the fkin. Alfo,

as the artery is more fuperficial higher up, and lefs likely

to be in a morbid ftate, there is every conlideration in favour

of this part of Scarpa's practice.

Mr. Abernelhy has rendered furgeons more confident in

the fuccefs of operations for popliteal aneurifm, by his bold,

yet judicious attempts to cure aneurifm:; fituatcd in the

groin. Several times has he tied the external iliac artery,

and eltablifhed the fact, that the inolculations, even in this

high fituation, are quite luflficient for conveying a due
quantity of blood into the limb below. By one of thefe

attempts, he preferved the life of a perfon, who, without
the operation, would certainly have been hurried into the

grave in a very fhort time by the rupture of the tumour.
Similar operations have fince been performed with the moft

fuccefsful eonlequences by Mr. Freer and Mr. Tomlinfon,
of Birmingham, Mr. Aftley Cooper, Mr. Lawrence ; and
by feveral other furgeons in Ireland, France, and America.
The plan of doing it is fimple, and confilts in making an

ineifion, about three inches in length, through the integu-

ments of the abdomen, a little above Poupart's ligament,

and half an inch on the outride of the abdominal ring, in

order to avoid the epigaftric artery. The aponcurofis of

the external oblique mufcle is then to be divided in the

direction of the wound. The lower margin of the internal

oblique and tranfverfe mufcles is alfo to be cut with a

crooked biftoury. The finger may then be palled under

the peritoneum, by the fide of the pfoas ir.ufcle, fo as to

touch the artery. A double ligature is to be carried under
the veflel, and tied as in the operation for the popliteal

aneurifm, tightly enough to divide the inner coats of the

artery

.

The feveral operations, in which the external iliac artery

hag been tied, all tend to prove how fure the limb is of
having an adequate fupply of blood through the anafto-

mofing veflels. The cafes might almoft warrant the con-

clufion, that the limb is in no more danger of mortifying on

4 this
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this account, when the artery is tied above Poupart's liga-

ment, than when tied low down in the thigh. No doubt,

it ill greater fuccefs would follow i'uch operations) it they

were generally undertaken at an earlier period, before the

tumours have become very large, and the health impaired by

confinement. The fact, that the analtomofes are always

fully adequate to carry on the circulation in the limb, being

now well cftablifhed, there h no excufe for delaying the

operation, for the purpofe of affording time for the dila-

tation of the anailomoling veflels.

Surgeons ufed always, Until very lately, to deem it indif-

penfably neceffary, in operating foraneurifms of the brachial

artery, to tie the veflel, both above and below the fwelling.

They thought that one ligature above would not be fuffi-

cient, by reafon of the freedom with which the blood

would get into the fac, through the inofculations between

the collateral and recurrent arteries. Scarpa, however, has

explained, that one ligature above the tumour is quite

enough. An incifion is to be made along the inner edge

of the biceps mufcle, the (heath of the artery opened, and

the veflel, after being feparated from the median nerve and

vein, tied with due firmnefs.

When the aneurifm of the brachial artery is diffufed, and

attended with violent pain and inflammation, Scarpa advifes

the old operation of opening the tumour, taking out the

coagulated blood, and tying the artery with two ligatures,

one above, the other below, the opening in the velfei.

The propriety of this practice feems to us very quef-

tionable.

The fufficiency of the anaftomofing veflels for the tranf-

miflion of the blood, when a large arterial trunk is tied,

appears now to have been exemplified in every fit nation

where the performance of fuch an operation is at all prac-

ticable. Not only may the external iliac artery be tied,

without the circulation in the lower extremity being cut

off, the fubclavian artery at the point where it firlt emerges

from the chell may alfo be tied, and yet the arm receive

an adequate fupply of blood. Were it not for thefe well

eftablilhed facts, patients with wounds and aneurifms of the

axillary artery mult be left to their fate.

In January, 1795, Default was called to a man, whofe
axillary artery had been wounded with a fmall fword. The
external opening made by the weapon being fmall, the

patient did not immediately bleed to death ; but a large

falfe aneurifm arofe, attended with occalional haemorrhages.

Febrile fymptoms came on, and the pain in the part was
very great. On the fourth day, the fore-arm became cold

and of a yellowith hue, and the fuffering was fo great as to

threaten to induce convuliions. Frelh bleeding took place
;

the fwelling grew larger, red, and tenfe ; and an obfeure
pulfation was perceptible.

Default caufed the axillary artery to be compreffed againft

the firlt rib, on the outfide of the (lerno-cleido-maftoideus,

from above the clavicle. He then made an incifion fix inches

long, from the external third of the clavicle in the direction

downwards and outwards. Two large branches of the

thoracic artery, divided by this cut, were immediately tied.

By a fecond incifion, Default divided the two lower thirds

of the pectoralis major, the biftoury being guided on a
director. A valt quantity of blood now gufhed out. De-
fault inftantly put his fingers on the artery, and with the

aid of a kind of needle, to which the reader's attention will

prefently be requefted, he palled a ligature at once under
the veflel and axillary plexus of nerves. By means of this

firft. ligature, the haemorrhage was (topped for a time, and
the artery drawn a little out, fo as to be more vifible. The
veflel was then feparated from the nerves, and ligatures (on

each fide of the opening in it) applied, with the aid of the

particular needle ufed by Default, for conveying ligatures

under veflels deeply lodged, and termed by the French
I'aiguille a rejfort.

Thefe are all the eflcntial circumftances which need here

be mentioned, in regard to the mode of operating. The
extravafated blood was wafhed away, and the wound
drelfed, though unfortunately not without being crammed
with lint, inllead of having its edges brought together.

The firft day after the operation afforded hopes of a cure ;

and the circulation in the fore-arm was returning ; but a
difficulty of breathing afterwards came on, the limb mor-
tified, and the patient died on the fixth day. Doubtlefs
this patient would have had a much better chance of pre-

fervation, had the operation been performed earlier, before

a tendency to mortification began in the arm, and had the
wound been clofed with (ticking-plafter, according to the

molt approved principles. At the fame time, it mult be
confelled, that diffufed falfe aneurifms are the molt dan-
gerous of all thofe which admit of operations, parti-

cularly when the arteries mterefted are of large fize. The
injeftion of an enormous quantity of blood into the cellular

texture, proves both an impediment to the free circulation

in the limb, and a frequent caufe of gangrenous fymptoms,
in addition to the obltruftion to the pafl'age of the blood
through the main artery, occafioned by the ligature.

It appears that Mr. Keate has alfo tied the axillary

artery by cutting below the clavicle. The ligature, how-
ever, which was pafled with a needle, did not include

the veflel by itfelf, as is molt defirable. This operation

proved entirely fuccefsful. See Med. Rev. and Mag. for

1801.

M. Pelletan, in 1786, had under his care a man, in the

Hofpice du College de Chirurgie at Paris, who was af-

flicted with an axillary aneurilm, which had exifted two
years. The fwelling occupied the whole axilla, advanced

under the great pectoral mufcle, and defcended even below
the nipple, while, behind, it pufhed back the humerus, and
appeared engaged under the front edge of the deltoid mufcle.

But, on the (houlder being railed, a confiderable fpace was
perceptible between the tumour and clavicle. The clear

manner in which the artery could be felt under this bone,

when the (houlder was elevated, and the eafe with which
preflure on the veflel fufficed for flopping the pulfation of

the fwelling, feem to have induced Pelletan to think of
operating. He was further encouraged by confidering,

that the branches given off by the fubclavian artery were
numerous, as well as their communications with the branches

arifing from the axillary and brachial trunks.

Pelletan had made up his mind to divide the integuments

below the clavicle the whole length of that bone, and, after

palling a director under the clavicular portion of the pec-
toral mufcle, to detach this part from the whole of its

connection with the preceding bone. Thus he intended to

haveexpofed the axillary artery, fo as to have been able to

apply a ligature to it. Unfortunately, fome other furgeons,

called into confutation, objected to the projedt of dividing

the pedtoral mufcle ; and Pelletan was foiled, after making
in vain a deep and hazardous thruft with the needle, in the

hope of being able to include the artery. The patient was
afterwards feized with inflammation and pain in his chelts

and died on the twentieth day from the operation. Clinique

Chir. par J. P. Pelletan, torn. ii. p. 49.
In a periodical work, we find brief mention made of an-

other cafe, in which the fubclavian was tied on account of an
axillary aneurifm. The mode of operating is not ftated ;

the objeft is faid to have been eafily accomplifhed ; but

the
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the patient died on the fourth day. with fymptoms of op-

prelled relpiration. Lond. Med. Rev. vol. iv. p. 288.

On the whole, perhaps, the method adopted by Default

is the fafelt, when the operation i< to be attempted below

the clavicle. There is another mode, however, which fcems

practicable.

An incifion about three inches long, might be made
through the integuments, a little below the clavicle, and

immediately over the hollow between the deltoid and pec-

toral mufcles. The axillary vein lies before the artery, and

as a wound of it would probably be fatal, the utmolt

caution mull be obferved in the difle&ion. Care mult

alto be taken not to miilake one of the cervical nerves for

the artery. With an eye probe, a ligature is to be put

under the veilel, as foon as it is dillinctly afcertained to be

fuch, and the vein and any adjacent nerve mould be care-

fully excluded. No man ought to undertake this operation,

who is not a fteady operator, and is not well acquainted

with the anatomy of the parts. If the aneurifmal tumour,

however, fhould extend far inward, toward the llernnm,

this plan of operating would not be practicable.

Thus far of the mode of tying the axillary artery by
cutting below the clavicle. When the aneuYifmal tumour

extends far inwards towards the Iternum, the only place

where the fubelavian artery can be taken up, is juil where

it emerges from the chell, from behind the anterior fcalenus

mufcle, and the object can only be effected by cutting above

the clavicle. On a dead fubjett, having no large aneu-

rifmal fwellinjr, fuch an operation is much eafier than on a

living perfon, whofe clavicle is pufhed up by a valt tumour,

fo as to increafe the dillance between the artery and the

wound in the (kin. The mod interefting example of this

operation lately occurred in St. Bartholomew's hofpital.

Mr. Ramfden made a tranfverfe incifion, about two inches

and a half in length, along and upon the upper edge of the

clavicle. The cut was begun on the fide towards the

fhoulder, and ended about half an i",ch from the outer edge

of the lterno-cleido-maftoideus mufcle. This incifion di-

vided one fmall artery, which was immediately fecured.

The fkin above the clavicle was then pinched up, and

divided from within outwards and upwards, in the line of

the external edge of the llerno-cleido-maltoideus mulcle,

to the extent of two inches. The fhoulder was now
lowered, and the edge of the anterior fcalenus mufcle ex-

pofed. The artery was then dillinctly felt, prefenting it-

felf from between the fcaleni, and it was detached with the

finger-nail, in order that the ligature might be palled round

it. Here fome confiderable difficulty arofe, as Mr. Ramf-
den was not provided with any kind of ancunfmal needles

that would allow their points to be brought up again, in

the very fhort curvature which the narrownefs of the fpace

between the rib and the clavicle afforded. Though the

ligature could be conveyed under the artery, it could not

be got round the veilel. At length, a probe of ductile

metal was got under the artery, and by this means a

ligature was drawn under the veffel. The ufual knot

was then made. This patient lived five days after the

operation, and, on direction, nothing but the artery was
included in the ligature. This cafe fullv proved, firit, that

the arm may be duly nourifhed with blood, and fuffer no
diminution of its temperature, though the fubclav.an artery

is tied immediately it comes out of the chelt. Secondly, it

proved, that an artcrv lo near the heart a; the iubclavian,

may be rendered impervious by the ligature, r.s, on direc-

tion, this veilel, where the cord was applied, was nearly

divided through, while the two ends were found confoli-

dated and doled. See Obf. on Sclerocele, &c. by T.
Ramlden.
The judgment that we formed from the obfervation of

this cafe, was, that in all probability a complete cure would
have taken place, had the man chanced to fubmit to the

operation before the tumour began to flough, and before

his health was materially impaired ; and had the operation
itielf been Ihortencd and facilitated by the afliitance of the

needles reprefented in Mr. Ramfden's publication.

Thefe inltruments undoubtedly leiemble, in principle,

Default's aiguille a rcflort, which confided of a lilver fheath,

one end of which was itraight, and the other curved in a
femi-circular way. This fheath enclofed an elallic wire,
one end of which projected a little beyond the bent end of
the Iheath, and had a tranlverfe eye in it, for the reception
of the ligature. The inltrument being introduced under
the artery, the fheath was kept fixed, while the elallic wire
was pufhed through it, till the tranfverfe eye had afcended

fufficiently to let the furgeon take hold of the ligature.

This being difengaged from the inftrument, the latter was
withdrawn. The needle invented by Mr. Watts appears
to us rather an improvement on Default's, inafmuch as it

is made to let loole the eye and ligature together, as foon
as they are conveyed far enough round the artery ; a con-

trivance likely to fave fome little trouble.

Aneurifmal needles, made on the foregoing principle", mull
certainly afford great affiltance to any future operator who
may attempt to tie the fubelavian artery from above the

clavicle, as they obviate the chat difficulty, namely, that
of getting the ligature quite round the veilel.

It wai this difficulty which baffled Mr. Altley Cooper
in one attempt which was made fome time fince in Guy's
hofpital. London Med. Rev. vol. ii. p. 300.

Nothing is more poffible than to miltake one of the cer-

vical nerves for the fubelavian artery, in confequence of the

pulfation of this veilel being communicated to all the adja-

cent parts. We have feen a miilake of this kind actually

made by very fkilful furgeons.

Pelletan prattifed on the dead fubjett the following me-
thod : the head was turned to the oppolite fide, and the

fhoulder lowered as much as poffible. An incifion was then

made along the neck, at the back of the fterno-cleido-maf-

toideus mufcle, fo as to bring into view the fcaleni mufcles.

The anterior portion of thefe mufcles being divided, a liga-

ture was conveyed without difficulty under the fubelavian

artery, with the aid of an aneurifmal needle, mounted on a
handle, faid by the French to have been invented by Def-
champs. (Chnique Chir. torn. ii. p. 86.) With the ex-

ception of cutting the anterior fcalenus, which feems un-

necellary, Mr. Abernethy has demonftrated in his lectures a
iimilar operation thefe many years palt.

That the carotid artery might become obliterated, with-

out any dangerous effect on the brain, and that an aneurifm

of the fame veilel might undergo a Ipontaneous cure, was
long fince proved by the cafe related by Petit, who, on the

patient's deceafe fome time afterwards, found the right ca-

rotid obliterated from its bifurcation, as far as the fubela-

vian of the lame tide. But, belides this kind of obliteration

by a procefs of nature, modern experience has evinced, that

the carotid artery may be fuddenlytied with a ligature, and
thus rendered impervious, without any pernicious confe-

quences on the brain. In one initance, indeed, where Mr.
Abernethy was obliged to take up the carotid artery, the

head feemed to be affected ; but then the patient had loll an
almoll fatal quantity of blood ; and had an immenfe lacerated

wound of the neck, in confequence of being gored with a

cow'*
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cow's horn. Perhaps, therefore, it might be more correft

to refer the affe&ion of the brain to thefe caufes, than to

the ligature on the carotid artery. We may mate fuch in-

ference with tolerable certainty, fince it has now been re-

peatedly proved, that tying this veflel, even in the mod
iudden manner, occalions no dangerous confequences on the

brain. Hebenftreit mentions a cafe, which he had met with,

where the external carotid was wounded in the extirpation

of a tumour ; and the patient would quickly have fallen a

victim to the hemorrhage, had not the furgeon initantly

tied the trunk of the artery. The operation fucceeded,

and the patient lived many years afterwards. (See his tranfl.

of B. Bell's Surgery, vol. v.) Mr. B. Travers, fur-

geon to St. Thomas's hofpital, tied the carotid artery

in a woman, who laboured under an aneurifm by anafto-

mofis in the left orbit, caufing a protrufion of the eye from

its focket, and attended with diitra&ing head-aches. No
alteration in the functions of the brain enfued ; no hemor-
rhage arofe on the feparation of the ligatures ; and the con-

iequence was a cure of the tumour in the orbit, the violent

pain in the head, and the exophthalmia. See Medico-Chi-
rurgical Tranfactions, vol. ii.

Another highly interelting example, in which an. aneu-

rifm by anaftomoiis in the orbit was effectually cured by ty-

ing the carotid artery, is recorded by Mr. Dalrymple, fur-

geon at Norwich. This gentleman performed the opera-

tion on the 1 2th of November, 1812. The patient was a

female, aged 44. The protrufion of the eye was relieved

in proportion as the fwelling diminifhed. The violent head-

aches alfo fubfided ; but the eye-fight was irrecoverably loft.

See Medico-Chirurgical Tranf. vol. vi. p. in.
The mod interelting example, in which the carotid was

tied for the cure of an aneurifm of this veflel, occurred in

Guy's hofpital. The tumour was two inches and a half in

diameter, was fituated on the left fide of the neck, and was
accompanied with a fevere pain on the fame fide of the head.

The fwelling in fome degree affected the fpeech and refpira-

tion, and the patient was troubled with occafional ficknefs,

giddinefs, and lofs of fight. The aneurifm was jult below
the angle of the jaw. Mr. A. Cooper, in the operation,

began an incifion oppofite the middle of the thyroid car-

tilage, carrying the wound from the bafe of the tumour to

within an inch of the clavicle, on the inner fide of the maf-

toid mufcle. On railing the margin of this mufcle, the omo-
hyoideus was feen crofling the fheath of the veflels, and the

nervus defcendens noni was alfo expofed. Mr. A. Cooper
next feparated the maftoid from the omo-hyoideus mufcle,
and the jugular vein became apparent. The vein being
drawn afide, the par vagum was feen, lying between that

veffel and the carotid artery, a little on the outfide of the
latter. This nerve was eafily avoided. A blunt iron probe
then ferved to convey a double ligature under the artery, and
the lower ligature was immediately tied. Mr. A. Cooper
then detached the artery from the furrounding parts, to the
extent of an inch above the lower ligature, and then

tightened the upper one. A needle and thread were then
paffed through the artery above the lower ligature, and be-

low the upper one. The intervening part of the veflel was
then divided. Laltly, the wound was clofed with adhefive

plafter. Suffice it to ftate in this work, that the patient in-

iiantly felt the violent pain in his head removed, and fuch
complaint never returned ; that the tumour immediately loft

its ftrong pulfation, but yet had an obfeure throbbing ; that
the fwelling gradually fubfided ; and that the patient at

length got quite well, and returned to his occupation as a

porter. Medico-Chir. Tranf. vol. i. p. 222—233.

In the work referred to below, Mr. A. Cooper has re-

corded another cafe, where he tied the carotid artery ; but
the aneurifm being too far advanced, and an abfeefs arifing,

the patient died from the prelfure produced on the throat.

M. Burckhardt, of Stockholm, is alfo dated to have ope-

rated for a carotid aneurifm ; but the refult was not known.
Mr. Cline has likewife taken up the carotid artery for an
aneurifm, which feems to have been attended with unpro-

miling circumftances : the patient died in about three days

after the operation. London Med. Rev. vol. ii. p. 96.

Another fuccefsful inftance, in which the carotid was tied

for the cure of an anuerifm, is related in a work, to which
we always have the greatelt pleafure in referring. See

Hodgfon's Treatife on the Difeafes of Arteries, p. 329.
In order to get at the carotid artery, Mr. Abernethy ha3

recommended making an incifion on that fide of it next the

trachea, where no important parts can be injured, and then

to pafs a finger under the veflel. The par vagum muft be

carefully excluded from the ligature ; for tying it would
be a fatal blunder. See Firil Lines of the Practice of

Surgery, by Samuel Cooper, edit. 3.

We could mention many other examples in which the

carotid artery has been fuccefsfully tied ; but the fafety and

propriety of the operation are now fo generally known and

acknowledged, that more facts of the fame kind appear

fuperfluous. Indeed, fo little are furgeons now afraid of

the ill effedts upon the brain, that the carotid artery has

lately been tied, merely for the purpofe of enabling the

operator to take away a large tumour, including the whole
of the parotid gland, from the fide of the neck, without

rilk of hemorrhage. This mode of proceeding was adopted

by Mr. Gocdlad, furgeon at Bury, in Lancafhire. See

Medico-Chir. Tranf. vol. vii. p. 112.

We ihall conclude with fome interelting particulars, re-

lative to another new operation in furgery ; we mean that

of tying the internal iliac artery.

The gluteal artery is large ; from its fituation, liable to

wounds; from its fize, fubjeft to aneurifm. Dr. Jeffray,

of Glafgow, was confulted in a cafe where the gluteal

artery had been wounded. He urged the propriety of ty-

ing the veflel where it had been injured. This fenfible ad-

vice was at firft reje&ed, and when the friends at laft con-

fented, the operation was too late, as while preparation was
making for it, the tumour burit, and the patient expired

in a few moments.

Mr. John Bell, however, had a cafe, in which he tied

the gluteal artery, which had been wounded, and the pa-

tient was faved.

Mr. Stevens, furgeon in Santa Cruz, the gentleman who
has proved the practicablenefs of putting a ligature round

the internal iliac artery, informs us, that " one of the firft

furgeons in London had a patient with gluteal aneurifm.

The tumour was large, allowed to burlt, and the perfon

bled to death.

" I iincerely trult, that the following cafe may be the

means of preventing fuch an occurrence in future.

" Maila, a negro-woman from the Bambara country, in

Africa, was imported as a Have into the Weft Indies in the

year 1790. She was purchafed for the eflate Enfield

Green ; now the property of the heirs of P. Ferral, efq.

I faw her firft in the beginning of December, 1812. She
had a tumour on the left hip, over the fciatic notch. It

was nearly as large as a child's head, and pulfating very

ftrongly. She could afiign no caufe for the difeafe. It

had commenced about nine months before, with flight pain

in the part, and had pradinlly increafed to its prefent fize.

She
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She was now much reduced, in great mifery, and ready to

fubniit to any operation." See Medico-Chir. Tranf. vol. v.

T- 4 = 5-

Alter a few other particulars, Mr. Stevens notices, that

he lud tied the internal iliac on the dead body, and that he

believed it might be done with lately on the living.

The following is fome account of this operation, as prac-

tilcd upon the above negro-woman.
" On the 27th of December, 1812," fays Mr. Stevens,

" I tied the artery in the prefence of Dr. Lang, Dr. Van
Brackle, Mr. Nelthrspp, and Mr. Ford, the manager of

the eitate.

" An incifion, about five inches in length, was made on

the left fide, in the lower and lateral part of the abdomen,
parallel with the epigaftric artery, and nearly half an inch

on the outer fide of it. The (kin, the fuperiicial fafcia,

and the three thin abdominal mufcles, were fucceflively

divided ; the peritoneum was feparated from its loofe con-

nection with the iliacus internus and pfoas magnus ; it was
then turned almoit direftly inwards, in a direction, from

the anterior fuperior fpmous procefs of the ilium, to the

divifion of the common iliac artery. In the cavity, which

I had now made, I felt for the internal iliac, infinuated the

point of my fore-finger behind it, and then prefled the

artery betwixt my finger and thumb. Dr. Lang now felt

the aneurifm behind ; the pulfation had entirely ceafed, and

the tumour was difappearing. I examined the velfel in the

pelvis ; it was healthy, and free from its neighbouring

connections. 1 then palled a ligature behind the artery,

and tied it about half an inch from its origin. The tumour
difappcared almoft immediately after the operation, and the

wound healed kindly. About the end of the third week
the ligature came away, and in fix weeks the woman was
perfedly well."

This is the firlt example in which the internal iliac ha»

been tied. The operation was not attended with much
difficulty nor pain, and not an ounce of blood was lolt.

Mr. Stevens had no difficulty in avoiding the ureter,

which, when the peritoneum was turned inwards, followed

it. Had it remained ever the artery, Mr. Stevens fays

that he could eafily have turned it aiide with his finger.

See a particular hiftory of this cafe in Medico-Chir. Tranf.

vol. v. p. 422, &c.
SURGOOJA, in Geography, a circar of Hindooftan, in

the country of Allahabad, fituated W. of Bahar.—Alfo, a

town and capital of this circar, in the country of Orifla

;

180 miles S.S.W. of Patna. N. lat. 23° 6'. E. long.

SURGOOL, a town of Hindooftan, in Vifiapour ; 20

miles S.S.E. of Men-itch.

SURGURRA, a town of Hindooftan, in the circar of

Sumbulf our
; 7 miles N.W. of Sumbulpour.

SURGUT, a town of Ruilia, in the government of To-
bollk, on the Oby, built in the year 1593 : furrounded with

palifades ; at which place the Oftiaks who live in this

country pay tribute. The adjacent country abounds with

fables ; black, white, and red foxes, and fine grey furs ; and

has plenty of excellent fifh, but produces no corn. The
inhabitants of this town have the nick-name of Griwiie, be-

caufe molt of them are obferved to fquint ; 284 miles N.N.E.
of Tobolfk. N. lat. 6i° 22'. E. long, if 14'.

SURGY, a town of France, in the department of the

Nievre ; 3 miles N. of Clamecy.

SURIAGO. See Suuago.
SURJAJEPOUR, a town in Hindooftan, in Oude

;

24 milee S.W. of Gooracpour.

SURIANA, in Botany, named in honour of Jofeph

Vol.. XXXIV.

Donat Surian, a celebrated phyfician and botanilt at Mar-
feillea, who accompanied Plumier in his travels to America.

—Plum. Nov. Gen. 37. Jacq. Amcr. 140. Linn. Gen.
230. Schrcb. 310. Willd. Sp. PI. v. 2. 771. Mart.
Mill. Dift. v^ 4. Jufl". 339. Swartz Obf. 185. La-
marck Did. v. 7. 522. Illutlr. t. 389.—Clafs and order,

Deeandria Pentagynia. Nat. Old. Succulent*, Linn. Ro-
faces, Jufl".

Gen. Ch. Cal. Perianth inferior, permanent, of five,

lanceolate, pointed leaves. Cor. Petals five, obovate,

fpreading, the length of the calyx. Stam. Filaments ten,

fometimes only five, thread-lhaped, fhorter than the corolla;

anthers fimple. Pi/1. Germens five, fuperior, roundifli ;

flyles folitary, thread-lhaped, ereft, as long as the flamens,

fpringing from the fides, not the tips, ot the germens, ftig-

mas obtufe. Peric. none. Seeds five, roundifli.

Efl". Ch. Calyx of five leaves. Petals five. Styles in-

ferted at the fides of the germens. Seeds five, naked.

I. S.maritima. Maritime Suriana. Linn. Sp. PI. 624.

Plum. t. 40. (Arbor americana, falicis folio, frondofa

bermudienlis ; Pluk Aim. 44. t. 241. f. 5.)— Native of the

fea-coaft in South America and the Welt Indies.

—

Root pe-

rennial. Stem (hrubby, five or fix feet high. Branches

crc£t, fubdivided, round, rough, glaucous, downy. Leaves

on fliort italks, cluttered at the fummits of the branches,

wedge-fhaped, obtufe, thickilh, downy, or fomewhat vil-

lous, pale green. Flowers fmall, yellow, generally from

three to five, on a terminal, axillary JIalk, which is ftiorter

than the leaves.

SURIGUR, in Geography, a town of Hindooftan, in

Bahar ; 28 miles W.N.W. of Rotafgur.

SURINAM, a province of Dutch Guiana, (which fee,)

deriving its name from that of a river, on which the capi-

tal, Paramaribo, is fituated. It is bounded on the N. by
the Atlantic, on the E. by the river Marawina or Maroni,

on the S. by a country of Indians, and part of French

Guiana, and on the W. by the river Corentyn ; about 150
miles from E. to W., and 60 from N. to S. The princi-

pal rivers that belong to this fettlement are the Surinam, the

Corentyn, the Efquivo or EHequibo, which at its mouUi

receives the Demerara, Berbice or Berbiz, giving name to

a colony, the capital of which is Amftcrdam, the Commc-
wina, and the Maroni. The banks of creeks or rivulets

that difcharge thetnfelvc into fome of thefe rivers are inha-

bited by Europeans, and cultivated with fugar, cocoa, coftee,

cotton, and indigo plantation?, which prefent a very de-

lightful profpect to the watcr-paflengers. Captain Stcd-

man fays, that the province of Surinam has from fix to

eight hundred plantations of this kind, which produce an-

nually to the value of more than a million fterling. He
computes the number of (laves at 75,00x5, the annual fupply

being 2500. The heats in this colony are temr-er>d by
breezes from the fea, and arc thus rendered nu-r^ tolerable

than thofe of Guinea, fituated like Guiana in the torrid

zone. The foil is, in general, very fertile ; and all the ap-

pearances of fertility may be afcribed, not only to the rains

and warmth of this climate, but alfo to the low and marfhy

fituation of the country, which prevents the inteufe heats

from deftroying vegetation, and to the ex.rcme richuefs of

the foil, particularly ir. thofe parts that are cultivated by
European indultry. Such fituations, however, are by no

means favourable to health. The uncultivated parts are co-

vered with immenfe foretts, rocks, and mountains : fome of

the latter enriched with a great variety of mineral fubltances ;

and the whole country is interfered bv very de?p marfhes or

fwamps, and by extenfive heaths or tavannas. The ftream

along the coaft flows continually towards the N.W., and

4 F the
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the whole more is rendered almoft inacceflible, from in being

covered with dangerous banks, quickfands, bogs, and

rocks, with prodigious bulhes, and a large quantity of

brufh-wood, which are fo clofely interwoven as to be impene-

trable. That part of Terra Firma which is called Guiana,

or " the Wild Coalt," and in which lies the colony of Su-

rinam, is faid by fome to have been firlt found out by the

jattly celebrated Chriflopher Columbus, in the year 1498,

when he was fent home in chains ; though others contend,

that it was not difcovered till the year 1504, by Vafco

Une*, a Spaniard. In 1579, it was vifited by fir Walter

Raleigh, under queen Elizabeth, who alfo fulled up the

river Oroonoko above 600 miles, in fearch of the fuppofed

El Dorado, and in hopes of difcovering the gold mines, of

which he had the mod lively expectations, from famples of

a marcafite, which the Spaniards call madre de oro. In the

year 1634, a Capt. Marlhal, and about fixty Englifh, were

difcovered in Surinam, employed in planting tobacco, ac-

cording to the relation of David Piteafe de Vries, a Dutch-
man, who converfed with them upon the fpot. In 1640,
Surinam was inhabited by the French, who were obliged to

leave it foon after, on account of the frequent invafions

which they juttly fufFered from the Caribbean Indians, for

having, like their neighbours the Spaniards, treated them
with the moft barbarous cruelties. In the year 1650, this

colony being vacant, Francis lord Willoughby of Parham,
by king Charles II. '1 permiflion, fent thither one veflel,

equipped by himfelf, to take pofieffion of it, in the name of

his royal mailer ; a little after which he difpatched three

veflels more, one of them carrying twenty guns. All thefe

were well received by the Indians or inhabitants of the

country, with whom they entered into friendly treaties, and

a kind of negociation. In the year 1662, the colony of Su-
rinam was granted by charter of Charles II. to Francis

lord Willoughby, and at that lord's defire, to be divided

•.vith Laurence Hyde, fecond fon of Edward, earl of Cla-

rendon, for them and their defcendant9 for ever. In the

year 1665, Surinam was fuccefsfully cultivated, moftly by
planting tobacco. They had alfo raifed above forty fine

fugar plantations, and erected a ftrong fortrefsof hewn ltone

for their defence. It is proper, however, to remark, that

fome fuppofe thefe improvements were effected by the Por-
tuguefe, though at what period is uncertain ; while the

French itrenuoufiy difpute the point, and infill that they
were the work of Monlieur Ponfert de Bretigny, when
France had pofieffion of that country. However this may
be, the fortrefs is fituated about 16 or 18 miles from the

mouth of the river Surinam ; and thefe induftrious fettlers

found themfelves perfectly happy in a fmall town which
they had built under the walls. Their felicity was not of
long duration ; for in the wars between Charles II. and the
United Provinces, the Dutch, having been driven, in 1661,
from the Brazils by the Portuguefe, took the colony of Su-
rinam from the Englifh, in 1667, under the command of a

captain Abraham Criuvon, who was difpatched for that
purpofe with three fhips of war and 300 marines. The
Englifh commander, William Biam, loft the fettlement of
Surinam by furprife, when above 600 of the belt men in the
colony were at work on the fugar plantations. This neglect
appears from the trifling lofs of the Dutch, who in ilorming
the citadel had but one man killed. They immediately
planted the prince of Orange's flag on the ramparts, and
gave now to this fortrefs the name of Zelandia, and that of
Middleburgh to the town of Paramaribo, after making
the inhabitants, among other contributions, pay 100,000
pounds weight of fugar, and fending a number of them to
the ifland of Tobago. This event took place in February,

10

and in July following the peace was concluded at Breda
;

but molt unluckily for the new poflefiors of Surinam, it was
concluded unknown to the Englifh commodore, fir John
Harman, who, m October of the lame year, having firft taken
Cayenne from the French, entered the river with a ftrong

fleet of (even fhips of war, two bomb-ketches, &e. and re-

took the colony from the Dutch, killing on this occafion

above fifty of their men, and deftroying nine pieces of cannon
in fort Zelandia. The new inhabitants were now in their

turn laid under contribution, and the Dutch garnfon were
tranfportcd to the ifland of Barbadoes. At the difcovery

in Surinam that the peace had been concluded between the

contending powers, before commodore Harman retook the

colony from the Dutch, confiderable tumult and difordcr

took place among the inhabitants, who knew not whom
they ought to acknowledge as their lawful fovereign. At
length, by an order of king Charles, the fettlement was
ceded to the Dutch in 1669, when 1200 of the old inha-

bitants, Englifh and Negroes together, left it, md went to

fettle on the ifland of Jamaica. At the clofe of the fuc-

ceeding war, it was agreed by the treaty of Weftminfler,

that Surinam fhould be the property of the Dutch for ever,

in exchange for the province of New York, which accord-

ingly took place in the year 1674. In 1799, Surinam was
taken by the Britifh. The principal animals of prey are

tigers ; apes are abundant, as likewife parrots, fcorpions,

a great variety of infects, and ferpents of an amazing fize.

The rivers abound with alligators, and in the Surinam is

found that wonderful fifh the electrical eel. Paramaribo is

the chief town. N. lat. 4 45' to 6°. W. long. 53° 40' to

Surinam, a river of South America, which rifes in a

ridge of mountains in the country of Guiana, and after a

winding courfe of about 150 miles, from S. to N., falls

into the Atlantic ocean, in N. lat. 6° 25'. W. long. 5$*
40'. It has fand-banks at its mouth, over which there are

about three fathoms water in high tides But above thefe

banks the water is much deeper, and the river navigable for

large veffels, above ninety miles up the country. At the

capital this river is about a mile in breadth.

SURINGIA, a fea-port of Japan, in the ifland of Ni-

phon, and capital of a province of the fame name ; 170
miles E. of Meaco.
SUR1TA, Jerome, in Biography, a learned Spaniard,

was born of a noble family at SaragofTa, in 15 13, and be-

came fecretary to the inquifition, a circumltance which is

lamented by Thuanus. His principal performance was a
" Hiftory of Arragon to the Death of Ferdinand the Ca-
tholic," in 7 vols. fol. He aHb wrote valuable notes upon
the Itinerary of Antoninus, and upon Csefar and Claudius.

Hedied at Saragofl'a in 1580.

SURKAW, in Geography, a town of Pomerelia, on
the Rodaun

; 9 miles S.S.W. of Dantzick.

SURKEES, a town of Hindooftan, in Guzerat ; 7
miles W.S.W. of Amedabad.
SURKUK, a town of Afiatic Turkey, in Natolia ; 8

miles N. of Caftamena.

SURMA, a town of Perfia, in the province of Farfif-

tan ; 32 miles N. of Schiras.—Alfo, a town of Perfia, in

Chufiltan ; 5omiles S.E. of Jezdkaft.

SURMOUNTED, in Hera/dry, is when one figure is

laid over another. As the pile lurmounted of a chevron.

SURMULLET, in Ichthyology, a name ufed both by the

French and Englifh, for the mullus major, a fifh of the cuculus

kind, and in the Linnrean fyftem the mullus c'irr'is geminis,

&c. in many things refembling the mullus barbatus, or ruber,

but differing from it f in that it is twice as big, being often

caught
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caught of twelve or fourteen inches in length. Its fins alfo

are yellowifh, and have a Qight bhilh of redj mixed with

that colour. Its fcalei arc large and broad, and thick, and

are mure firmly joined to the flelh. It has alfo three or four

ftraight yellow lines, running parallel with one another down
its fides. It is caught in the Mediterranean, and in the

Britifh feas, efpecially on the coall of Cornwall, and is

every where elteemed a very delicate fifh. Ray.
Mr. Pennant calls this fpecies ot mullus the llripcd fur-

mullet, but hecxpreffes a doubt whether this is not a variety,

a-i Gronovius apprehends, of the red furmullet, or mullut

barbaiut. This laft, he obferves, was highly elteemed by
the Romans, and bore a very high price. They prefented

it alive to their gueits in a glafs veffel, that they might ob-
ferve the beautiful changes of its evanefcent colours during
its expiration. Plin. 1. ix. c. 17. See Hor. Sat. lib. ii.

feft. 2. 33. and Juvenal, fat. iv. See Mli.lus.
SURNAME, or Sirname, a name added to the proper

or baptifmal name, to denominate the perfon of fuch a fa-

mily. They were the Romans who firft introduced the ufe

of hereditary names, and that on occafion of their league
with the Sabines ; for the confirmation of which it was
agreed, that the Romans fhould prefix Sabine names, and
the Sabines, Roman names, to their own.
Thefe new names became family names, or furnames, and

the old ones continued perfonal names. The former they

called cognomina, and gentilitia nomina ; and the latter prano-

nina. See Name.
When the former came to be ufed among the French and

Englifh, they were called furnames, or firnames, not be-

caufe they are the names of the fire, or father ; but, ac-

cording to Camden, becaufe they are fuperadded to the

perfonal name ; or, rather, with Du-Cange, becaufe at

firft this family name was written over (Sur) the other
same, thus

:

de Bourbon
Louis.

In lieu of furnames, the Hebrews, to keep up the me-
mory of their tribes, ufe the name of their father, with the

addition of Ben, fon ; as Melchi Ben Addi, Addi Ben
Co/am, &c; fo the Greek Inapt t» .iaiJoAw ; Icarus, the

fon of Daedalus : Dsedalus, the fon of Eupalmus, &c.
So alfo the ancient Saxons, Ceonred, Ceoltualding, Ceol-

•wald Cuthing ; that is, Ceonred, fon of Ceolwald, fon of
Cuth ; and in the fame fenfe, the Welfh ufe ap for mab,

fon ; as ap Otven, O-wen ap Harry, Harry ap Rhys ; and
the Irifh, Mac, as Donald Mac Neal, Neal Mac Cen, Sec;
and the old Normans, Filz, as John Fitz Robert, Robert

Fitz Ralph, &c.
Scaliger adds, that the Arabs ufed their fathers' name or

furname, without their perfonal name ; as, Aven-Pace,
Aven-Zoar, &c. y. d. fon of Pace, fon of Zoar, &c. As,
if Pace had a fon at his circumcifion called Haly, he would
be called Aven-Pace, concealing Haly ; but his fon, how-
ever he were named, would be called Aven-Haly, Sec.

The Romans, in time, multiplied their lurnames : be-

fides the general name of the race, or family, called genti-

iitium, they took a particular one, to diltinguifh the branch
of the family, called alfo cognomen ; and fometimes a third,

on account of fome perfonal diltinftion ; as tint of Afri-
itnut, by Scipio ; of Torquatus, by M.iuliu .

Thefe three different kinds of furnames had alfo their dif-

ferent names, vix. nomen, cognomen, and agnomen : but thefe

laft were not hereditary ; being, in effect, a kind of fobri-

Jjuets, or nick-names, if that word be indifferent with rc-

peft to good and evil. See the fubjedt of the Roman

names and furnames accurately treated of by Spanheim, De
Prar-lr. and Ufu Numifm. Din. 10.

In thefe, too, they have been imitated by later times:

thus, in our Englifh Hiltory, we find that Edgar was
called the Peaceable ; Ethelred the Unnady ; Edmund,
Ironftde ; Harold, Harefoot ; William, the Bajlard

;

Henry I. Beauclerk ; John, Lackland, Sec.—But as thefe

names were never borne by the fons, Camden, and others,

think it ftrange, that Plantngcnet fhould be accounted the

furname of the royal family of England till Henry VII.; or

Tydur, or Tudor, that from Henry VII. to king James I.;

or that of Steward, or Stuart, from king James I. to king
George I.j or that Galois mould be elteemed the furname of

the late family of French kings ; or Bourbon of the prefent
;

or Oldenburg of the kings of Denmark ; or Hapjburg of

the emperors.

Du Chefne obferves, that lurnames were unknown in

France before the year 987, when the lords began to affume

the names of their demefnes.—Camden relates, that they

were firft taken up in England, a little before the Conqueft,

under king Edward the Confcffor ; but he adds, they were
never fully eftablifhed among the common people, till the

time of Edward II.; till then they varied with the father's

name: if the father, e.gr. was called Richard, or Roger,

the fon was called Richard/on, or Roger/on ; but from that

time they were fettled, fome fay, by act of parliament.

The oldell furnames are thofe we find in Domelday Book,
moll of them taken from places, with the addition of de : as

Godefridus de Mannevilla, Walterus de Vernon, Robert
de Oyly, &c. Others from their fathers, with Jilius, as

GuilelmusjfAW Olberni ; others from their offices, as Eudo
Dapifer, Guilelmus Camerariuj, Gifiebertus Cocus, &c.
But the inferior people are noted, fimply, by their Chris-

tian names ; without any furnames at all.

In Sweden, till the year 15 14, nobody ever took fur-

names ; and the common people there have none to this

day, nor have even the native Irifh, Poles, and Bohemians,
Sec.— It is very late that the Welfh have had any ; and
thofe they have are generally only formed by leaving out the

a in ap, and annexing the^> to their father's name ; as in lieu

of Evan ap Rice, they now fay Evan Price ; for ap Hoiuel,

Powel, &c. Du Tillet maintains, that all furnames were
originally given by way of lobnquets, or nick-names ; and

add?, that they are all fignificant and intelligible to thofe

who underftand the ancient dialefts of the feveral countries.

Thegreateft part of our furnames, and thofe of the grcateft

account, Camden mews, are local, and borrowed irom the

places in Normandy, &c. where the refpeftive perfons who
came over with the Conqueror, and firft bore them, had
their poffeflions, or their births : fuch as Mortimer, Warren,

Albtgny, Piercy, Devereux, Tankervil, Nevil, Tracy, Mont-

fort, Sec. He adds that there is not a village in Normandy
but gives name to fome family in England.—Others were

taken from places in England, as AJlon, Sutton, Wot-
ton, Sec.

The Saxon common people generally took their father''

or their mother's Chriftian name, with the addition of fon ;

though many were furnamed from their trade, as Smith,

Carpenter, Taylor, Weaver, Fuller, &c. ; others from their

offices, as Porter, Shepherd, Carter, Cook, Butler, Sec;

others from their complexions, as Fairfax, i. e. fair hair
;

Blunt or Blond, i. e. flaxen or yellow ; others from

birds, as Wren, Finch, &c. ; others from beads, a? Lamb,
Hare, Hart, &c. ; others from the winds ; others from

faints, &c.
SURO, in Ichthyology, a name given by fome to a fifh of

4 F 2 the
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the cuculus kind, much refcmbling the mackarel in tafle

and in (hape, and more ufually known by the name of the

trachurus-

SUROORPOUR, in Geography, a town of Hindoo-

flan, in Oude ; 40 miles S.E. of Fyzabad.

SUROW, a town of Hindooftan, in Orifla ; 20 miles

S.S.W. of Balafore.

SUROWNA, a town of Bengal ; 23 miles S. of

Ghidore.

SUROY, or Soroe, an ifland in the North fea, on the

coafl of Norway ; 44 miles long, and 8 broad. N. lat.

70 34'. E. long. 22 14'.

SURPLICE, the habit of the officiating clergy in the

church of England. By Can. 58. every minifter faying the

public prayers, or adminiftering the iacrament or other rites

of the church, (hall wear a decent and comely furplice with

fleeves, to be provided at the charge of the parifh. But by

1 Eliz. c. 2. and 13 & 14 Car. II. the garb prefcribed by
aft of parliament, in the fecond year of king Edward VI.,

is enjoined ; and this requires that in the faying or finging of

matins and even fong, baptizing and burying, the minilter

in parifli churches and chapels fhall ufe a furplice. And in

all cathedral churches and colleges, the archdeacon, dean,

provofts, matters, prebendaries, and fellows, being gra-

duates, may ufe in the choir, befides their furplices, fuch

hoods as pertain to their feveral degrees. But in all other

places, every minifter fhall be at liberty to ufe any furplice or

not. And hence in marrying, churching of women, and

other offices, not fpecified in this rubric, and even in the ad-

miniftration of the holy communion, it feems that the fur-

plice is not neceflary. Indeed, for the holy communion, the

rubric appoints a white ALB plain, which differs from

the furplice in being clofe-fleeved, with a veftment or

cope.

SURPLUSAGE, in Common Lata, fignifies a fuper-

fiuity or addition of more than is needful ; which fometimes

is the caufe that a writ abateth. But in pleading it is fre-

quently fet afide ; the reft remaining good.

.

Surplusage is fometimes alfo applied to matters of ac-

counts, and denotes a greater difburfement than the charge

of the accountant amounteth to.

Surplusage of Intimate's Ejfefls. See Intestate.
SURPRISE, To, in War, is to fall on an enemy un-

expectedly, in marching through narrow and difficult pafles,

as in the paflage of rivers, woods, inclofures, &c. There
are various ways of furprifing an enemy or place. See
Stratagem.
SURREBUTTER, in Law, is fecond rebutter; or

the replication of the plaintiff to the defendant's rebutter.

SURRECTORIUM, the name of a furgical inftrument,

mentioned by Ambroife Pare, and intended to keep the arm
in an ereft fituation when required.

SURREJOINDER, is a fecond defence of the plain-

tiff's declaration ; by way of ar.fwer to the defendant's re-

joinder.

SURRENDER, in Common Law, a deed or inftru-

ment, teltifying that the particular tenant of lands and tene-

ments for life, or years, doth fufficiently confent and agree,

that he who has the next or immediate remainder or rever-

fion of them, fhall have the prefent eftate of the fame in pof-
feffion ; and that he hereby yields and gives up the fame to

him, fo that the ellate for life or years may merge or drown
by mutual agreement of the parties. Of furrenders there
are three kinds ; a furrender properly taken at common law ;

a furrender of copyhold or cuftomary eftates ; and a fur-

render improperly taken, as of a deed, a patent, &c. The
3

firft is the ufual farrender, and it is ufually divided into that

in deed, and that in law. Surrender in deed, is that which is

really made by exprels words in writing, where the word* of

the leflee to the lellor prove a fufficient affent to furrender

his eftate back again. Surrender In law, n that wrought
by operation of the law, and which is not aftual. As if a

man have a leafe of a farm for life, or years ; and during the

term he accepts a new leafe ; this aft is, in law, a furrender

of the former.

Surrender of a Bankrupt. See Petition of Bank-
ruptcy.

Surrender of Copyholds, is the yielding up the eftate by
the tenant into the hands of the lord, for fuch purpofes as

are expreffed in the furrender ; as to the ufe and behoof of

A. and his heirs, to the ufe of his own will, and the like.

This method of conveyance is fo eflential to the nature of

a copyhold eftate, that it cannot poffibly be transferred by
any other afTurance. No feoffment, fine, or recovery, (in

the king's courts,) hath any operation upon it. If I would

exchange a copyhold with another, I cannot do it by an

ordinary deed of exchange at the common law, but we muft

furrender to each other's ufe, and the lord will admit us ac-

cordingly. If I would devife a copyhold, 1 mu'.t furrender

it to the ufe of my laft will andtettament ; and in my will I

muft declare my intentions, and name a devifee, who will

then be entitled to admiffion. Blackftone's Com. vol. ii.

Surrender of Letters Patent and Ojfues. A furrender

may be made of letters patent to the king, fo that he may
grant the eftate to whom he pleafes, &c. ; and a fecond

patent for years to the fame perfon, for the fame thing, is

a furrender in law of the firft patent. (10 Rep. 66.) If

an officer for life accepts of another grant of the fame office,

it is in law a furrender of the firft grant ; but if fuch an

officer takes another grant of the fame office to himfelf and

another, it may be otherwife.

Surrender, in War, is to lay down one's arms, and

yield yourfelf prifoner.

To furrender a place, fee Capitulation.
SURREPTITIOUS. See Surreptitious.
SURREY, in Geography, one of the inland counties of

England, is fituated in the fouthern part of the king-

dom, and is bounded by Suflex on the fouth, by Kent on
the eaft, by Berkfhire and Hampfhire on the weft, and on

the north is feparated from Middlefex and a fmall part of

Buckinghamfhire by the river Thames. Surrey ranks

below moft of the other counties of England in extent ; its

greateft width from north to fouth being about 26 miles,

and its utmoft length from eaft to weft about 38. The
belt modern authorities compute its contents at 811 fquare

miles, or 519,000 acres.

Hljlorical Events.—The earlieft inhabitants of this county

were the Segontiaci, originally a people of Belgium, who
fettled at firft in the weftern part of Hampfhire, whence
they were obliged to retire, on the arrival of another colony

of the fame nation. After fome time, however, fuch of

them as had remained in Hampfhire rejoined the mam body,

and thus they became confined within the traft which forms

the prefent counties of Surrey and Suflex. According to

the Roman divifion of England, the former county formed

a part of the province of Britannia Prima. At the Saxon
heptarchy, it conftituted, with Suffer., a diftinft (fate, under

the title of Suth-Seaxna-rice ; and on the divifion of Eng-
land into (hires, this diftrift, from its fouthern fituation,

was called Suthrea, fince modulated to Surrey. On the

Danifh invafion, and the Norman conqueft, the landed pro-

perty of this county, like moft others, was divided and
given
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given to the followers of the victorious monarch?. In later

times, the hillory of Surrey is trivial. During the civil

wars, it adhered clofely to the parliament, and petitioned

them for the removal of the "evil coun(cllor»" who were

around the king. Surrey, as early as the time of the

Saxons, conferred the title of earl ; as Huda, the firft who
bore that diltinction, was flain in battle with the Danes
in 853.

General Afpeci, Soil, and Climate.—The foil of this county

is greatly varied, the different fpeciea lying intermixed in

imall patches. Thefe, however, may be reduced to the

general heads of clay, loam, and chalk. The moft ex-

tenfive and uniform tract of foil is that which occupies the

whole Southern bordtr of the county, and forms what is

denominated the Weald of Surrey ; a diftrict about thirty

miles in length, and f'om three to fire in breadth. This
confifts of a pale, cold, retentive clay, upon a fubfoil of

the fame nature : its furface is flat, covered with wood, and

its elevation is faid to be lef6 than any other vale diilrict in

the whole illand. Proceeding northwards, the foil is chiefly

loam, ftretching acrofs the whole county. Near Godalming
it runs to a great depth, and refts on a bafe of fand-ftone,

veined with iron-ore. Contiguous to this commences the

moft remarkable diftrict of the chalky downs, which lie

nearly in the middle of the county ; entering from Kent,

into Surrey, by Croydon and L'mpsiield, wh- re their width

is about feyen miles : they, however, gradually decreafe

towards the welt, till their termination near the border of

Hampfhire, where there is merely a narrow ridge, but little

broader than the turnpike-road. Along the elevated fummit
of the downs, particularly about Walton and Hedley, and
between the Mole and the Wey, is a large extent of heath,

winch, for a confiderablc depth, feparates the chalk of the

northern from that of the fouthern compartment of the

downs. From the eallern extremity of the downs, running

northward, is a variety of foils, confining chiefly of ftrong

clay and fandy loam, with patches of gravel, which con-

tinue almolt to Dulwich, from which place to the extremity

of the county, near Rotherhithe, is a ftrong unmixed clay.

The climate of Surrey, as of other counties, where the

foil is fo varied, muft likewife confiderably vary. It is

generally fuppofed that lefs rain falls in moft parts of

Surrey, than either in the metropolis, or in the vale of the

Thames. From this circumftance the climate may be, upon
the whole, regarded dry ; but the fouthern border is damp,
through the nature of the foil, and the flatnefs of the fur-

face. From thefe caufes, the low parts near the Thames
may b? all > confidered as damp ; but the atmofphere of the

chalk hills, which crofs the county from ealt io weft, is

dry, keen, and bracing. On tr wide and expofed heaths,

near Bagfhot, Alderlhot, and Hmu-head, a limilar climate

alfo prevails.

Mineralogy.—Iron-ore is found in confiderablc quantities

in the fouth-weft part of the county, about Hafclmere,
Dunsfold, and Cranley ; and in the fouth-eall quarter,

about Lingfield and Home : but in confequence of the
high price of fuel, the iron works of Surrey have been
totally neglected. Fuller's-earth is difcovered both to the

north and the fouth of the downs, but the f<>r;r>er is of in-

ferior quality to the latter. This mineral has been dug for

a great length of time in Surrey, as the oldeft pit now
wrought is laid to have lafted for jo or 60 years. Ex-
tenfive quarries of ft ne, of a peculiar qiuiity, are worked
near Godllone, and its vicinity. When firft taken from
the quarry, it is incapable of bearing a damp atmofphere

;

but after being kept covired for a few months, it becomes
fufficiently firm to refiit the heat of a common fire, a:id is

thence called firc-flonc. In confequence of this property,

it is much in demand tor lire-places in the metropolis, and
its neighbourhood. Thefe Hones arc procured of various

(i/.es, from 10 inches thicknefs to 72 fuperficial feet.

Chalk, brick-earth, land, and coal, are likewife found in

this county. The fand is in (Treat rcqueil for hour glalles ;

and the brick-earth produces thofe articles denominated fire-

bricks, from their property of refilling heat. Camden and

Evelyn notice jet-pits in Surrey, but no traces of them can

be now dilcovered.

Rivers.—The principal rivers of this county are the Wey,
the Mole, and the Wandle ; whilll the Thames alfo wafhes

its northern border. The former ftrcam3, after watering

the county in different directions, finally difcharge them-

felves into the Thames. A confiderable branch of the

Medway rifes in the parilhcs of Godllone and Home, and,

palling through the parilh of Lingfield, quits Surrey, and

enters Kent. The river Loddon Ikirts Surrey on its weft

fide : its waters are ufed for the fupply of the Bafingftoke

canal. In the weftern and fouth-eaftern parts of the county

are feveral ponds, fome of which are preferved as Itew-

ponds, to keep fifli to fupply the London market. The
mineral waters of Surrey were at one period in very high

repute, but are now wholly neglected. This county is in

general well furnifhed with fprings ; but for wells it is

iometimes found neceflary to perforate to the depth of

300 feet.

Tenure, EJlates, &c.—The tenures are principally free-

hold, and the ellates in Surrey are by no means extenfive.

The yeomanry are not fo numerous as in the neighbouring

county of Kent ; though in the weftern divifion of the

Weald, there are feveral gentlemen who farm their own
ellates, at from 20c/. to 400/. per annum.

J.eafes, Size of Farms, Rents, £sV.—The fize of farms

in Surrey may be confidered rather fmall, the moft extenfive

of which does not exceed 1 600 acres : there are a few others

from 600 to 1200, but the molt common fize is from 200
to 300 ; there are fome, however, below that ftandard, and

the average of the county is computed at 170. Moft of

the farms are leafed for twenty-one years, though fome

only extend for feven, or fourteen. A few are let for three

lives; but there are many extenfive farms held without a

leafe, from year to year. The rents, excepting in that

part of the county which lies within the influence of the

London market, may be deemed low. In the clays of the

Weald many farms are let for ten, and there are few that

amount to twenty millings per acre. The rich fandy loams

produce from twenty-five to thirty (hillings per acre. But
towards the vicinity of London, the rents rife in a con-

fiderable degree : at the diftance of feven or eight miles,

they run from two to three pounds ; and within that dif-

tance, the ground lets for fix, eight, and even ten pounds

per acre.

Agriculture.—Surrey may be confidered as inferior to

many other diftnetj of Great Britain, as it refpeets agri-

cultural improvement. The drill method is chiefly prac-

tifed in the welt of Surrey, near Bagfhot, Efher, &c.
The produce of wheat is from two to five, and fomctimes

fix quarters in an acre; and that of barley, from five to

feven and a half. The latter is ufed only for malting, for

which purpofe it is confidered equal to any in the kingdom.

The climate and foil of Surrey feem to be lefs favourable

to oats, than to wheat or barley. As the firft is often

grown on foul land, the produce is fometimes very low,

not exceeding three quarters per acre ; but when fown on

clean lay, or after turnips, it frequently yields from fix to

right quarters. Garden peafe and beans are cultivated near

the
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the metropolis, and on the fandy loams about Mortlake,

near the Thames ; while the field varieties of both are exten-

fively jrrown in mod other parts of the county, and efpecially

on the chalk-hills. Turnips are here railed in large crops :

they are always fown, as ftrong objections prevail atjainlt

drilling-. When fold to be drawn off the field, from ten to

twelve guineas are commonly given by cow-feeders ; but

when packed for market, they may be reckoned worth 40/.

per acre.

The crops which are only partially cultivated in Surrey,

are thofe of cabbages, potatoes, lucern, and grafs, of which

latter it has a much fmaller proportion than moll other

counties in England. Carrots, clover, fainfoin, and hops, are

extenfively cultivated ; and a greater quantity of land is em-

ployed in railing phyfical herbs, than in any other fhire in

Britain. Thofe which are chiefly reared, are peppermint,

lavender, camomile, anifeed, liquorice, and poppy. Up-
wards of 350 acres of land in Surrey, are thus given to

medicinal purpofes. The whole quantity of garden ground

employed for the London market in this county, amounts to

about 3500 acres. Surrey is not celebrated for any par-

ticular kind of cattle ; the Holdernefs, or fhort-homed

breed of cows, is preferred ; of which there are kept about

600, for the fupply of London with milk. Rearing of

calves for the market of the metropolis was once a common
employment in this county, but this fyftem is now difufed.

The cattle chiefly bred in Surrey are fheep, oxen, and hogs :

many geefe are alfo kept on the commons, and in the Weald.
Within the laft five or fix years, large trails of the heath-

lands have been enclofed and cultivated ; and it mud gra-

tify the philanthrophift to fee thoufands of acres of ground,
heretofore not only profitlefs, but almoft a nuifance, ren-

dered profitable to the proprietor, and ufeful to man.
Fore/Is, Woods, and Plantations.—Under the Norman race

of kings, a large portion of this county was referved as

part of the demefnes of the crown, and preferved for the

purpofe of the chafe. Under Henry II. the limit! of
Windfor foreft were gradually extended, by the enclofure

of his manors in Surrey, till he had converted the greater

part of the county to a foreft. On the acceffion of his fon

Richard, great part of this undertaking was entirely de-
ftroyed ; and in fucceeding times has been fo much reduced,

that very little foreft remains. The diftrift of Surrey moft
remarkable for its timber is the Weald ; and the moft com-
mon kinds in the county are oak, beech, walnut, a(h, elm,

box, yew, fir, birch, and maple ; in addition to which, lime
and chefnut are found about gentlemen's feats.

Wafle Lands.—Before the recent enclofures, it was com-
puted that nearly one-fixth of Surrey was in this unpro-
fitable ftate : but within the laft 15 or 20 years, about
12,000 acres have been enclofed. A vaft quantity, how-
ever, ft ill remains entirely ufelefs ; and of heaths, which
might be planted with every profpeft of fuccefs, there are

no lefs than 48,180 acres. The whole amount of waite
lands in the county of Surrey is computed at 73,940 acres.

Roads and Canals.—The turnpike-roads here are not in

general remarkable for their excellence, and their faults are

afcnbed to various caufes. The crofs-roads on the hills, and
in fome other parts of the county, may be confidered good

;

but on the clays of the Weald, on the fands, and in the low
trad near the Thames, they are very indifferent. The Surrey
iron rail-way from Wandfworth to Croydon was firlt pro-
jected in 1802, and is the firft inftance of the formation of
roads of this nature for general ufe. The breadth of the
road which is occupied by the going and returning rail-

ways and a foot-path, is twenty-four feet, and the rife is one
inch to every ten feet. A large bafin, capable of holding

more than thirty barges, has been made at Wandfworth, for

the purpofe of forming a communication between the

Thames and the rail-way.

It has been luppoled, that the firft locks ufed in England,
were thofe erected on tin- river Wey, in Surrey. This
county contains three canals ; entitled the Bafingftoke,

which runs from that place to the Thames ; the Surrey,

which communicates with the Thames at Rotherhithe ; and
the Croydon, which commences there, enters the Surrey
canal at Deptford. The expence of conftruiling this latter

work was ettimated at 64,100/.

Civil and Ecclefiaftical Diviftons Surrey is divided into

thirteen hundreds ; which together contain one county-
town, fourteen boroughs and market-towns, and 140 pa-

riflies : all of them in the diocefe of Winchelter, with the

exception of nine parifhes, which are peculiars of the fee oi

Canterbury. According to the population report of 1811,
the number of houfes in the whole county was 55,484, and
that of the inhabitants 323,851. Surrey is reprefented in

parliament by fourteen members : two for the county, and
two for each of the boroughs of Southwark, Guildford,

Reygate, Haflemere, Blechingly, and Gatton.

Antiquities.—The fituation of this county being con-

tiguous to the capital of the Roman fettlements in Britain,

it is by no means furprifing that numerous remains of
Roman antiquities are to be found within its limits. St.

George's Fields, Southwark, where coins and pavements
have been found at different periods, was the centre of fe-

veral Roman ways. One of thefe was the Ermine-ftreet,

which ran nearly parallel with, and but a fhort diftance eaft-

ward of, the prefent turnpike-road. It proceeded acrofs

Mickleham Down to Dorking, and palling along a ridge of

hill to Farnham, left Surrey, and entered Hampfhire. The
Stane-ltreet or Stone-ftreet Caufeway branched out from the

Ermine-ftreet at Dorking, and paffing fouthward through

Ockley, continued onwards into Suffex. Remains of

Roman encampments are to be feen on Holmbury-hill, in

the parifh of Ockley, about two miles to the weft of the

Stane-ftreet ; and on Bottle-hill, in the parifh of Warling-
ham, near another military way, which alfo bore the deno-

mination of Stane-ftreet, and paffed through the eaftern part

of the county. But the moft extenfive work of this nature

is that of St. George's hill, near Walton on the Thames.
Here Caefar feems to have encamped previous to his crof-

fing the Thames at Coway Stakes, fo named from the con-

trivance of the Britons to obftruft his paflage OTer that

river. At Walton on the Hill, alfo, great quantities of

Roman bricks and other relics have been difcovered within

an enclofure of earth-work ; and on Blackheath are the re-

mains of a Roman temple, furrounded with embankments.
Various other military antiquities exift in Surrey on Luth-
hill, War-Coppice-hill, and on a common in the parifh of

Effingham.— Hiftory and Antiquities of the County of

Surrey, by the late Rev. Owen Manning, and continued to

the prefent time by William Bray, efq. ; 3 vols, folio,

1804— 1 8 14. General View of the Agriculture of the

County of Surrey, by William Stevenfon, 8vo. 1809.

Beauties of England, vol. xiv. by F. Shoberl, 1 813.

Surrey. See Surry.
SURROGATE, Surrogates, a perfon fubftitutedor

appointed in room of another ; moft commonly of a bilhop,

or bifhop's chancellor. By 26 Geo. II. c. 33. no furrogate

deputed by any ecclefiaftical judge, who hath power to

grant licences of marriage, nSall grant any fuch befere he

hath taken an oath before the faid judge, faithfully to exe-

cute his office according to law, to the bed of his know-
ledge ; and hath given fecurity by his bond in the fum of

300/.
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loo/, to the biihop of the diocefe, for the due execution of

hu office. SeeMAiutiAc.E.

SURROGATION. See Subroc.ation.

SURROOL, in Geography, a town of Bengal ; 25 miles

S.E. of Nagore. N. lat. 23 40'. E. long.^ 46'.

SURROOPOUR, a circarof Bengal, bounded on the

N. by Rungpour ; on the E. by Rungpour and Goragot ;

on the S. by Goragot and Dmagepour ; and on the W.
by Dinagepour ; about 15 miles long, and 12 broad. The
chief town appears to be Shaumgunge.
SURROWNAH, a town of Hindooftan, in Allahabad ;

12 miles S.E. of Jionpour.

SURROWRY, a town of Hindoollan, in Dowlatabad ;

12 miles S. of Renapour.

SURRY, a county of America, in the Salisbury diitnd

of North Carolina; bounded E. by Stokes, and W. by

Wilkes ; containing 10,366 inhabitants, of whom 1469 are

Haves. The Moravian fettlements of Wachovia are in this

county. Near the river Yadkin is a forge, which manufac-

tures bar-iron. The Ararat (fee Mount Ararat) or

Pilot mountain, about 16 miles N.W. of Salem, is a high

mountain, difcernible at 60 or 70 miles diftance, rifes from a

broad bafe in an ealy afcent, like a pyramid, near a mile

high, where it is not more than an acre broad ; and then a

vail rock prefents itfelf fuddenly to view, appearing like a

large caftle with its battlements, and ere&ing its perpen-

dicular altitude upwards of 300 feet, and terminating in a

level plain. The furamit commands a delightful profpeit

of the Apalachian mountains on the N., and on the S.

an extended level country ; while the dreams of the Yadkin
and Dan, on the right and left hand, are difcovered at fc-

veral diilant places, winding their way, through the fertile

low grounds, towards the ocean.

Surry, a county of Virginia, bounded N. by James river,

which feparates it from Charles-city county, E. by the Ifle of

Wight, and W. by Prince George's county. It contains

6885 inhabitants, of whom 3440 are flaves.

Surry, a county of the lfland of Jamaica, containing

feven parifhes, two towns, and eight villages. The towns
are Kingston and PoRT-Royal, which feerefpeftively.

Surry, a town of Hancock county, in the diftrift of

Maine, on the W. bank of Union river at its mouth ; con-

taining 360 inhabitants.—Alfo, a townfhip of New Hamp-
fhire, Chcfhirc county, containing 564 inhabitants ; lying E.
of Walpole, and incorporated in 1769.

SURRYA, a town of Hindoollan, in Oude; 33 miles

S.W. of Lucknow.
SURSAH, a town of Hindoollan, in Oude; 30 miles

N.N.W. of Kairabad.

SURSEE, a town of Switzerland, in the canton of

Lucerne, on the lake of Sempach ; 13 miles N.W. of

Lucerne. N. lat. 47° 5'. E. long. 7 55'.

SURSEFF, a town of Africa, in the kingdom of Tunis,

ufually called " Sarfura ;" 8 milts W. of El Medea.
SURSHE, a town of Perfia, in the province of Kho-

ra flan ; 30 miles W. of Sebfvar.

SUR.^KOI, a town of Rufua, in the government of

Archangel ; 140 miles E.S.E. of Archangel.

SURSOLID, or SuRDESOLlD, in Arithmetic, the fifth

power of a number, or the fourth multiplication of any

number, confidered as a root.

The number 2, for inltance, confidered as a root, and mul-

tiplied by itfelf, produces 4, which is the fquare, or fecond

power of 2 ; and 4 multiplied by 2, produces 8, the third

power, or cube, or folid number of two ; 8, again, multi-

plied by 2, produces 16, the fourth power, or quadrato-

qnadratum of 2 ; and 16 multiplied once more by 2, pro-

duces 32, the fifth power or furfolid, or furdefolid number
of 2.

SunsoLin Problem, is that which cannot be refolved, but

by curves of a higher kind than the conic feftions.

Thus, e. gr. to defcribe a regular endecagon, or figure of

eleven fides 111 a circle, it is required to defcribe an ifofeeles

triangle 011 a right line given, whole angles at the bafe fhall

be quintuple to that at the vertex ; which may eaiily be
done by the iuterfedlion of a quadratrix, or any other curve

of the fecond gender, as they arc by fome called, but not

by any lower curve.

SURSOOTY, in Geography, a fortrefs of Hindoollan,

on the borders of Cachemire, which commands the palles on

a river of the fame name; 114 miles N.W. of Delhi. N.
lat. 29 15'. E. long. 75° 35'.—Alfo, a river of Guzerat,

which runs into the Indian lea, 40 miles S.W. of Junagur.

—Alio, a river of Hindooltan, which rifes in the northern

parts of the country of Delhi, and joins the Caggar, 105
miles N.W. of Delhi. This is one of the feven fucred

rivers of the Hindoos.

SURSUNDEE, a town of Hindoollan, in Bahar
; 34

miles E.S.E. of Bahar.

SURSUR, a town of Hindoollan, in Bahar; Smiles

E.N.E. of Chuprah.

SURSWUTTY, a river of Hindooltan, which run*

into the Puddar ; 26 miles W. of Pattun.

SURTAINVILLE, a town of France, in the depart-

ment of the Channel ; 13 miles W. of Valognes.

SURUBDY, a town of Hindoollan, in Bahar; 21

miles N.N.E. of Durbungah.
SURUBDYPOUR, a town of Hindooftan, in Bahar;

20miles W. of Durbungah. N. lat. 26 5'. E. long. 85°44'.

SURVEY, in Law, is the afcertaining not only of the

boundaries and royalties of a manor, or eltate in lands ; but

alfo of the tenure of the refpedlive tenants, and the rent

and value of the fame. In this laft fenfe it is taken for a

court, becaufe in the falling of an ellate, confilling of

manors, to a new lord, where there are tenants by leafe and
copyholders, a court of furvey is generally held ; and fome-

times upon other occafions, to apprize the lord of his right

and interell, &c.

Surveys of the Board of Agriculture, thofe reports which
have been made of the Hate of the agriculture of different

counties under the direction of that board, in which the

faifts and particular practices of the different diltrifts are

recorded and brought to notice. A great part, or the

whole of the kingdom, has now been lurvcyed in this way,
and much ufeful information brought to the attention of the

farmer. The model or plan on which the reprinted reports

are formed and conducted is lomewhat as below, one uni-

form model being adopted for the whole : and which, after

fully confidering the fubjeit, was pitched upon, as that

which would include in it all the particulars which it was
neceffary to notice in an agricultural furvey.

The plan of thefe improved reports is comprifed in feven-

tcen diffcrert heads or chapters, each of which include all

the particulars which relate to that particular head, in dif-

ferent feftions.

The material heads are thofe of the geographical Hate and

circumllances of the county or diitrict ; the Itate of pro-

perty in it ; the buildings ; the mode of occupation ; the

implements ; the modes of enclofing fence-gates ; the arable

laud, tillage and crops ; the grafs, grais-lands, crops, and

management ; the gardens and orchards ; the woods and

plantations ; the wattes ; the improvements ; the hve-ltock ;

the rural economy ; the political economy, as connected with

or affe&ing agriculture ; the obilacles to improvement, in-

cluding
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eluding general obfervations on agricultural legiflation and

police ; mifcellaneous obfervations ; and the conclufion, in-

cluding the means of improvement, and the meafures cal-

culated for that purpofe.

Under thefe different heads, all the various fads, prac-

tices, and procell'es, relating to, or connefted with the bufi-

nefs of hufbandry, are comprehended and moftly explained

in a full, diftinft, and pretty clear manner.

Survey, in Sea Language, denotes an examination made

by feveral naval officers, into the Hate of the provifions or

ftores belonging to a fhip, or fleet of men of war.

SURVEYING, in a general fenfe, denotes the art of

meafuring the angular and linear diftances of objefts, where-

by to delineate their feveral pofitionson paper, and to afcer-

tain the fuperficial area or fpace between them. This i; of

two kinds, land furveying and marine furveyingj the former

having generally in view the meafure or contents of certain

trafts of land, and the latter the pofition of remarkable ob-

jects, as beacons, towers, fhoals, coafts, &c. Thofe ex-

tenfive operations which have for their objeft the determin-

ation of the latitude and longitude of places, and the length

of terreftrial arcs in different latitudes, are alfo placed under

the general term furveying, though they are frequently dif-

tinguifhed by the defignation trigonometrical furveys, or

geodetic operations, and the fcience itfelf by geodsefia.

Of Land Surveying.—This confifts of three diftinft cafes

;

•viz. I. The meafuring of the feveral lines and angles.

2. Protracting or laying the fame down on paper, fo as to

form a correft map or reprefentation of the eftate or coun-

try. 3. The computation of the fuperficial content, as found

by the preceding operation.

Various initruments are made ufe of for the purpofe of

taking the dimenfions, the principal and moft. indifpenfable

of which is the chain, commonly called Gunter's chain, which

is 22 yards in length, and is divided into 100 links, each link

being .22 yard, or 7.92 inches: 10 of thefe fquare chains,

or 100,000 fquare links, is one acrej that is

625 fquare links are 1 perch,

25,000 fquare links are 40 perches, or 1 rood.

100,000 fquare links are 160 perches, or 4 roods = I acre.

This is ufed for taking the linear dimenfions, when the

area of the land is required ; but when only the pofitions of

objects are to be laid down, a chain of 50 or 100 feet is

more commonly employed inftead of it.

Befide the chain, the furveyor mull provide himfelf with

ten fmall iron pins or arrows, about a foot long, for marking

the feveral chain-lengths, thefe being fucceffively put down
by the perfon leading the chain, and taken up by him who
follows, and whofe buftnefs it is to direft the furvey. He
mould alfo be furnifhed with feveral long objeft-ftaves, with

fmall flags, for fetting up at the feveral angles, &c. and a

rod, divided into links, for meafuring the offsets and bend-

ings in the hedges or boundaries of the fields. Thefe are

fufficient for meafuring an eftate of confiderable extent, but

it frequently faves a deal of labour to be furnifhed with pro-

per initruments for meafuring of angles ; the moft ufual and

the bed adapted for this purpofe, are the circumferentor, theo-

dolite, and femicircle , foi a defcription of which fee the feveral

articles. The furveyor's crofs, or crofs ttaff, is likewife very

convenient for raifing perpendiculars. See CROss-Staff.

The methods of meafuring or furveying fingle fields

with the Chain, Cross, Plain Table, &c. will be found ex-

plained under the fe articles : we fhall therefore in the prefent

inttance merely offer a few obfervations with regard to the

nature of larger operations, in which a manor, a lordfhip,

or a county, is to be iurveyed and transferred to paper, but

without treating it according to the precife and ftrift rules

employed in what is termed trigonometrical furveying, thrj

having been already explained under the article DEGREE.
Referring to Plate VII. Surveying, Jig. 6, let C, D, E,

I'\ G, H, &c. reprefent any remarkable objefts in a county,

as towers, fteeples, mill?, &c. the refpeftjve pofitions of
which are to be determined.

Firft, an elevated fituation is to be chofen, as a tower, a

fteeple, &c. from which the greater number of thofe ob-

jects can be feen ; after which, it will be neceflary to repair

to all the places where we can obtain a general knowledge
of them, in order to make a rough iketch, which will after-

wards ferve to indicate the meafures to be taken in the

courfe of the operations.

The names of the objefts fhould alfo be written upon this

fketch, and notes be made of all the moil remarkable par-

ticulars, by which they may be afterwards diftinguifhed from

each other, as by this means many miftakes, which might

otherwife arife in this refpeft, will be avoided. In fhort,

for the fake of greater certainty, it is proper to defign the

diftances nearly at which we judge them to be, that they

may not be confounded with other objefts which may have

fome refemblance to them, or be fituated in the fame direc-

tions.

This being done, a bafe A B, chofen on a convenient

fpot, and as much as poilible in a central pofition with re-

fpeft to the feveral objefts, is to be carefully meafured. The
inftrument with which it is propofed to take angles (a theo-

dolite for example) is then to be taken to the extremity, A,
of that bafe, and fo difpofed, that its centre will exaftly cor-

refpond with the point A, and the fixed index he direfted

along the line A B, to a fignal placed at the point B : care

fhould alfo be taken to render the inftrument perfectly hori-

zontal, according to the indications of the fpirit-levels

which are attached to it. The fixed index ltill remaining in

the direction A B, the moveable one is to be pointed fuc-

ceffively to all the objefts that are conveniently fituated, and

that can be feen from the point A, as C, D, E, F, G, H, in

order to meafure the angles BA E, BAD, B AC, BAH,
BAG, and BAF, which the vifual ray direfted from the

point A upon each of thefe objefts, makes with the bafe

A B ; and after each obfervation, the meafure of the angle

fhould be written in a regifler, which ought to be headed

with the name of the place where it is taken ; and the ob-

jefts to which the moveable index is direfted fhould alfo be

entered in the fame regifler.

The obfervations to be made at the extremity A being

completed, the theodolite is to be placed at the other end

of the bafe B, in the fame manner as at A, and the angles

A B C, A B D, A B E, A B F, A B G, A B H, made by
the vifual rays direfted from this llation to the objefts

C, D, E, Sic. are to be meafured ; the diftances pf thefe ob-

jefts from the points A and B are then to be found by cal-

culation from the triangles which they form on the bafe

A B, in each of which there are obvioufiy given one fide

and the two adjacent angles.

With regard to the objefts K and L (which we have fup-

pofed could not be obferved from the extremities A and B),

it will be neceflary to remove to the points C and D, which

have already been determined, and from which thefe two
objefts can be conveniently feen. Then confidering C D as

a bafe, the angles LCD, KCD, L D C, KDC, which

the vifual rays drawn from the extremities C and D to the

objefts L, K, make with it, are to be meafured, and the tri-

angles CLD and CKD are then to be computed ; but as

the angles only are known, it will firft be requifite to com-
pute the fide C D, which is readily done by means, of the

triangle ACD, in which we know the angle CAD, the

difference
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difference between the two angles C A B, D A B, and the

fide* A C and A D. which arc given by the preceding cal-

culation.

Let I be another object, which has not been taken either

from the extremities of the bale A B. or from thole of

C D. Here it is obvious that the fide C L of the triangle

CLD, the length of which has been previoully determined,

may be taken tor a bafe ; and after having obferved the two

angles I C L, I L C, the other parts of the triangle may be

readily found, from having one fide and the two adjacent

angles given.

It is by fuch proceedings as the above, that thofc points

in a map which appear doubtful are verified and new ones

introduced.

The fecondary triangles are alfo formed in the fame man-

ner, for if we fuppofe that the point m, within the princi-

pal triangle C L D, is to be taken, it is evident, that by ob-

serving from C and D, the angles mCD and m D C, we
fhall have the triangle C m D, in which the fide C D is

known and the two obferved angles.

This example ha* been limited to a fmall number of ob-

jects, in order to Amplify both the explanation and figure, as

without this contraction of the defign. they would both have

been ncceffarily embarrafled and confufcd. What has been

faid, however, will doubtlefs be fufficicnt to (hew the man-

ner in which a furvey may be extended at pleafure by means

of a feries of triangles commencing at a meafured bafe, and

conveniently carried on according to the pofition of the ob-

jects to be taken and the localities of the fituation. We
(hall therefore only add, that in extenfive furveys which re-

quire great accuracy, the molt certain way is to meafure from

one bafe to another by different feries of triangles leading

to the fame two objects, and then to take the mean of the

refults.

It will be important to make a few practical obfervations

in this place, which may not otherwife occur to the practi-

tioner, till dear-bought experience has pointed them out by
repeated inaccuracies and failures.

i. In the firft place, then, it may be obferved, that in

theoretical computations, if two angles of a triangle be
given, the third becomes known ; but the furveyor mult
never be fatisfied with getting his third angle in this manner,

if there be any poffibility of obtaining it from obfervation.

2. When it is ablolutely neceffary to meafure a very acute

angle, it will require uncommon care ; and, after all, the

refult mult dill be confidered as doubtful. It is likewifc

effertial not to employ, in the calculation of distances, any

angle which is very acute or very obtufe.

3. At the fame time that the angles, formed by the objects

which have not yet been furveyed, are meafured, we (hould

avail ourfelves of all (uitable (lations, in order to connect

with new triangles points already determined, particularly

if they be confidered as doubtful ; and by refolving thefe

triangles, it will be fern whether the calculations affign the

fame fituations to thofe pointB as they were previoully made
to occupy.

For example, fuppofe the point I had been determined

by means of the triangle C I L, and that, on account of

the fituation of this point being confidered as doubtful, we
wifh to verify it from the ftation D, where we are placed

in the courfe of the obfervations ; if the two points I and

D be conceived to be joined by the line I D, and the angle

C I D to be meafured. we (hall have the triangle C I D, in

wh'ch, betide* this angle, there will be known the fide C D,
as previoully determined, and the angle C I D, equal to the

two angles LCD and I C L, which have alfo been ob-

ferved. The triangle C I D may, therefore, be refolved
j
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and it will thus be feen whether the new calculation gives

the fame length for C I, as had been previoufly afiigned to

it. Another and a molt important method of afcertaining

the accuracy of the entire operation is by means of what is

called a bafe of verification, of which lome lingular inltances

may be found under the article Degree, above referred to.

4. Another obfervation, which Ihould never be forgot by
a young practitioner, is, that he (hould never leave a Itation

before having refolved all the triangles that can be cal-

culated at that place ; as, by delaying the work till another

time, errors may be difcovered that will render it neceffary

to return to a place, from which the inltruments and other

apparatus have been removed to a confiderable diltance.

5. Whenever it can be done, the bafe (hould be taken in

the direction of two fixed and very vilible objects ; as, by
this means, it will be more eafy to follow it exactly in

meafuring, than if the two fignals could only be feen with

difficulty, or which the wind or other caufes might derange.

And in order to infure accuracy in this meafurement, a fuf-

ficient number of perfons (hould be employed, and divided

into feveral companies, independent of each other, who,
alter meafuring the bafe feparately, communicate generally

the refults of their refpective operations. If each company-

has found the fame length, the meafurement is undoubtedly
correct ; and it may even be ftill confidered fo, if the dif-

ference of the feveral meafurements be but trifling, and a

mean of the whole be taken. But if the difference be con-

fiderable, the bafe mult be remeafured.

The meafurement of a bafe, in large trigonometrical fur-

veys, is one of the molt delicate and important operations in

the whole ; as any error in this mult neceffarily affect the

accuracy of all the fubfequent computations ; and, accord-

ingly, the greatelt poffible care is always taken in this funda-

mental operation. On this fubject the following works
may be advantageoufly confulted : viz. Bouguer, " La
Figure de la Terre ;" Bofcovich, "Voyage Altronomique
et Geographique ;" Caffini, " Meridienne de l'Obfervatoire

de Paris;" Delambre, " Mefure d'un Arc du Meridienne ;"

" An Account of the Meafurement of a Bafe on Hounflow
Heath," by general Roy ; and " An Account of the

Trigonometrical Survey of England and Wales," by
colonel Mudge. See alfo Degree.

In all that has been faid at prefent, the land has been fup-

pofed perfectly horizontal, and no impediments are taken

into the account, which in any way impeded the operation

of meafuring, &c. But various cafes arife in practice, in

which obftacles of this kind occur, and muft be furmounted.

We propofe, therefore, in concluding this article, to give a

few mifcellaneous problems connected with this lubject.

Problem I.

The length of a line meafured on a declivity being given,

and the angle of its depreflion, to find the horizontal

length.

Let A B (Jig. 7.) be the inclined line which has been-

meafured, and A F a (taff of the fame length as the inllru-

ment which has been ufed for taking the angle of depreffion

E D F ; it is required to determine the horizontal length

or bafe A C.
In the firlt place, fince FA = DB, and thefe lines

being alfo parallel, it follows that F D and A B are alfo

parallel and equal, and confequently the angle EDF = the

angle ABC; therefore, as

j ^ r»A^ ABx cof. B A C
rad. : AB :: cof. B AC : , = A C.

rad.

It ihould be obferved, however, that inltruments are

4 G frequently
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frequently ufed for this purpofe, which give tlie reduced

length of the doping line from obfervation ; but where great

accuracy is required, the above is by far the mod to be

depended upon.

Prob. II.

Suppofe it were required to determine the triangle

ABC {jig. 8. ), the fide A B and the angle ABC only

being given ; and that a wood, or fome other obltacle,

fituated in the direction A C, does not allow of any other

angle being obferved : fuppofe alio, that on account of a

pond, or morals, or the like, the length of B C cannot be

accurately mealured.

In this cafe, meafure on the fide B C, or on that fide

produced, the greatell length polfible, C D, fo that the ob-

ject A may be feen from the point D ; then if the angle

A B D be obferved at B, and the angle A D B at D, one

fide and two angles will be known in the triangle A D B ;

and, therefore, B D may be computed ; and, consequently,

if C D be added to it, or fubtracted from it, according as

this length was mealured on the fide B C, or on its pro-

longation, the fide B C will be obtained ; but by hypo-

thefis, the angle A B C is alfo known ; and the triangle

ABC may, therefore, be refolved by the common prin-

ciples of trigonometry.

Again, let us fuppofe the length C D cannot be mca-
fured, either upon the fide B C, or on its prolongation, or

that B C cannot be fufficiently extended in that direction, to

allow the point A to be feen.

In this cafe, a right line C E is to be meafured in any

direction, either to the right or left of the point C ; then if

there be obferved at B the angles C B A, E B A, and at E
the angles A E B, A E C, thefe angles, and the fide A B,

which is known, will furnifil fufficient data for computing
the lines BE, B C, and then refolving the triangle ABC
in the manner above ltated : thus the line B C will be con-

nected with the preceding triangles, and may be ufed as a

bafe in the feries of operations.

Prob. III.

Let AB (fig.g.) be any known diftance, at the ex-

tremity of which the necefiary obfervations cannot be made
for determining the right line C D, from which it is required

to form a feries of triangles, connected with thofe by which

A B was found. Suppofe alio that it is impoflible to mea-
fure C D, either wholly or in part, or even any other line,

of which C or D is one of its extremities : in (hort, that

nothing farther can be done than to obferve the angles

A C B, BCD, at the point C ; and the angles C DA,
A D B, at the point D.

Here, as the line C D cannot be meafured, any length

C d muft be ailumed for it ; and whatever that length may
be, it will not change the values of the angles taken at the

points C and D. Thefe angles remaining the fame, the

fides of the triangles, which refult from the ailumed length

C D, will be proportional to the homologous fides of thofe

which the true length of that line would give, fince the

former triangles are fimilar to the latter.

This being premifed, if the angles A C B, BCD, be

obferved at the point C, and the angles C D A, A D B,
at the point D, two angles and the fide C d, the ailumed

length of C D, will be known in the triangle a C d, which is

fimilar to the triangle A C D ; therefore, the fides C a and

da may be computed : and as two angles and the fide Cd
are alfo known in the triangle bdC, the fides Cb and db
may likewife be computed. And, laftly, in the triangle

adb, the two fides da and db, and the contained angle

8

adb, are known, from which ab will be found; and we
(hall then have the true diftanccs by means of the following

proportions, viz.

cd : CD
ac : AC

ab : AB :: i ad : AD
be : BC
bd : BD

the lines whofe dimenfions were required.

Prob. IV.

To find the pofition of a place from which three points,

previoufly determined, can be feen, but fuch that from
thefe points the place cannot be perceived.

Let A, B, C, {fig. to.) be the three points, the pofi-

tions of which are given, fo that ail the parts of the tri-

angle ABC are known ; and let D be the point to be

determined. It is required to find the diftances B D,
A D, and C D, by observing the angles m and n.

Let x, y, and 2, reprefent the angles BAD, D y C, and

BCD, refpc&ively ; then in the triangles A B D, BCD,
which have the fide B D common, we have

„ ^ AB.ki. B C . fin. 2 .

X> jj — ; =
fin. m fin. {m + n)

But z = 180' — » — y = 1S0 - a — (180^ - B — *)
= x + B — n ; therefore, alfo,

fin. 2 = fin. x . cof. (B — a) -f cof. x . fin. (B — a)

AB . fin. (m + n)

i C . fin.
X fin.

By dividing this lalt equation by the fin. x, we obtain

A B . fin. (m + n) tTt ,

cot.* = „ „ „
—-

—

±—?—— cot. (B — «);
BC.fin. m.fiff. (B-a) V ;

or, for the fake of greater convenience in the calculation,

f fin.C . fin. (m f «) 7
cot.x — cot.(B-a)

j 7 —

r

5—^-7.5 -— 1 f
t fin. BAC . fin. m .col. (B— a) J

from which equation the part x, of the angle B A C, and

confequently the other part CAD, will be known ; and

the refolution of the triangles ABD, A CD, will give

the diltances required.

This folution pofTeiles the advantage, that the equation

from which it is obtained holds good in all cafes, as appears

from the following obfervations.

1. If we had B > «, the cot. (B — a) would be nega-

tive, which is the only change in the equation.

2. If the point D be within the triangle ABC, vvc (hall

have (» + n) greater than 180 ; in which cafe, the fin.

(m + a) will likewife be negative. Beiides, although one

of the angles A, B, or C, may be obtufe, yet the feg-

ment of one of the acute angles is to be fought, in order to

avoid any embarrall'ment and uncertainty refpefting the

fpecies of the angle * ; and we have always our choice in

this refpect.

3. If B were equal to zero, which happens when the

three points A, B, C, are in a right line, (the point A
muit then be fuppofed at y, and the angle x changes into

BjiD,) and we mould have

A B . fin, {m + a)
"

B C . fin. m . cof.
cot. x

f AB . fin. (m + n)\
cot. n \ 1 — -. _ f{ \ > °r

(. BC . fin. m . cof. 7i

J

cot. x = A C . cot. a — A B . cot, m

BC
-

4. When
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4. Wlicn B = n, the problem is indeterminate, as in

this cafe, cot. (B — n) is inlinite, and the point D may
have an indefinite number of pofitions, each of which will

fatisfy the conditions of the queltion, as is evident from

the following conftruftion, which will in faft fuperfede in

many cafes the neccflity ot any computation ; as for in-

Uance, when the abfclute lengths of the lines A B, B D,
and C D, are not required, but merely the pofition of the

point D on the map.

Conflrutfion.— If a circle be fuppofedto pafs through the

points A, B, D, we mall have £A B = fin. m. And as

this line is proportional to the radius of the circle, it will

be eafy to find the radius, by dividing A A B by I'm. m, as

taken from the tables.

A C
In this manner, — will be the radius of the circle,

2 lin. n

which would pafs through the points A, C, D.
Therefore, if thefe two circles be defcribed with their

refpeciive radii, fuch as found by the calculation, they will

interleft each other in the point D, from which the pofition

of that point will be determined.

Pkob. V.

From the top of an eminence, the height of which is

given, to determine the horizontal dillance between two ob-

jects fituated below.

Let R (Jig. 11.) be the elevated point, the height of

which above the common horizontal plane of the objefts

A, P, is equal to RE; the diftance A P may be deter-

mined from R, in the following manner.

Take the angle A R P, and the angles of depreffion,

or the complements of P R E and ARE. Then, in order

to reduce the angle A R P to A E P ; we find in the tri-

angles APR, APE, the common fide A P, and

A P 1 = A R- + P R« - 2 A R x P R . cof. A R P
= A E : + P E l - 2 A E x P E . cof. A E P

;

from which lalt equation, we obtain

rA __, ARxPR.cof. ARP-RE'
cof. A E P =

and this gives

cof. A E P =

AE x PE

cof. a R P - fin. R A E . fin. R P E
cof. R P Ecof. R A E

or, to Amplify the computation,

cof. A E P = tan. RAE.f cof. A RP _ i

tan. PRE [fin. RAE. fin. PRE 'j

From the former of thefe, which is the eafieft to enun-

ciate, Cagnoli deduces the following rile for reducing an

angle, having its vertex out of the plane of reduction :

•viz,

" The cofine of the reduced angle is equal to the cofine

of the obferved angle, minus the rectangle of the fines of

the angles of elevation ; the remainder being divided by the

re&angle of the cofines of the fame angles."

The angle A R P being thus reduced to A E P, the

two others, with the fide R E, will ferve to calculate A E
and P E ; and, confequently, the reqnifite data will thus

be obtained for finding the diftance A P.

Note —Inltead of the preceding formula: of reduction,

that given by Delambre may be employed, which is more
convenient for the purpofes of computation : viz.

ffin. i(ARP+ RAE- PRE) x
\EP = </•? fin.^(ARP + P"

L cof. RAP .

AE-PRE)xT
PR E - RAE) S-

I cilRPE 3

It may be obferved, with regard to the practical utiht)

of this problem, that, as it is eafy to mealurc an altitude

with great accuracy by the barometer, we may determine

from a projecting part of a Iteep mountain, the pofition*

of the towns and other objedts fituated in the valleys which

it overlooks, without the neccflity of meafuring a bafe.

For Farther ii formation 011 this fubjeft, the reader 1.

referred to the " Trigonometrical Survey of England and

Wales," by Col. Mudgc ; " Bafe du Syftcme Metriquc De-
cimal," by Delambre ;

" Expofition des Operations faites

en Lapponie," by Swanben?; ; to the treatifea on " Topo-
graphy and Geodcfia," by Puiffant ; and to the " Memoire
Topographique," lately tranfiated into Englilh by M. Ma-
lortie.

Surveying Crofs. See Citoss.

Surveying Quadrant. See Quadrant.
Surveying Scale, the fame with reducing fcale.

Surveying Wheel. See Perambulator.
SURVEYOR, one that hath the overfight and ore of

confiderable works, lands, or the like. See Supervisor.
Such are the furvcyor-general of the king's manors; fur-

veyor of the king's exchange, mentioned in flat. 9 Hen. V.

ftat. i. c. 4 ; furveyor-general of the works ; iurveyor-

general of his majefty's woods and parks; furveyor-general

of the crown-lands, &c.

Surveyor of the Highiuayt. See Highway.
Surveyor, Marine. See Marine Surveyor.

Surveyor of the Melting, is an officer of the mint, whofe
bufinefs is to lee the bullion call out ; and that it be not

altered after the delivery of it to the melter.

Surveyors of the Navy, are two officers who fit at the

navy-board, being invelled with the charge of building and

repairing his majelly's (hips at the different dock-yards of

the kingdom, for which purpofe they are trained to the

theory and practice of (hip-building. It is alfo their office

to know the Hate of the navy ; to audit the accounts of all

boatfwains and carpenters ferving therein ; and to enquire

into the condition of all the naval (lores, at home and

abroad, in order to fupply whatfoever may be deficient.

Surveyor of the Ordnance, is an officer, whofe charge

is to furvey all the king's ordnance, (tores, and provifions

of war, in the cuftody of the (lore-keeper of the Tower of

London ; to allow all bills of debts, to keep checks on
labourers' and artificers' works, &c.

There are alfo many other officers called furveyors, in

the different departments in the (late and revenue ; as the

furveyor of the pictures in the royal houfehold ; furveyor

of the private roads, and furveyor of gardens and waters,

belonging to the Board of Works, ice. ; furveyor-gene-

ral of the duchy of Cornwall ; general furveyors, and

furveyors of counties, belonging to the tax-office ; fur-

veyors of land and woods, belonging to the duchy court

ot Lancaller; furveyor-general, furveyor, furveyors-general,

refident in London, and alfo of the riding officers ; land-

furveyors ; furveyors of paper, keys, baggage, land-car-

riage officers, buildings, coall-waitcre, king's warehoufe,

Ealt India varehoufe and navigation, belonging to the cuf-

toms ; general furveyors ;
general furveyors of diltillery ;

furveyors of glafs and coaches, in the excife office ; fur-

veyors of the falt-office ; refident furveyors of the general

pod-office, and bye-letter office ; furveyors of the flamp-

Juties ; furveyors of the hawkers' and pedlars' office; fur-

veyor of the royal hofpital at Greenwich ; furveyor of the

victualling-office, &c.
Surveyor is alfo ufed for a gauger.—And alfo for a

perton who meafures and makes maps of lands. See Sur-
vi Yisr. and Gauging.—And alfo for-a perfon who direct*
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and fupcrintends private- and public buildings, bee lii ijlij-

ing, and Party-WV/t.
SURVIVOR, in /.sin, fignifies the longer liver of two

joint-tenants ; or any two perfons joined in the right of any

thing.

Thus, when two or more perfons are feifed of a joint-

cfh'.te of inheritance, for their own liveB, or pur auter vie,

or arc jointly poinded of any chattel interefi, the entire

tenancy upon the deccafe of any of them remains to the

furvivors, and at length to the lall furvivor ; and he (hall

be entitled to the whole ellate, whatever it be, whether an

inheritance or a common freehold only, or even a Ief« eftate.

This right of furvivorfhip is called by our ancient authors

thejus accrefcendi, becaufe the right upon the death ot

joint-tenant, accumulates and incrcafes to the furvivors ; or

as they themfelves exprefs it, pars ilia communis accrefcit

fup, rjlitibus, de perfona in pcrfonam ufque ad ultimum fuper-

Jlitem. And this jut accrefcendi ought to be mutual ; which

e Blackftone apprehends to be the reafon why neither

the king, nor any corporation, can be a joint-tenant with a

private perfon ; for here is no mutuality : the private per-

fon has not even the remoteit chance of being feifed of the

entirety, by benefit of furvivorfhip ; for the king and cor-

poration can never die. For the encouragement of hufbandry

and trade, it is held, that a ftock on a farm, though occu-

pied jointly, and alfo a itock uled in a joint undertaking,

by way of partnerfhip in trade, lria.ll always be confidered

as common and not as joint property ; and there fhall be no
furvivorfhip therein. Blackfl. Comm. b. ii.

SURVIVORSHIP. Payments which are not to be

made till fome future period, are termed reverfions, to diftin-

guifh them from payments which are to be made imme-
diately.

Reverfions are either certain or contingent. Of the for-

mer fort are all fums or annuities payable certainly at the

expiration of any terms, or the extinction of any lives.

(See Reversions.) Of the latter fort are thofe which
depend on anv contingency ; as, particularly, the furvivor-

fhip of any lives beyond other lives. Thefe form the moil

intricate and difficult part of the doctrine of reverfions and
lite-annuities ; and the books in which this fubjeft is

treated mod at large, and at the fame time with the mod
precifion, are Mr. Simpfon's Sele£t Exercifes ; Dr. Price

on Rtverfionary Payments ; and Mr. Morgan on Annuities
and Affurances on Lives and Survivorfhips.

The whole likewife af the third volume of Mr. Dodfon's
Mathematical Repofitory relates to this fubjedt ; but Mr.
Dodfon's inveftigations being founded on M. De Moivre's

hypothefis, of an equal decrement of life through all its

ftages, the rules are very incorrect, when the lives are either

under 15, or exceed 60 years of age. For this reafon, Dr.
Price, and alfo Mr. Maferes, curfitor baron of the exche-
quer, (in two volumes, entitled the " Principles of the Doc-
trine of Life-Annuities,") have difcarded the valuation of
lives grounded upon it ; and the former, in particular, in

order to fet afide all occafion for ufing them, has fubftituted

in their room a great variety of new tables of the proba-
bilities and values of lives, at every age, and in every fitua-

tion ; calculated not upon any hypothefis, but in ftridt con-

formity to the belt obfervations. Thefe table6, added to

other new tables of the fame kind in Mr. Baron Maferes's

work juft mentioned, form a complete fet of tables, by
which all queftions relating to annuities on lives and fur-

vivorfhips, may be anfwered with as much correftnefs as

the nature of the fubjeft allows. See JLiFE-jf/muitiet.

It mould be obferved, that in all computations of con-

tingent reverfions involving together the lives of males and

females, the fhorter duration of the former is a circumftance
which ought not to be difregarded. The following table*
therefore, derived by Dr. Price from the probabilities of
lives in Sweden among n.ales and females feparately, are

inferted here, not only as being well fitted for calculating
the values of reverfions of the above-mentioned defcription,

but alfo as they ferve to prove the truth of an important
faft, not previoufiy afcertained, in the do&rine of life-

annuities.

Table I.

Shewing the probabilities of the duration of human life

among males and females, deduced from obfervations of
the proportions of the living to the numbers that have
died at all ages for twenty-one years, from 1 755 to 1776,
in the kingdom of Sweden.

Males. Females.

Born 10,282—28 2 born dead. 10,277- 2
1
7 bom dead.

Age. Living. Deer. Expect. Livmg. Deer. Ex[.cft.

Born alive. IO,COO 2300 33.20 10,000 2090 35-7°
I year 7,700 500 42.45 7,910 518 44.00
2 7,20O 337 43-83 7.392 350 46.05

3 6,863 240 44.96 7,042 250 47-31

4 6,623 150 45-57 6,792 '35 48.04

5 6,473 125 45.62 6,657 120 48.00
6 6,348 105 45.50 6.537 105 47.87

7 6.243 90 45.26 6-433 -85 47.64
8 6.153 75 44.91 6.347 70 47-28

9 6,078 65 44.46 6,277 60 46.80
10 6,013 55 43-94 6,217 52 46.25
1

1

5.95 s 45 43.26 6,165 46 45-55
12 5-9 >3 45 42.58 6,119 40 44.85
'3 5,86S 40 41.91 6,079 35 44.15

H 5,828 40 41.24 6,044 35 43-46
'5 5,788 39 40.56 6,009 35 42.76
16 5>749 39 39-83 5>974 40 42.04
17 5-7IO 39 39- 1' 5.934 40 4J-3 1

18 5-671 44 38-39 5' 894 42 40.59
'9 5,627 44 37-67 5,852 43 39.87
20 5.583 50 36-95 5.S09 43 39-'5
21 5-533 50 36.28 5,766 43 38.43
22 5.483 5° 35-62 5.723 43 37-72
2 3 S'433 55 34-96 5,680 44 37.01

24 5'378 55 34-3° 5,636 45 36.29
25 5.3 2 3 55 33- 63 5-59 1 45 35-58
26 5,268 55 32.98 5,546 5° 34-9°
27 5.2'3 55 32.32 5,496 52 34-21
28 5.'58 55 31.66 5-444 55 33-53
29 5> 103 56 3 1.CO 5.389 55 32-85
3° 5>°49 59 30-34 5.334 60 32-17

3 1 4.988 60 29.69 5.274 60 31-54

3 2 4,928 60 29.04 5.214 65 30-91

33 4,868 60 28.39 5>>49 65 30.28

34 4,808 60 27-74 5,084 65 29.66

35 4.748 60 27.09 5,019 60 29.03

36 4,688 60 26.43 4.959 56 28.26

37 4,628 60 25.76 4.903 56 27.50
38 4.568 60 25.09 4.847 56 26.74

39 4.508 60 24.42 4.79 1 58 25.97
40 4.448 65 23-75 4>733 65 25.21

41 4.383. 72 23-t5 4,668 75 24.68

24-75142
| 4.3" [

80 22.54
1

4>593 76



SURVIVORSHIP.

M/ILES. r EMALES

Age. Living, Dei

43 4,231 80 2
' -93 4-5 '7 76 23 6a

44 4,151 80 tl.31 4,441 75 23.10

45 4,071 80 20.71 4,366 72 22.57

46 3.99' So 20.12 4.294 67 21.91

47 39" 80 19.52 4,227 65 21.24

48 3.83' 80 18.92 4.162 65 20.58

49 3-7 >
1 85 '8.32 4,097 70 19.92

50 ^,666 95 17.72 4,027 75 19.26

5' 3.57« 95 17.17 3-95 2 80 18.64

52 3-476 95 i6.6 ? 3.872 85 18.01

53 3.38' 95 16.C8 3-787 *5 7-39
54 3,286 95 i$-S3 3,702 85 16.77

55 3. '9' 95 14.98 3' 6, 7 85 .6.15

56 3,096 95 '4-43 3.532 85 15-53

57 3,001 101 '3-87 3-447 90 14.92

58 2,901 IOO •3-33 3.357 90 '4-3'

59 2,801 100 12.79 3-267 IOO 13.69

60 2,701 105 12.24 3> l67 1 10 13.08

61 2,596 no 11.72 3.o57 118 1 2.56

62 2,4S6 "5 1 1. 21 2-939 120 12.04

63 2-37' "5 10.73 2,Siy 120 11.52

64 2,256 "5 10.26 2,699 120 1 1.01

65 2,141 "5 9-7? z .579 120 10.49

66 2,026 "5 9-30 2,459 120 9-97

67 1,911 120 8.S4 2,339 120 9.49
68 i.79' •25 8.40 2,219 120 8.94

69 1,666 125 7-99 2,099 120 8.42

70 1,5+1 125 7.60 i,979 '30 7.91

7' 1,416 125 7.22 1,849 140 7-53

72 1,291 120 6.87 1,709 150 7.16

73 1,171 120 6-53 '•559 160 6.78

74 1,051 no 6.22 •-399 150 6 40

75 94' 105 5.89 1,249 140 6.03

76 836 IOO 5.56 1,109 130 5-73

77 736 90 5- 25 979 120 5-43

78 646 85 4.92 •s59 no 5.11

79 56. 80 4-59 749 100 4-79
80 481 75 4.27 649 95 4-47
81 406 70 3-96 554 90 4-'3

82 336 65 3 69 464 85 3-84

83 271 60 3-45 379 80 3-59

84 21

1

50 3-3° 299 75 3-42

85 161 40 3.16 224 55 3-40
86 1 21 3° 3-°4 169 40 3-34

87 9' 22 2.88 129 3° 3.22

88 69 17 2.64 99 23 3-°5

89 52 '4 2-34 76 18 2.82

90 38 12 2.02 58 15 2-55

9' 26 9 43 12

92 17 7 3' 10

93 10 6 21 8

94 4 3 '3 6

95 1 1 7 1 4
96 3 1

2

97
1

1

Table II.

Shewing the probabilities of the duration of human lite

among males and females, taken collc&m ly, deduced
from the preceding tabK-.

Bon i 10,249—249 bori dead.

Age. Living. Deer. Expea. \r: Living.

78

ExpecV

I9.O9Born alive. 10,000 2195 34-42 49 3-924
I year 7.805 5 C9 42.95 5° 3,846 85 18.46

2 7,296 344 4-1-92 5' 3.761 87 I7.87

3 6,752 245 46.1

1

52 3-674 90 I7.29

4 6,707 143 46.78 53 3.5S4 90 16.70

5 6,564 12 2 46.79 54 3-494 9 1 l6.I2

6 6,442 105 46.66 55 3-403 9i '5-53

7 6-337 87 46.43 56 3-3 '2 92 14.95
8 6,250 73 46.07 57 3,220 95 44-37

9 6,i77 62 45.61 58 3- 12 5 95 '3-79
10 6,115 54 45.07 59 3^3° ICO 13.21

1

1

6,061 45 44-38 60 2-93° ic8 12.63

12 6,016 42 43-70 61 2,822 114 12.12

'3 5-974 38 43-oi 62 2,708 118 11.62

'4 5.936 37 42-33 63 2,590 118 11. 11

'5 5,899 37 41.64 64 2,472 118 10.61

16 5,862 40 40.92 65 2.354 118 10.10

17 5.822 40 40.19 66 2,236 118 9.62

iS 5,782 4 2 39-47 67 2,118 121 9.15

'9 5.740 43 38.74 68 1.997 124 8.67

20 5,697 47 38.02 69 >>8 73 124 8.20

21 5,650 47 37-33 70 1.749 127 7.72
22 5.603 48 36.64 7i 1,622 '33 7-3 2

23 5.555 48 35-96 72 1,489 *3S 6.89

24 5.5°7 5° 35-27 73 '-35+ 140 6-53

25 5-457 5° 3458 74' 1,214 130 6.23

26 5,407 52 33-9' 75 1,084 121 5.91

27 S>355 54 33-23 76 963 "5 5-59
28 5-3°' 55 32-56 77 848 105 5.28

29 5.246 55 31.88 78 743 95 4.96

3° 5>'9' 59 31.21 79 648 90 4. 61

3> 5> l 3 2 60 3°-57 80 558 90 4.28

3 2 5.072 62 29.94 81 468 84 4.01

33 5,010 63 29.2,0 82 384 75 3.80

34 4-947 63 28.67 83 309 65 3-57

35 4.884 59 28.03 84 244 55 3-39
36 4,825 58 27-3"1 85 189 45 3-23

37 4.767 58 26.68 86 144 35 3-09

38 4>7°9 58 26.01 87 109 27 2.92

39 4,651 60 2 5-33 88 82 20 2.71

40 4.59' 65 24.66 89 62 '5 2 43
4' 4.526 73 24.05 90 47 '4 2.05

42 4-453 78 23-44 9' 33 12 1.7-1

43 4-375 78 22.83 92 21 10 1.40

44 4.297 78 22.22 93 11 6

45 4,219 /6 21.61 94 5 3
46 4- '43 74 20.98 95 2 1

47 72 20.35 96 1 1

48 3-997 73 19.72



SURVIVORSHIP.

Table III.

Shewing the values of annuities on fingle lives among males and females, according to the probabilities of tire duration

of life in the kingdom of Sweden. See Table I.

Males. Females. Lives in general. Males. Females. Lives in general.

Aijes. 4 per Ct. 5 perCt. 4 per Ct. 5 per Ct. 4 per Ct. 5 per Ct. Ages.

49

4 per Ct.

II.528

5 per Ct. 4 per Ct. 5 per Ct. 4 per Ct. S per Ct.

I 16.503 I4.O5I 16.820 14.271 16.661 14.161 IO 516 '2-333 1 1.205 II.930 IO.860

2 '7-355 14.778 17.719 15 034 '7-537 17.906 50 II.267 IO.298 12.049 IO.970 11.658 IO.634

3 '7-935 I5.279 18.344 '5-57' 18.139 15.425 5' II.03O IO.IOO 11.769 •0-737 "•399 I0.418

4 18.328 I5.624 18.780 15.951 18.554 15.787 52 IO.785 9.895 11.492 10.507 .1.138 10.201

5 18.503 15.786 18.927 15.088 18.715 '5-937 53 IO.53I 9.682 1 1.220 10.280 10.875 9.981
6 18.622 I5.9OI 19.045 16.203 18.833 16.052 54 IO.269 9.460 '0.937 10.042 .0.603 9-75'

7 18.693 '5-977 19.131 16.291 18.912 16.134 55 9.998 9.229 10.642 9.792 10.320 9.510
8 18.725 16.021 19.162 '6-335 18.943 16.178 56 9.717 8.988 '0-334 9.529 10025 9.258

9 18.715 16.030 19.151 16.343 '8.933 16.186 57 9 425 8.736 10.012 9-253 9.718 8.894
lO 18.674 16.014 I9.IO9 16.325 18.891 16.169 5* 9.I40 8.489 9.692 8.976 9.416 8.732
1

1

18.600 15.970 19.041 16.286 18.820 16.128 59 8.845 8.232 9-358 8.687 9.101 8.458
12 18.491 15.896 18.952 16.229 18.721 16.062 60 8.54O 7-963 9-039 8.406 8.789 8.184

*3 18.378 15.819 18.840 16.153 18.609 15.9S6 61 8.241 7.700 8.739 8.144 8.490 7.922

'4 18.246 15.724 18.707 16.059 18476 15.89. 62 7.950 7.442 8-453 7.895 8.201 7.668

'5 18.105 15.624 18.568 15.960 18.336 15.792 63 7.669 7-'93 8.166 7-643 7.917 7.4.8
16 17.958 '5-5'7 18.424 15.856 18.191 15.686 64 7-382 6.938 7.870 7382 7.626 7.160

•7 17.803 15.404 18.290 15.761 18.046 15.582 65 7.090 6.676 7.566 7. in 7.328 6.893
18 '7-643 15.285 18.151 15.662 17.897 •5-473 66 6.792 6.408 7.252 6.831 7.022 6.619

•9 17.492 '5-'75 18.OI3 ' 5-5 63 17.752 '5-369 67 6.489 6.134 6.930 6.541 6.709 6-337
20 '7-335 15.059 17.872 15462 17.603 15.260 68 6.20I 5.872 6.596 6.239 6.398 6.055
21 17.192 '4-955 17.725 I5-356 I7-458 '5-155 69 5-933 5.628 6.253 5.926 6.093 5-777
22 17.042 14.846 '7-573 15.245 17-307 15.045 70 5.670 5-389* 5.897 5-599 5-783 5-494
2 3 16.887 '4-732 17.414 15.129 17.150 14.930 7' 5.418 5-158 5-564 5-293 5.491 5.225
24 16.742 14.627 17.252 15.009 16.997 14.818 72 5.180 4.940 5.261 5-ci3 5.22c 4.976
2 5 16.592 14517 17.087 14.886 16.839 14.701 73 4.940 4.719 4.998 4.770 4.969 4-744
26 16.436 14.402 16.915 '4-757 16.675 '4-579 74 4.724 4.521 4.792 4.581 4.758 4-55'
27 16.274 14.282 16.751 14.636 16.51

2

14.459 75 4.487 4.302 4.582 4.388 4-534 4-345
28 16.105 14-156 16.588 14.515 16-346 '4-335 76 4-253 4.084 4-367 4.189 4.310 4.136
29 i5-93o 14.024 16.427 14.396 16.178 14.210 77 4.024 3-87' 4.145 3-983 4.084 3-927
SC- '5-75' 13.889 16.261 14.272 i6.cc6 14.080 78 3.768 3-63' 3-913 3-767 3.840 3- 699
SI '5-575 '3-756 1 6. 1 04 14.156 15.839 '3-95 6 79 3-5' 2 3-39° 3.668 3-536 3-59° 3-463
3* '5-395 13.619 15.941 '4-035 15.668 13.827 80 3.260 3-'5 2 3.402 3-285 3-33' 3.2,8

33 15.208 '3-477 15.787 •3-923 •5-497 13.700 81 3-°'7 2.921 3-'45 3.041 3.081 2.981

34 15.014 '3-327 15.629 13.806 15.321 .3.566 82 2.792 2.706 2.905 2.812 2.848 2.759

35 14.812 13.170 15.465 13.684 15.138 »3-427 83 2.6co 2.523 2.699 2.615 2.649 2.569
36 14.601 13.006 15.278 '3-542 •4-939 '3-274 84 2-473 2.403 2.559 2.480 2.516 2.441

37 14.382 •2-833 15.070 '3-3^2 14.726 13.107 85 2.371 2.306 2.552 2.476 2.461 2.361

38 14.154 12.652 14.854 '3-213 14.504 12.932 86 2.281 2.222 2.518 2.446 2-399 2-334

39 13916 12.462 14.629 13.036 14.272 12.749 87 2.154 2.103 2-43 • 2.365 2.292 2.338
40 13.668 12.261 14.401 12.856 14034 12.558 88 '•955 1.912 2.294 2.236 2.124 2.074
4i 13.426 12.065 14.185 12.687 13-805 12.376 89 1.698 1.664 2.108 2.059 1.903 1.861

42 13.196 11.880 '3-994 12538 •3-595 12.209 90 1.417 1.392 1-873 ••833 1.645 1. 612

43 12.984 11.710 '3-798 12.387 '3-39' 12.048 9 1 1. 154 '•136 1.628 1.596 '•39' 1.366

44 12.763 11.532 I3-596 12.229 '3-179 11.880 92 0.835 0.824 ••349 ••325 1.092 I.C74

45 '2-535 "347 '3-3 8 3 I2.c6l 12.959 11.704 93 0.477 0.471 1.071 1.054 0.774 0.762

46 12.297 lu *53 '3-'5' 11.876 12.724 11.514 94 0.240 0.238 0.799 0.788 0.519 o-5'3

47 12.051 10.951 12.894 11.668 12.472 11.309 95 o.coo o.coo 0.544 °-537
48 11.795 10.738 12.620 11 -443 12.217 11.090 96 c.coo o.coo 0.320 0,317

,



SURVIVORSHIP.

Table IV.

Shewing the Valuea o. annuities on two joint lives, according to the probabilities (in Tab. II.) of the duration of human
life among males and females collectively, reckoning intercft at 4 per cent.

Intereft 4 per cent.

Differences of age o, 6, 12, and 18 years.

tgn.

1- 1

V
-• Values. AgCB. \ - Values. Ages. 1

'
\ slues. Ages

49-67

Values.

5.764[3*2(2 1- 7 '3-989 1-1 3 13.894 1-19 '3-389 49-49 it.966 49-55 8.139 49-61 7.008

2- 2 I3.583 2- 8 14.780 2-14 .4.557 2-20 14.008 50-5C E..707 50-56 7.874 50-62 6.749 50-68 5.487

3- 3 14-558 3- 9 >5-3 2 3 3-15 14.988 3-2 ' 14.417 51-51,8.469 51 57 7.613 51-63 6.505 51-69 5.221

4- 4 -5-267 4-1015. 685 4-16 15.259 4-22 14.671 52-52 8.230 52-58 7-35' 52-64 6 256 52-70 4-953

f- 5 "5-577 5-1 1 15.817 5-i7!i5-J26 5-23 14.725 53-53 7-9 4 53-59 7.083 53-6; 6.0^4 ?3"7« 4.694
6- 6,15.820 6-1 2; 15.887 6-i 8

,
15-354 6-24 14-74 ' 54-5417-748 54-60 6.814 54-66 5 743 54-72 4-455

7- 7:16.003 7-'3 ij.9'4 7-1915.351 7-25 14.727 55-55|7-495 55-61 6-555 55-67 5-474 55-73 2.231
s - S 10.109 8-I4 !5 8-20 15.510 8-26 i4- 6"3 5O-5r.17.229 56 62 6.299 56-68 5.204 56-74 4.043

9- 9> l6. 1^2 9-15 15-824 9 21 15.244 9-27 •4.590 57-576.924 57-63 6.045 57-69 4.956 57-75 3-844
IO-IO 16.141 10-16115. -.29 10-22 15.149 10-28 14484 58-586.678 58 64

i

58-70 4-664 58-76 3-637
1 1-1 1 16.087 11-17 15.617 11-23 15.053 n-29 '4-357 59-59! 5.388 59-65 5 5i9 59-7i 4-395 59-77 3-43°
12-12 15.982 [2-iS ic.+77 12-24 14.889 12-30 14.202 60-60 5.104 60-66 5.249 60-72 4.149 60-78 3.210

"3-»3 15.8 c? "3- I9 15.527 !3- 2 5 14 7 .6 '3-3' 14.045 61-61 5.844 61-67 4.984 6i-73 3-927 6i-79 2.974
14-14 1 ;.-ji 14-20 15.16+ 14-26 14.566 14-3 2 13-874 62-62 5.600 62-68 4-729 62-74 3-747 62-80 2-744

15-15 IJ-535 15-2

1

1 5.00

1

15-27 4-39 2 '5-33 13.700 63-6 3 5 367 63-69 4.482 63-75 3-563 63-81 2 -557

16-16 1

16-22, 14.832 16-28 14.216 16-34 13.520 64-64 5.128 64-70 4.231 64-76 3-37^ 64-82 2.396

•7-17 '--23 14.665 17-29 14.042 17-35 1.3-34° 65-65 4.S81! 65-71 3.982 65-77 3.180 65-83 2.252

18-18 15.023 18-24 14.491 18-30 13.860 18-36 13.141 66-66 4.626 66-72 3-750 66-78 2.974 66-84 2.123

19-19 14.854 19-25 14.320 I9-3I ,3.687 '9-37 12-934 67-67 2.362 6 7-7 3 3-527 67-79 2-743 67-85 2.910

20—20 14.68a 20-26 14- 144 20-32 13.512 20-38 12.720 68-6S 4.103 68-74 5-34o 68-80 2.514 68-86 1.910

21-21 14.525 21-27 '3976 2J-3i •3-345 21 -39 12.505 69-69 3-851 69-75 3-147 69-81 2-324 69-87 1.798

22-22 14.360 22-28 13.807 22-34 1
3- 173 22-40 12.286 70-70 3-593 70-76 2.946 70-82 2.155 70-88 1.661

23~ 2 3 14.194 23-29 1363 5 2.5-55,12.997 23-41 12.073 -1-71 3-345 7 1-77 2.752 71-83 2.004 71-89 1.464

24-24 [4.020 24-30 13455 24-36112.801 24-42 11.873 72-72 3.128 72-78 2.558 72-84 1.875 72-9 ) 1.189

25-25 13.849 2 5-3

1

13 284 2 5-37|i 2.599 25-43 11.683 73-73 2 935 73 79 2-355 73-85 1.768 73-9i o-937

26-26 13.671 26-32 13.108 26-3812.387 26-44 u.485 74-74 2 -797 74-80 2. 172 74-86 1-692 74-92 0.708

27-27 3-495 2 7-33 i 2 -935 27-59 12.170 2 7-45 11.284 75 75 2.648 75-8i 2.017 7 5-^7 1.605 75-93 o-575

28-28 13 3 23 28-34 12 763 2S-40 11.953 28-46 1 1.072 2.490 76-82 1.877 76-88 1-497 76-94 0.481

29-2<; 1; IT 29-S5 I2.586 29-41 11.74: 29-47 10.847 77-77 2.340 77-83 1.756 77-89 1-339 77-95 0.421

30-50 1 - 30-36 12.390 30-42 ii'543 30-48 10.606 78 78 2 17c 78-84 1 .639 78-90 1.097

.51-31 12.795 31-37 [2.(92 31-43 n-359 3i-49 10.365 79-79 1.967 79 *5 1.524 79-91 0.863

32-32 IS.624 32-58 II.988 3 2 -44 1 1.
1
70 32-50 10.128 80- 8c 1.758 80-86 1.416 80-92 0.638

33-33 12.456 33-39 11.779 33-45 13.978 33-51 9.905 81-81 1 6co 81-87 1.320 8i-93 0.5 1

1

34 34 12.286 34-40 II.568 34-46,10.775 34-52 9-( 79 82-82 1.472 82-88 1.225 82-94 0.427

35-35 12. 109 35-4« II.361 35-47110.557 35-53 9.452 B3-83 364 83-89 1.094 83-95 o-379

36-36 1 1 9°4 36-42 1 I.I 56 36-48 10.314 36-54 9207 84-84 1.276 84-90 1

37 37 11.683 37-43 i°-953 37-49 tc 37-55 8.951 1.212 85-91 0.725

38-3S i 1.452 10.741 5S-50 9-805 38-56 8 683 86-86 I. I72 86-92 0556

39"39 1 1.209 39-45 lO. 5 [0 39-51 9.558 39-57 8.404 87-87 LI27 0.459

40-40 10.964 40-46 10.286 40-52 9.308 40-58 8.124 88-88 I.07I 88-94 0.396

41-41 10.732 41-47 10.049 41-53 9.066 41-59 7-839 1 'y E 9 O..949 89-95 0.364

42-42 IO.531 42-4S 9.813 4 2"54 8.830 42-60 7.569 90-90 0.7 IS
i

43-43 ' 0.346 43-49 9.581 43-55 8.597 43-61 7 3 '8 91-91 0.516

44_44 10.154 44-50 9 35i 44-56 8-354 44-62 7075 92-92 0.326

4J~4' I54I45-5 1 9 '2'» 45-57 45-63 6.836 93-93 0.236

46-46 9.736146-52 46-58 7.841 46-64 0.5SO 94-94 0.190

47-4" 9 497 147-53 8.658 47-59
,

7-56 3 47-65 6-3 23 95-95 ,0.024

48-4S
,
9.236

1
48-54 8.402 48-60 7.281 48-66 6.048



SURVIVORSHIP.
Table V.

Shewing the value* of two joint lives, according to the probabilities (in Tab. II.) of the duration of human life among
males and females collectively.

Interell 4 per cent.

Differences of age 24, 30, 36, and 42 years.

Ages. Values. Ages. Values, Ages. Values. Ages. Values. \ ;es. Values. • Values. Ages. Values. \ [i Value*..

1-25 12.832 '-3' 12.196 '-37 u.465 '-43 10.546! 37-61 7.561 37-67 6. 1 15 37-73 4.603 37-79 3-352
2-26 13.409 2-32 12.730 2-38 11.913 2-44 10.946 38-62 7.296 38-68 5.828 38-74 4-4°5 38-80 3.098
3-2- »3>778 3-33 13.066 3-39 12.164 3-45 II. 168 39-63 7-033 39-69 5-543 39-75 4.195 39-81 2.889

4-28 14.003 4-34 13.264 4-40 12.284 4-46 1 1.260 40-64 6763 40-70 5- 2 54 40-76 3.975. 40-82 2.710

5-29 r4°37 5-35 •3-277 5-4' 12.242 5-47 "•183 41-65 6.492 41-71 4977 41 77 3.762 41-83 2-553
6-30 '4°33 6-36 13.242 6-42 12.185 6-48 1 1.064 42-66 6.225 42-72 4-73° 42-78 3-539 42-84 2.418

7-3

'

14 006 7-37 13.170 7-43 12. 1 12 7-49 10.915 43-67 5-957 43-73 4-507 43-79 3-295 43-85 2.305
8-32 '3-944 8-38 '3-°59 8-44 12.004 8-50 'o-743 44-68 5.689 44-74 4.322 44 80 3.052 44-86 2.203

9-33 '3-855 9-39 12.913 9-45 n.865 9-5' 10.560 45-69 5.426 45-75 4.128 45-81 2.854 45-87 2.083
IO~34 '3-74' 10-40 1

2

-743 10-46 1 1.694 10-52 10.357 46-70 5- '53 46-76 3-9 2 ' 46-82 1 2.684 46-88 '•933
1 1-35 13.604 11-41 12.563 11-47 "•493 tlS3 10.140 47-71 4.884 47-77 3-715 47-83 2.533 47-89 1.708

12-36 13.428 12-42 '2-379 12-48 11.259 12-54 9.898 48-72 4633 48-78 3-489 48-84 2.396 48-90 '•385

•3-37 i3- 2 34 '3-43 12. 196 '3-49 II.on '3-55 9.644 49-73 4-398 49-79 3- 2 3 8 49-85 2. 2 27 49-91 1.090

14-38 '3-02 3 14-44 11.997 14-50 10.759 14-56 9-37' 50-74 4.205 50-80 2.990 50-86J
2. 171 50-92 0.818

"5-39 12.798 15-45 11.787 5-5i 10.514 '5-57 9.087 5 '-75 4.008 51-81 2.792 51-87' 2.050 5'-93 0.662

16-40 12.570 16-46 11.562 16-52 I10.264 16-58 8.709 52-76 3-803 52-82 2.623 52-88I 1.901 52-94 0.551
17-41 l2 -35 l 7-47 11.328 '7-53 10.018 '7-59 8.503 53-77 3.605 53-83 2-475 53-89 1.68

1

53-95 0.468
18-42 12.146 18-48 1 1.076 18-54 9.761 18-60 8.208 54-78 3-389 54-84 2-344 54-90 1.366

•9-43 11.951 19-49 10 819 '9-55 9.500 19-61 7.928 55-79 3-i5° 55-85 2.232 55-9' '-078

20-44 11. 751 20-50 10.567 20-56 9.228 20-62 7.658 56-80 2.909 56-86 2.130 56-92 0.810

21-45 11.550 21-51 10.332 21-57 8953 21-63 7396 57-8

1

2.710 57-87 2.010 57-93 0.655
22-46 "•335 22-52 10.092 22-58 8.675 22-64 7.127 58-82 2-539 58-88 1.864 58-94 0.546
2 3-47 1 1107 2 3~53 9.852 23-59 8.385 23-65 6.851 59-83 2-385 59-89 1.646 59-95 0.464
24-48 10.862 24-54 9.602 24-60 8.097 24-66 6.566 60-84 2.248 60-90 ••333
25-49 10.612 2 5~55 9-347 25-61 7.823 25-67 6.275 61-85 2-'35 61-91 1.050
26-50 10.364 26-56 9.080 26-62 7-557 26-68 5.986 62-86 2.037 62-92 0.789
27-51 10.130 2 7-57 8.807 27-63 7.297 27-69 5.702 63-87 1.926 63-93 0.639
28-52 9.894 28-58 8-534 28-64 7.032 28-70 5-4'5 64-88 1.790 64-94 o-533
29-53 9.659 29-59 8.250 29-65 6.761 29-71 5-I36 65-89 1.585 65-95 0.456
3°-54 9-4'3 30-60 7.967 30-66 6.481 30-72 4.881 66-90 1.290

3'~55 9.167 31-61 7.702 31-67 6.197 31-73 4.646 67-91 1.017
32-56 8.912 32-62 7.446 32-68 5-9*7 32-74 4-453 68-92 0.764

33-57 8 651 33-63 7.196 33-69 5.642 33-75 4.251 69-93 0.617

34-58 8.389 34-64 6.942 34-7° 5-364 34-76 4.040 70-94 0.514

35-59 8. 114 35-65 6.679 35-7' 5-°93 35-77 3-833 71-95 0.41

1

36-60 7-833 36-66 6.402 36-72 4.840 36-78 3.605

The preceding tables furnifh the means of determining
the exnft differences between the values of annuities, as they
are made to depend on the furvivorfhip of any male or

female lives ; which hitherto has been a defideratum of con-
fiderable confequence in the doftrine of life-annuities. What
has made this of confequence is chiefly the multitude of fo-

cieties, eltablifhed in this and foreign countries, for pro-
viding annuities for widows. The general rule for cal-

culating from thefe tables the value of fuch annuities is the

following.

Rule.—Find in Table III. the value of a female life at

the age of the wife. From this value fubtraft the value in

Table IV. of the joint continuance of two lives, at the
ages of the hufband and wife. The remainder will be the
value in a Jingle prefent payment of an annuity for the life of
the wife, (hould fhe be left a widow. And this lad value,

divided by the value of the joint lives increafed by unity,

will be the value of the fame annuity in annual payments
during the joint lives, and to commence immediately.

9

Example.—Let the age of the wife be 24, and of the

hufband 30. The value in Table III. (reckoning intereft

at 4 per cent.) of a female life aged 24, is 17.252. The
value in Table IV. of two joint lives aged 24 and 30, is

13.455, which, fubtrafted from 17.252, leaves 3.797, the

value, in a Jingle prefent payment, of an annuity of 1/. for

the life of the wife after the hufband ; that is, for the life

of the widow. The annuity, therefore, being fuppofed

20/., its value, in a Jingle payment, is 20 multiplied by

3.797, that is, 75.94/. And this lad value divided by

14.455, (that is, by the value of the joint lives increafed by
unity,) gives 5.25, the value in annual payments beginning

immediately, and to be continued during the joint lives, of

an annuity of 20/. to a wife aged 24 for her life, after her

hufband aged 30.

In order to give as full directions as poffible in this im-

portant cafe, we mall here infert the following table, taken

from the Treatife on Reverfionary Payments, vol. ii.

p. 431. 7th edit.

Tablb



SURVIVORSHIP
Table VI.

Shewing the value of an annuity for the life of a wife after

the death of her hufbaud, deduced from the Sweden
obfervations, on the feparatc probabilities of the duration

of life among the males and females.

Annuity to/. Intered 4 pet

Wifc'i Hufc.

Value of the Ann.

WilVs H..(b.

Value of the Ann.

Age. Age. Single Ann. Aye. Age. Ann.
pr Puvii. I'd', ui. l'avm.

c. c. c.

16 3°-63 ..87 36 33-74 2.61

22 3>- 2 2.26 42 41.81 3.86

28 42.08 2.76
36

48 49.64 4-38

l6 34 49.04 3-3* 54 61.71 6.04

40 58-54 4-3' 60 74-44 8-43

46 68.62 5.46 66 88.76 12.00

5 2 81.60 7.24

58 96.25 9.82 42
48

34.62
41.81

3.00

3.86

20 31.90 2.03
42 54 5>-<53 5-25

26 37.28 2.46 60 64.25 7-49

3 2 43.60 3.CO 66 77.69 10.75

20 38 51.52
61.21

73-°5

3.80
4.80

6.31

"2 92.63 16.16

44
5° 46 34-'5 3.18

56 86.44 8.36 52 4 2 -54 4.29
62 102.14 11.79 46 58

'0
70

?3-io

65.65

79-97

6.00

8.65

12.9924

37-97

2.15

2.623°
36 44-5' 3.22 5° 33-42 3-44

24 42 53-79 4.1S
5°

56 4'-75 4.70

48 63.90 5-38 62 53.00 6.83

54 76.50 7.21 68 65.62 10. 11

60 9'-55 10.06

54 31.89 3-63
28 32.64 2.28

54
60 41-23 5.27

34 3825 2-77 66 51.94 7.70

40 46.35 3.58 72 64.82 u.88
28 46 55.16 4-57

52 66.94 6. 14 58 30.14 3-92

53 80.54 8.45 58 64 39-°4 5-75

64 95.56 1 1.90 70 50.28 8.87

r- 33-* 6 2-43

38 39-52 3-04

44 47-7' 3-92

3 2 50
56
62

58-J3

70.29

84.95

5.22

7.09

10.05

68 100.24 14.49

In mod of the fncieties for providing annuities for

widows, the right to the annuity is made to depend on the

continuance of the hufband's life for a given term. In this

cafe, the value of the annuity is to be obtained by the fol-

lowing rule.

Rule.—Find the value of the annuity for two lives

geater by the given term of years than the given liven,

ifceunt this value for the given term, (that is, mul-iply

it by the value of 1/. due at the end of the given term,)

Vol. XXXIV.

and then multiply it again by the probability that the twn
given lives (hall both continue the given term. This laft

produft will be the auhver in a Jingle prefent payment. And^
this anlwer, divided by the value ot the joint lives incicafed

by unity, will, be the anfwer in annual payments, to com-
mence immediately, and to be continued during the joint

lives.

Example.—The value is required of an annuity of 1/. for

the life of a wife aged 20, after her huiband aged 26 ; pro-

vided the huiband lives four years. Interelt at 4 per cent.

Anfwer.—The given lives increaled by four years beconv

24 and 30. The value of an annuity for the life of a wife

aged 24, after her huiband aged 30, has been juft found to

be 3797, which difcounted for four years, (that is, mul-

tiplied by .8548, the value of 1/. due at the end of four

years, by Tab. II. under Annuities,) becomes 3.245
The probability that a female life, aged 20, (hall continue

four years, is (by Tab. I.)
j \ ;

,. The probability that a

male life, aged 26, (hall continue four years, is i-Ui- The
probability, therefore, that the two lives (hall both continue

four years, is J£oS, multiplied by ££££. The produft is

*m, which, multiplied by 3245, give 3.017, the anfwer

in a (ingle payment. And 3.017, divided by 15.144, (the

value increafed by unity of two joint lives aged 20 and 26.

by Tab. IV.) gives .199, the value in annual payments,
to commence immediately, and to be continued during the

joint lives of the huiband and the wife. The annuity, there-

fore, being fuppofed 20/. (to be enjoyed for life by a wife

aged 20, after her huiband aged 26, provided he lives four

years,) the value is, in a Jingle prefent payment, 60.34/.;
and, in annual payments, 3.99/.

Problems in the Dodrine of reverfionary Sums and Annuities

payable on Survivor/hips.

Problem I.

To find the value of an annuity payable for what (hall

happen to remain of a given life, after it has furvived

another given life.

Solution.—From the value of the life of the expeftant

fubtraft the value of the joint lives. The remainder will be

the number of years' purchale which ought to be given for

the annuity.

Example.—Let the expeftant be a male aged 24, who is

to enjoy 20/. per annum for his life, after a female aged 30.
The value of his life, reckoning intereft at 4 per cent., is

(by Tab. III.) 16.742. The value of the joint lives is

(by Tab. IV.) 13.455; which, fubtrafted from 16.742,
leaves 3.287, the number of years' purchale to be given for

the annuity ; which being 20/., its value is 65.74/., in a

/ingle payment. And 65.74/., divided by 14.455, (that is,

by the value of the joint lives increafed by unity,) give=

4.54.'., the value, in annual payments, to commence immedi-
ately, and to be continued during the joint lives.

N.B. It has been before (hewn, that had the expeSani

been a female aged 24, and the pojfejfor a male aged 30, the

former value would have been 75.94/., and the latter 5.25/.

Such is the difference in this cafe depending on the furvivor-

fhip being that of a female rather than a male. In many
other cafes, the difference is much greater.

Prob. II.

To find the prefent value of an ejlate of a given yearly

value, to be entered upon on the furvivorfliip of a given life

beyond another.

I
1

1

Solution.



SURVIVORSHIP.
Solution.—Find the value of an annuity on two equal

joint lives, whole common age is equal to the age of the

oldeft of the two propofed lives, which value fubtraft from

the perpetuity, and take half the remainder. Then lay,

as the expectation of the youngeft of the two lives is to that

of the oldeft, fo is the faid half remainder to a fourth pro-

portional, which will be the number of yearn' purchafe re-

quired, when the life of the expectant is the oldelt of the

two. But if the expectant is the youngeft, then add the

value fo found to that of the joint lives, and let the fum be

fubtracted from the perpetuity, and the anfwer will be ob-

tained in this cafe.

The value thus found, divided by the value of the joint

lives, increafed by unity, will give the value in annua] pay-

ments, beginning immediately, and to be continued during

the joint lives.

N.B. In this and all the following folutions, no diftinc-

tion is made between the lives of males and females.

Example.—Suppofe the ages of the two lives to be 30
and 24, the former of which is the expectant. Let the

yearly value (or net rent) of the eltate be 20/., and the rate

of intereft 4 per cent. The value cf two equal joint lives,

aged 30, is (by Tab. IV.) 12.965 ; the perpetuity is 25 ;

the difference is 12.035 ; the half of which is 6,017 ; the

expectation of the youngeft life is (by Tab. II.) 35.27;
and of the oldejl life, 31.21. Therefore, as 35.27 is to

31.21, fo is 6.017 to 5.324 years' purchafe, which, mul-

tiplied by 20 (the rent of the eitate), gives 106.4S, the

required value in a fingle payment of a reverfionary eltate to

come to a perfon aged 30, provided he furvives a perfon

aged 24. And 106.48, divided by 14.455, fthe value of

the joint lives increafed by unity,) quotes 7.36, the value

required in annual payments during the joint lives.

Had the youngeft life been the expeftaijt, the value juft

found in years' purchafe (that is, 5.324) mult have been

added to 13.455, the value (by Tab. IV.) of the joint

lives, which would have made 1S.779; and this fum fub-

trafted from 25 (the perpetuity), would have given 6.221,

the value in years' purchafe of the eltate, fuppofing it to

come to the youngeft of two lives aged 24 and 30, provided

it furvives the oldelt.

Prob. III.

To find the value in prefent money of a legacy, or ?ny
grofs fum, payable to a perfon ot a given age, on his fur-

viving another perfon, whofe age is alfo given.

Find by the lad problem the value in years' purchafe of

an eltate, whofe net rent is the fame with the interelt of the

given turn ; and this value divided by 1/., increafed by its

intereft for a year, and the quotient multiplied by the in-

terelt of the given fum, will be its value in a Jingle payment.

And this Jingle payment, divided by the value incrcaled by
unity of the joint lives, will be the value in annual payments,

to commence immediately.

Example.—Suppofe, as in the laft example, the ages of

the two lives to be 30 and 24, the former of which is ex-

pectant. Let the legacy be 500/., the interelt of which

at 4 per cent, is 20/. The value of an eitate of 2c/. per ann.

to come to a perfon aged 30, if he furvives a perfon aged

24, is, by the folution of the laft problem, 5.324 years'

purchafe, which divided by 1.04, (that is, 1/. increafed by
its intereft at 4/>w cent, for a year,) and multiplied by 20/.,

gives 102.2, the required value in a fingle payment of 500/.
payable to a perfon aged 30, on his hirviviag a perfon
aged 24. The value in annual payments, during the joint
lives, is 7.01/. The reafon of the difference between the
value of an eltate, and a fum equivalent to it, may be feen
in Dr. Price's Treatife on Reverfionary Payments, vol. i.

chap. 1. quell. 10.

This rule, firlt given by Mr. Simpfon, in his Seleft
Exercifes, is partly founded on M. De Moivre's hypothefis,
and, in the middle ftages of life, gives the values fufficiently
correct ; but if either of the two lives be very old or very
young, it is by no means to be depended upon. In thele
cafes, the following rule, deduced from the real probabilities
of life, and given by Mr. Morgan in the 78th volume of
the Philofophical Tranfaclions, mould always be adopted.
Let F denote the value of an annuity on a life one year
younger, and P on a life one year older than B ; A P,
A F, and A B, the values of an annuity on the joint lives

of A and F, A and P, and A and B. Let denote the
number of perfons living in the table at the age of F ;

I, the number at the age of B; and c, the number at the
age of P ; and let r be 1/., increafed by its intereft for a year:
then will the exadl value of the fum S, payable on the contin-
gency of B the elder life furviving A the younger, be equal to

Ir.Y - AF-c.P- AP
+ r - 1 . B - A B.

The value of S, on the contingency of A the younger fur-

viving B the elder, is obtained, as in Mr. Simpfon's rule, by
fubtracting the value found above from the whole value of
the reverfion, after the extinction of the joint lives.

It may not be improper to obferve, that M. De Moivre
has given a very erroneous folution of this problem ; and
the reader, if he has any doubt, may be convinced of its in-

accuracy, by referring to Dr. Price's Treatife on Rever-
fionary Payments, vol. i. chap. 3. 7th edit.

Prob. IV.

To find the annuity payable during life to a perfon of a
given age, if he furvives another perfon whofe age is given,

and which is equivalent in prelent value to a given fum or
legacy payable on the fame condition.

Solution.—Find the difference between the value of the

fingle life of the expeftant, and the value of the joint lives.

Find alfo, by the lalt problem, the value of a fingle pay-
ment of the given fum or legacy. The latter, divided by
the former, will give the required life-annuity.

Example.—Let the ages be 30 and 24, the former of
which is expectant. Let the fum be 500/., and the rate of
interelt 4 per cent. The value of the life of the expectant
(in the columns for lives in general, in Tab. III.) is

16.006; the value of the joint lives is (by Tab. IV.)

13.455 > tne difference is 2.551. The value, by the laft

problem, of 500/. payable, if a life aged 30, furvives a
life aged 24, is 102.2 ; which, divided by 2.551, gives

40.06, the life-annuity, equivalent to the fum, reckoning
intereft at 4 per cent.

The fingle and annual premiums, in the following table,

have been computed by Mr. Simpfon's rule in the third

problem ; and the equivalent annuity by the rule in the

fourth problem.

Table



SURVIVORSHIP.

Table VII.

ing the v.. ' pending on the emit' t one life furviving another, according to the Northampton
Table of Obfervations, (fee Tab. 111. und r LlFB-Annuities,) reckoning intereft at 3 per cent.
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H-749 1.427 5-723 IO 34-4°4 2.271 5.282 10 48.705 4.044 5.064

'5 24 '•444 6.21 ^ '5 33 2.287 5-6 '5 47.968 4.066 5-4I5

20 '•4^5 738 20 .-;-- s43 2.299 6.136 20 47.144 4.091 5.809

25 22 '•437 7-197 25 31.640 6.526 25 46.017 4.052 6.170

30 2 1 ..; 1.417 7-746 30.209 2.223 6.974 3° 44.680 4.004 6.608

35 20.317 s.422 35 ;
s 9 2.177 7510 35 43.101 3-95o 7-'53

10 40 19.070 '•383 •1.272 3° 40 26.834 ' [35 8.183 50 40 41.208 3.891 7.838

45 17.696 1.364 10.314 45 24.901 2.088 8.995 45 38.846 3.807 8.657
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'5 28.786 1.838 5-76o '5 40.023 2-974 5.560 '5 57-403 5.863 5.282
20 27.961 1.848 6.207 20 39.164 2.991 5.986 20 56.669 5.905 5-643

25 26.811 1. 819 6.582 25 37.969 2-954 6.371 25 55-^15 5.863 5-975
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1
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SURVIVORSHIP.
The preceding table is one of the tables of the Equitable

Society for Alfurances on Lives and Survivorfhips, which has

been adopted, with little or no variation, by all the other fo-

cieties lately eftablifhed for the afTurance of lives. It was com-
puted in the year 1782, when Mr. Simpfon's was the only

rule in exiflence. In the middle ftages of life it is fufficiently

accurate, but it fails when the life in expectation is very old ;

and in this cafe recourfe is always had, in the Equitable

AfTurance office, to Mr. Morgan's correct rule in the

Philofophical TranfaCtions. See Assurances.
Explanation.—The annual premium in this table is fup-

pofed to be payable during the joint continuance of the

lives of the pojfeffbr and expeBant ; and the firft payment
is fuppofed to be made at the time of purchasing the

aflurance.

The equivalent annuity Signifies that annuity to which
either theJingle premium, fpecified in the table, or the annual
premium, will entitle an expeBant during his furvivorfhip,

lliould Inch an annuity be preferred to a grofs fum payable
0:1 furvivorfhip. Thus the payment of either 34.5S8A

1 34/. 1 is. tod. ) in hand, or of 2.569/. (2/. 1 is. $d.) annually,

during the joint lives of a wife aged 25, and a hufband
aged 35, the firft. payment to be made immediately, will,

according to this table, entitle the wife, mould (he furvive

the hufband, either to 100/., payable to her when (he be-

comes a widow, or to an annuity payable during her life,

after becoming a widow, of 6.464/. (61. gs. 4<A ) If (he is

35, (or of the fame age with her hufband,) a fingle payment
of 31.472/., or an annual payment of 2.474/., wi^> DY t 'le

table, entitle her either to 100/. payable on her furvivorfhip,

or to an annuity for her life of 7.466/., after furvivorfhip.

Any payments greater or lefs will entitle to grofs fums
or annuities proportionably greater or lefs.

Prob. V.

To find the value of an eftate to be entered upon at the

deceafe of B, provided he furvives A.
Anfwer—Find the value of an annuity on the longejl of

two equal lives (fee Life- Annuities), whofe common age
is that of the older of the two lives A and B, which value

fubtradt from the perpetuity, and take half the remainder.

Then it will be, as the expectation of the duration

of the younger of the lives A and B is to that of

the older, fo is the faid half remainder to the number of

years' purchafe required, when B is the oldeft of the two.

But if B be the youngeft, then to the number of years'

purchafe thus found, add the value of an annuity on the

longeft of the lives A and B, and fubtraft the fum from
the perpetuity for the anfwer in this cafe.

The value of the reverlion in annual payment?, till the

claim is determined, is found by dividing the Jingle prefent

payment by the value of the two joint lives ; and the fame
value in annual payments, till the claim becomes due, is found

by dividing the fingle payment by the value of the life

ofB.
Example.—Let the age of A be 30, and that of B 60

years. Let the given eftate be 40/. per ami. and intereft

at 4 per cent. The value of the longeft of two lives, whofe
common age is 60, is, according to col. 3. Tab. III. and

by the rule under Life- Annuities, 11.474, which, taken

from 25, the perpetuity, leaves 13.526 for the remainder :

therefore it will be, as 31.21, the expectation of A by
Tab. II., is to 12.63, tne expectation of B, fo is 6.762,
the half remainder, to 2.733, tne number of years' purchafe

required, which being multiplied by 40, gives 109.32 for

she value in one prefent payment.
But if A had been 60, and B 30, the value required

would have been 5.433, multiplied into 40, or 217.42; be-

caufe the value of the longeft of the two lives A and B
(by col. 3. Tab. III. and the rule under hlFE.Annuities)

is 16.828 years' purchafe.

This rule of Mr. Simpf m is founded on the fame prin-

ciples with his rule in Prob. III. ; and is, therefore,

equally incorrect in the earlier and later period; of life.

The following rule, deduced by Mr. Morgan from the

real probabilities of life, ai.d publifhed in the 78th vol. of

the Philofophical Tran faction •., is current in all c

Retaining the fame fymbols as in the folution of the third

problem, the exact value of an eltate of 1/. per ann. de-

pending on the contingency above-mentioned, will be _=

^.F-AF-c.P-PA B-AB , _._____ — __
y when B is

2 b . r — 1 2

the oldeft of the two live'. If B is the youngeft, the value

is found as directed above, by fubtradting this from the

value of the reverlion after the longeft of the two lives of

A and B.

The value of a given fum S may be obtained by multi-

plying the above expreflion into .

Thefe problems include all the cafes of furvivorfhip be-

tween two lives for their 'whole duration. The two following

problems, given by Dr. Price in his " Treatife on Rever-

fionary Payments," relate to cafes of furvivorfhip between
two lives, when the furvivorfhip is reftrifted to a term of

years lefs than the whole duration of the lives.

Prob. VI.

" B, expectant, will lofe a given fum, fhould he furvive A,
within a given time. What ought he to pay for the ajjuranee

of it ?" In other words : " What ought he to pay for a

given fum to be received at the death of A, fhould he

happen to furvive him within any given time ?"

Anfwer.—Divide the fum of the decrements of life in the

Table of Obfervations, from the age of A, for the

given time, by the given time ; and, by the quotient,

divide the number of the living in the table at the age
of A ; and, again, by this fecond quotient, divide the given

fum, referving the third quotient.

[N. B. When the age of A is under 60, and the term fo

large as to exceed the difference between it and 70, it will

be beft, when the London table is ufed, to divide the

given fum, not by the fecond quotient here mentioned, but

by the complement of the life of A.]
Find the value of an annuity on the life of B, for the

given time. To this value add the quotient, that will arife

from dividing the value of an annuity certain, for the given

time, by twice the complement of the life of B ; and they«m,

multiplied by the referved quotient, will be the required value

in a fingle prefent payment.

Example.—Let the Table of Obfervations be Mr. Simp-
fon's for London. (See Tab. I. under Expectation.)
Let the rate of intereft be 3 per cent. ; A, feven years of

age ; B, 30 ; the given time 14 years ; the given fum
100/. The fum of the decrement for 14 years from the age

of 7, is 73, which, divided by 14, gives 5.2. The number
of the living at 7 is 430, which, divided by 5.2, and 100/.

divided by the quotient, gives 1.2 1/. the quotient to be re-

ferved.

The value of an annuity for 14 years on the life of B, is

by Prob. III. under Life- Annuities, 9.5 The value of

an annuity certain for 14 years, is by Tab. III. under

Annuities, 11.296, which, divided by 94.4 (twice the

complement
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comfleni.ni of the life of B), gives .12, which, added to 9.5,
gives 9.62 ; and this again multiplied by 1.2 1, the rcftrved

quotient, gives I 1 .64, the prefent value in one payment of

ioo/. payable il the death of A, aged 7, to B, aged 30,
fhould A die and leave B the furvivor within 14 years.

N. B. The expectation of B is 23.6 by Tab. II.

under Exit. 1 ation ; and it fhould he remembered, that

twice the expectation is always the complement of a life.

The prefent value for 14 years of two joint lives, one 7, and

the other 30 years of age, may be found id the method ex-

plained under L.\vv.- Annuities, to be nearly 9 years' purchafe ;

and 11.64/., divided by this value, with unity added, or by
10, gives 1. 1 64, the foregoing value in annua! payments

during the joint lives for 14 years, the firfl payment to be
nude immediately, and the loft payment at the end of 14
years, Ihould the joint lives not fail.

Scholium.—It deferves particularly to be remembered,
that in this method likewife may be calculated, what fums
ought to be paid on any furvivorfhip, within a given time, of

one life beyond another, in confideration of any given fum
now advanced. The following example of this is a cafe

which has offered itfelf in practice.

" A perfon, aged 30, has in expectation an eftate which
in to come to him, provided he furvives a minor, aged 7, be-

lie is out of his minority ; that is, provided he fhould

be himfelf living at the time of the minor's death, fhould

tint happen before he is 21. In thefe circumftances, he

wants to borrow 1000/. on his expeUalitn. What rcverfisn

nut of the eftate depending on fuch a furvivorfhip, is a pro-

per equivalent for this fum now advanced, interelt being

reckoned 3t 3 per cent, and the probabilities of life being

fuppofed the fame with thofe in Mr. Simpfon's Table of

London Obfervations ?"

Anfater.— It appears from what has been juft determined,

that tor 1 1.64/. now advanced, the proper equivalent in fuch

circumlances, is, 100/. to be paid in cafe the furvivorfhip

fhould take place ; or as much of the eftate as 100/. will buy
at 3 per cent., fuppofing the firlt rent to be received imme-
diately, that is, 2.91 2/. per annum. By the rule of pro-

portion, therefore, for 1000/., the proper equivalent will be

8591/. in money, or 250/. per annum out of theeftate.

Pkob. VII.

" ico/. will be loft to B's heirs, fhould he happen to die

after A, "within a given time. What is the price of the

ajfurance of it ?—That is, what is the prefent value of 100/.

payable at the death of B, provided his death fhould happen

after A's death, within a given time f"

Anftvcr.—Divide the fum of the decrements of life in the

Table of Obfervations, from the age of B, for the given

time, by the given time ; and by the quotient divide the

number of the living at the age of B ; and again, by this

fecond quotient, divide the given fum, referring the third

quotient.

Find the value of an annuity on the life A for a number
of years, lefs by one year than the given time, which fub-

tract from the value of an annuity certain for the fame num-
ber nf year-. Multiply the remainder by the rcferved quotient,

and divide the produS by the amount of 1/. for one year,

and let it be a fecond referved quotient.

Again: Multiply into one another thefirfl referved quo-
tient, and the value of an annuity certain for the given time

;

and divide the product by twice the complement of A's life.

This lajl quotient, added to thefecond rcferved quotient, will

be '.heanfwer in a prefent finale payment.

Example.—Let the age of B be 40 ; of A, 30 ; the

'.im ico ; rate of intereft 4 per cent ; the given time 20

years ; the Table of Obfervations, Mr. Simpfon's. See
Expectation.
The fum of the decrements of life, in this table, from the

age of 40, for 20 years, is 127, which, divided by 20 (the
given time), gives 6.38. The number of the living at 40 is

229, which] divided by 6.38, gives 35.8: and 100/. (the
given fum) divided by 35.8, gives 2.79, the firfl quotient

to be referved.

The value of an annuity for 19 years, on a life at 30
years of age, is 10.3 ; which, fubtrafted from 13.134, the

value of an annuity certain for 19 years, by Tab. III. un-
der Annuities, and the remainder multiplied by 2.79, gives

7.89. This product, divided by 1.04 (the amount of it.

in one year), gives 7.60 ; the fecond referved quotient.

2.79 multiplied by 1359, (the value of an annuity certain

for 20 years,) gives 37.916 ; and this produil, divided by

94.4 (twice the complement of A's life), gives .401, which,

added to 7.60, gives 8/. the anfwer ; or the value of 100/.

payable at the death of B, on the contingency of hia fur-

viving A, aged 30, and both dying in 20 years.

It is plain that this is likewife the fum that ought to be
lent to B now, on the expectation of 100/. at his death,

provided it Ihould happen after A's death in 20 years.

This rule gives the juft folution in all cafes, except when
B, the expectant, is the youngefl of the two lives, and at

the fame time the term of years greater than the comple-
ment of A's life. In this particular cafe the following rule

mult be ufed.

Find, by the preceding rule, the value of the all'urance

of the given fum for a term of years, equal to the comple-
ment of A's life, and let this value be referved. Multiply
by one another the givenfum ; the value of 1/. to be received

at the end of a number of years equal to the complement of

A's life ; and the value of an annuity certain for as many
years as the given term exceeds this complement ; and the

produil, divided by the complement of B's life, and the

quotient added to the value referved, will be the true value

fought.

Example.—Let the age of B be 30 ; of A, 40 ; the

term 47 years ; and every thing clfe a i
: in the laft example.

The complement of A's life is 39.2. The value of 100/.

to be received at the death of B, if he furvives A within 39
years, may be found by the preceding rule to be 16.15/.

»

the value to be referved. The value of 1/. to be received at

the end of 39 years is, by Tab. II. under Annuities,
.2166. The value of an annuity certain for 8 years (the

excefs of the given term above the complement of the life of

B) is 6.733.
And thefe two values multiplied by one another, and by

ioo/., give 145.83 ; which divided by 47.2 (the comple-

ment of the life of B), and 16.15, added to the quotient,

make 19.23/. the value fought.

Remark.—As after finding the prefent value of an eltate,

or annuity, it is neceffary to divide that value by the amount
of 1/. in one year, in order to find the prefent value of a

fum equivalent to the annuity ; fo, after finding the value of

a fum, it is neceffary to multiply that value by the faid

amount, in order to find from it the value of an equivalent

annuity.

In the firft example, therefore, the value of an eflate of

4/. per annum, would be 8.32/.; in the fecond example, 20/.

And this is, as it ought to be, the value for the whole dura-

tion of the lives.

The cafes in which three lives are involved in the furvi-

vorfhip are fo numerous and complicated, that it would far

exceed the limits of this article to enter into a minute invefti-

gition of them. The four following problems, however,

being
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being almoft felf-evident, require no explanation : the re-

maining ones are all taken from Mr. Morgan's Treatife on

the Doftrine of Annuities and Aflurances, with the excep-

tion of Prob. XII., which has been taken from his paper in

the Philoiophical Traufa&ions for the year 1789, to which

the reader is referred for its demon Itration.

Prob. VIII.

To find the value of an annuity of 1/. during the life of

A, after the extinction of the lives of B and C.

Solution.—From the value of an annuity on the longed of

the three lives, deduftthe value of an annuity on the longed

of the two lives of B and C ; the remainder will be the num-

ber of years' purchafe required : fo that if A, B, C, repre-

fent the values of annuities on the fingle lives of A, B, and C ;

A B, AC, and B C, the values of annuities on the two

joint lives of A and B ; A and C, B and C, and ABC,
the value of an annuity on the three joint lives, the value re-

quired by Prob. IV., and the rule under L.iFE-Anuui/ies,

will be A + B + C-AB-AC-BC-f-ABC
-B-C + BC = A+ABC-AC-AB.

Example.—Let the ages of A, B, and C, refpe&ively be

24, 36, and 48, the rate of interelt 4 per cent., and the pro-

babilities of life as among males and females colleftively in

the kingdom of Sweden. By Tab. III. A is equal to

16.997 ; by Tab. IV. and Prob. IV. Life-Annuities,

ABC may be found = 9.372 ; and by Tab. IV. and V.

A C and A B are equal to 12.801 and 10.862 : hence the

required value will be 2.706./, or 2/. 14*. nearly.

Prob. IX.

To find the value of an annuity of i/. during the life of

A, after the extinction of the joint lives of B and C.

Solution.—Dedudl the value of an annuity on the three

joint lives, from the value of an annuity on the fingle life of

A, and the remainder will be the anfwer.

Example Suppofing the ages, the rate of intereft, and

the probabilities of life, to be the fame as in the preceding

problem, the value in this cafe will be 16.997 — 9.3 7 2 =
7.625/., or 7/. Ms. 6d.

Prob. X.

To find the value of an annuity of 1/. during the longed

of the two lives of A and B, after the deceafe of C.

Solution.—From the value of an annuity on the longed of

the three lives (found by Prob. IV. Life-Annuities), deduct

the value of an annuity on the fingle life of C, the remain-

der will give the value required ; or retaining the fame fym-

bols as in Prob. VIII., it will be=A + B+ABC-
AB-AC-BC.

Example.—The ages of A, B, and C, the rate of inte-

red, and the probabilities of life, being ftill the fame as in the

two preceding problems, the value will be 1 6.997 + 14.939

+ 9.372 — 12.801 — 10.862 — 10.314 — 7.331/, or

7/. 6s. Sd.

Prob. XI.

To find the value of an annuity during the joint conti-

nuance of the two lives of A and B, after the deceafe

of C.
Solution—Find (by Prob. IV. under LiFE-Annuities) the

value of an annuity on the three joint lives ; deduft this from
the value of the two joint lives of A and B, and the re-

mainder will be the aniwer.

Example.—Let the ages be 30, 42, and 60, the rate of
interelt 4 per cent., and the probabilities of life as among
males and females collectively in the kingdom of Sweden.

By Prob. IV. under Life-Annuities, and Tab. IV. in this

article, the value of the three joint lives may be found
= 6.998 ; and by the fame table, the value of the two joint
lives of A and B is 11.J43; the value required, therefore,
will be 4.54J/., or 4/. 1 is. nearly. Had the ages been 24,
36, and 48, the value would have been 12.8m — 9.372
= 3.429/., or 3/. 8.r. Gil nearly.

Prob. XII.

To determine from any Table of Obfervations the value of
a given fum, payable on Che contingency of C's furviving B,
provided the life of A (hall be then extinft.

Solution—Let k reprefent the number of perfons living

in the table at the age of K, a perfon one year younger
than C ; /3 the fame number at the age of F, a perfon one
year younger than B ; c and b the number of perfons living

at the refpeftive ages of C and B ; m the number of perfons
living at the age of P, a perfon one year older than B ; and
d the fame number at the age of T, a perfon one year
older than C. Let F K, A F K, B K, A B K, &c. be
the value of an annuity on the joint lives of F and K ; of
A, F, and K; of B and K ; of A, B, and K, &c—
Let r be 1/. increafed by its interelt for a year, and S the
given fum ; then will the value required, when either

S . kB or C are the olded of the three lives, be —— x
6c

/3 . F K - A F K S . $

FC - A FC -
3 r

- B K - A B K 4-

3*
1

x BC-ABC- ll? x
3<*'

PC- S. dAPC+^—x BT
b c r

ABT- th.PT-APT

If A be tie oldejl of the three lives, let x reprefent the num-
ber of perfons living in the table at the age of H, a perfon
one year younger than A ; a the fame number at the age of
A ; s the number at the age of N, a perfon one year older

than A ; and let the feveral combinations denote, as in the

former cafe, the values of the joint lives H and K ; of H, B,
and K ; ofA and K, &c. Further, let R denote the value of
the given fum, payable if C fhould furvive B, found by

S . i
Prob. II., then will the value required be = R -— x

3 C

S . a

6 a

H K - H B K A K - A B K
+

HC - HB C
S r - 1

3''
AC- ABC +~r—oar

NC-NBC+ S.d AT-ABT j.NT-NBT
3 cr

+

If the lives are all equal, the value will be
S . r -

6r

V — 3 CC — 2CCC, where V denotes the perpetuity.

Mr. Simpfon, in his Seledt Exercifes, has given the fol-

lowing folution of this problem, founded partly on M. De
Moivre's hypothefis, and which is a fufficiently near ap-

proximation in thofe cafes where neither of the lives is very

young or very old.

Cafe I.—If the life C be the oldefl of the three : From the

value of an annuity o\\ the life of C, take the value of the

two joint lives B and C ; multiply the remainder by the

given
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given turn, and the product divided by twice the expecta-

tion of A, will rive the value fought.

Cafe 2.

—

If the life B be the oldefl of the three : From the

value of an annuity for as many years of C's life as are

exprefied by the double of B*a expectation, fubtract the

value of the two joint lives B and C ; multiply the re-

mainder by the given fum, and divide the product by twice

the expectation of A, as in the preceding cafe.

- 3.—If the life A be the oldcjl of the three : Find the

va'.ue of the life C, if older than B ; otherwife find the

value thereof for a> many year; as arc expreffed by the

double of B's expectation. And from the value thus

Found, let the value of the joint lives A and C be fub-

trafted ; multiply the remainder by the given him, and the

product, divided by twice the expectation of B, will give

the anfwer in this cafe.

Example.—Let the age of C be 25, that of B 49, and

that of A 30. Let the given fum be 1000/., the rate of

intcrell 4 per cent., and the probabilities of life as they are

among males and females in the kingdom of Sweden. This

cxampl-.-, it i* plain, belong* to cafe 2. The expectation of

B by Table II. being 19.09, the double of it will be 38.18.

The value of an annuity on the life of C for 38.18 years

by Table III., ai.d the third problem under the article Life-
Annuitics, is 15.992, from which deducting 10.612, the va-

lue of the joint lives of B and C by Table V., we have
5.3S, which being multiplied into 1000, and the product di-

vided by 62.42, or twice the expectation ofA by Table II.,

the quotient 86.190/., or 86/. ss. \od., will be the value re-

quired.

PnoB. XIII.

To find the value of a given fum payable on the death of

A, if hit life mould be the Jirfl that fails of the three lives

of A, B, and C.
Solution.—Find by Prob. XII. the value of the given fum

payable, if C (the elder of B and C) fhould be living at the

deceafe of A, in cafe B is then dead. Find next by
Prob. III. the value of the given fum payable, if C is liv-

ing at the deceafe of A, whether B is then living or not.

Subtract the former value from the latter, and the remainder

will be the value required.

Prob. XIV.

To find the value of a given fum payable, if A fhould be

the fecond that fails of the three lives A, B, and C.

Solution.—Find by Prob. III. the value of the given

fum on the contingency of C's furviving A, and alfo on the

contingency of B's furviving A. Find by Prob. XIII. the

value of the given fum on the contingency of A's life being

the firfl that fails. From the fum of the two former fub-

tract twice the latter value, and the remainder will be the

value required.

Prob. XV.
To find the value of a given fum payable on the death of

A, if his life (hould be the lajl that fail-! of the three lives

of A, B, and C.

Solution.—Find by Prob. XII. the value of the given

fum payable, if C fhould live till the deceafe of A, in cafe

B (hould be then dead (C being fuppofed the elder of B
and C.) Find next by Prob. V. the value of the given

fum payable, if A fhould die after B. Subtract the former

value from the latter, and the remainder will be the value

required.

Prob. XVI.

To find the value of a given fum payable on the extinc-

tion of the lives of A and B, fhould they be the Jirfl that

fail of the three lives of A, B, and C.

1
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Find by Prob. XII. the expectation of C,
on the contingency of A's furviving B, and alfo hie ex-
pectation on the contingency of B's lurviving A. The (urn

will be the value required.

Prob. XVII.

To find the value of a given fum payable at the deceafe
of A, if his life mould be \\\<: Jirft or fcind that fails of
the three lives of A, B, and C.

Solution.— Find by Prob. XV. the value of the ^iven
fum payable, if A (hould be the lajl that fails of the three

Subtract this from the value of the given fum after

the deceafe of A (found by Prob. III. under the article

Reversions), and the remainder will be the anfwer.

Prob. XVIII.

To find the value of a given fum payable on the deceafe
of A, it his life fhould be the fecond or third that fails of
the three lives of A, B, and C.

Solution.—Find by Prob. XIII. the value of the given
fum, if A fhould be the Jirjl that dies of the three lives.

Subtract this from the value of the given fum payable on
the death of A (found by Prob. III. under the article Re-
versions), and the remainder will be the value fought.

Prob. XIX.

To find the value of a given fum payable on the death of

A, if his life fhould be thefrjl or the lajl that fails of the

three lives of A, B, and C.

Solution.— Find the value of the given fum by Prob. XIV.
if A's life (hould be the fecond that fails of the three lives.

Subtract this from the value of the given fum after the de-

ceafe of A (found by Prob. III. under the article Reveh-
. and the remainder will be the value required.

The folutions of the feven preceding problems being de-

rived from that of the twelfth, may be obtained with perfeft

accuracy from Mr. Morgan's folution of that problem, or

with tolerable exaftnefs from Mr. Simpfon's approximation,

when none of the lives fall fliort of 10, or exceed 65 years

of age. Thefe problems, like the twelfth, have alfo been

feparately inveltigated by Mr. Morgan, in a paper publimed
in the volume of the Phil. Tranf. for the year 1791, to

which the reader is referred for the folutions.

Of the few remaining problems, in which three lives are

involved in the lurvivorfhip, correct folutions have been

given by Mr. Morgan in the different volumes of the Phil.

Tranf. for the years 1791, 1794, and 1800; but thefe are

neceilarily fo very complicated, as to render them unfit to be

inferted here.

SURUND, in Geography, a town of Hindooltan, in the

circar of Sirhind
; 33 miles N. of Sirhind.

SURUNGA, or Suisju, a fea-port town of Japan, in

the illand of Niphon, and capital of a province of the fame

name. This town was formerly as large as London, and
famous for being the relidence of fome of the cubos or em-
perors. The interior of the city was inhabited by the gen-

try, and thefuburbs were occupied by merchants and traders.

Although it be now fallen into decay, it retains fome of its

ancient privileges. On the N. fide is a ftrong caftle, in

which one of the royal family formerly rcfided as governor,

but one of them rebelling in the 17th century, the caltle

was converted into a prifon, where the rebel prince was con-

fined till he put an end to his own life. Many of the in-

habitants at that time left the city : 170 miles E. of Meaco.
SURUSTI, a town of Hindooftan, in Moultan ; 42

mil. E.N.E. of Batnir.

SURWILISKI, a town of Lithuania, in the palati-

nate of Wilna; 36 miles S.S.E. of Wilna.

SURY
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SURY h Comlal, a town of France, in the department

•f the Rhone and Loire; 12 miles N.W. of St. Etienne.

N. lat. 47 22'. E. long. 2 53'.

Sury en Faux; a town of France, in the department of

the Cher ; 3 miles N. of Sancerre.

SURYA, a town of Bengal ; 43 miles S.S.E. of

Ghidore.

Surya, in Hindoo Mythology, is the common name of the

fun, or rather a perfonification of that luminary. In all

idolatrous nations, among all people indeed unenlightened

by revelation, the fun was an objeft of early and ardent

adoration. (See Idolatry.) With the Hindoos, the fun

appears to have been almoft univerfally invoked, and by the

lower claffes no doubt fuperllitioufly ; but by Brahmans

and the initiated, it is afTerted typically of that " divine

and incomparably greater light, which illumines all, delights

all, from which all proceed, to which all mult return, and

which alone can irradiate (not our vifual organs merely, but

our fouls and) our intellefts." Thefe, as we are told by fir

W. Jones, may be confidered as the words of the molt facred

text in the Indian fcripture. See O'm.
We muft not be furprifed, as remarked by the fame au-

thor, at finding, on a clofe examination, that the characters

of all the Pagan deities, male and female, melt into each

other, and at laft into one or two : for it feems a well-

founded opinion, that the whole crowd of gods and god-

defles in ancient Rome and modern Benares, mean only the

powers of nature, and principally thofe of the fun, ex-

prefled in a variety of ways, and by a multitude of fanciful

names. A phufible opinion has been entertained by learned

men, that the principal fource of idolatry among the an-

cients, was their enthufiaftic admiration of the fun ; and

that when the primitive religion of mankind was loll amid

the diffractions of eftablifhing regal governments, or ne-

glected amid the allurements of vice, they afcribed to the

great vifible luminary, or to the wonderful fluid of which it

is the general refervoir, thofe powers of pervading all fpace,

and animating all nature, which their wifer anceftors had

attributed to One Eternal Mind, by whom the fubftance of

fire had been created as an inanimate and fecondary caufe of

natural phenomena. The mythology of the Eaft confirms

this opinion ; and it is poffible that the triple divinity of the

Hindoos was no more than a perfonification of the fun,

whom they call Treyitenu, or three-bodied, in his triple ca-

pacity of producing forms by his genial heat, preferring them
by his light, or dejlroying them by the concentrated force

of his igneous matter. (See Pavaka.) This, with the

wilder conceit of a female power (of which fee under Sakti),
united with the godhead, and ruling nature by his authority,

will account for nearly the whole fyftem of Egyptian, In-

dian, and Grecian polytheifm, diftinguifhed from the fnb-

lime theology of the philofophers, whofe underftandings

were too ftrong to admit the popular belief, but whofe in-

fluence was too weak to reform it.

So grand a fymbol of the Deity as the fun " looking

from his fole dominion like the god of this world," will

of courfe have attracted the earlieft adoration, and almoft

neceflarily have been the primary and principal objeft of

idolatry and fuperftition. The inveftigators of ancient my-
thology accordingly trace to this fource, wherein they are

re-abforbed and loft, almoft every other mythological per-

fonage, who, like his own light, diverge and radiate from his

glorious orb ; or, in the words, and in the popular fenfe, of

the facred text above quoted, " whence all proceeded, and to

which all muft return." But the Brahmans and the initiated

deny, as is implied by the interpolated glofs on the above
text, the application of this attribute of " all-producing,

all-abforbing" to the fun. The noble truth, fo well ex-
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prelled in the concluding Han/a of an ode adflrefied to
Surya by the elegant writer already named, is fully recog-

nized by intelligent Hindoos.

" Yes ; though the Sanfcrit long

Be ftrown with fancy's wreathes,

And emblems rich, beyond low thoughts refin'd,

Yet heav'nly truth it breathes

With atteltation ftrong,

That, loftier than thy fphere, th' Eternal Mind,
Unmov'd, unrival'd, undefil'd,

Reigns with providence benign.-

Since thou, great orb, with all-enlightening ray,

Rulelt the golden day,

How far more glorious He, who faid ferene,

Be—and thou wast—Himfelf unform'd, unchang'd,

unfeen !"

Pafling by the popular belief of the divinity of Surya,

or the fun, we find the Hindoos afcribing to him the pro-

perties or attributes of the three perfons or powers that

cualefce mythologically and form their Trimurti, or Trinity,

as it hath been ufual to call it, or that, phyfically contem-

plated, are the fecondary caufes of natural phenomena. ( See

Siva and Trimurti. ) It is noticed above, that one of the

names of the fun is Treyitenu, or in (hortnefs Tritnu, mean-

ing three-bodied, as embracing the creative power of Brahma,

in his capacity of producing forms by his genial heat ;
' the

preservative power of Vifhnu, in the property of light ; and

the deflruSive energy of Siva, in the concentrated force of

his igneous matter. And thefe are in faft the attributes of

the One God, the Eternal Mind, of Hindoo theologians, who
is called Brahm. The fun, or Surya, is therefore declared

to be Brahma, Vifhnu, and Siva. At night and in the Welt,
he is Vifhnu ; he is Brahma in the Eaft and in the morning ;

from noon to evening he is Siva. We know of no reafon for

this arrangement.

Surya is ufually reprefented in piftures four-handed,

feated in a golden car drawn by feven green horfes, a nimbus

encircling his head, and fometimes blazing round the whole.

Sometimes his car is drawn by one horfe with feven heads.

(See Oochisrava and Sesha.) A leglefs charioteer, with

a red face, named Aruna, guides the chariot with reins of

variegated hue. But we are feduced, by the poetical allufions

that fo pleafingly diftinguifh the Hindoo Phcebus and Aurora,

to refort again to the hymn addreffed to this " lord of the

lotos."

" Whofe fubftance Indra with his heav'nly bands,

Nor fings nor underftands ;

Nor ev'n the Vedas three to man explain

His myftic orb triform, though Brahma tun'd the

ftrain."

" Firft o'er blue hills appear,

With many an agate hoof,

And patterns fring'd with pearl, feven courfers green
j

Nor boafts yon arched woof
That girds the fhowr'y fphere,

Such heav'n-fpun threads of colour'd light ferene.

As tinge the reins which Arun guides

Glowing with immortal grace,

Young Arun, lovelieit of Vinatian race ;

Though younger he, whom Madhava bellrides

When high on eagle-plumes he rides.

But Oh ! what pencil of a living ftar

Could paint that gorgeous car,

In which, as in an ark, fupremely bright,

The lord of boundlefs light,

Afcending calm o'er th' empyrean fails,

And with ten thoufand beams his awful beauty veils !"

On
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On the above lines we have to obfcrve, that Surya's feven

korfes, as well as Aruna's variegated reins, arc fuppofed to

have reference to the tints of his preceding ray ; but we

have yet to learn if the Hindoos have attained a knowledge

of optics warranting a fuppofition of their being acquainted

with the pril'matic divisibility of a ray of light. The re-

gents of the fun and of fire, intimately connected as their

primary properties are, we may expect to find agreeing in

their emblems or attributes. Thus, Snrya's " myltic orb

triform," and Agnis " triplicate of lege," are deducible from

the three defcriptions of facred fire I by the Hin-

doos, and proceeding from, and re-ablorbed in, the fun, as

the three great powers of nature proceed from, and return

to, the Eternal Mind. Of thefe facred tires, fee under our

article Pavaka. We may tiiu^ difcern an additional reafon

for a people of idolatrous propenfities identifying the fun

with Brahm, or that being who laid Be! and the fun was.

Surya's feven horfes, and Agnis feven legs, are again re-

ferrible to the idea of the common properties of light and

heat. On this point alto, fee Pavaka.
The theory of the learned author of the Analyfis of An-

cient Mythology, would have derived a confiderable acceflion

of Strength in his mind, had he been pofleffcd of the fpecu-

lation of the Hindoos on the un'ivcrfality of the fun. Sir

W. Jones, not altogether agreeing with Newton, that ancient

mythology is nothing but liillorical truth in a poetical drels

;

nor with" Bacon, that it confuted in moral and metaphyfical

allegories ; nor with Bryant, that all the heathen deities are

only different attributes and reprefentations of the fun, or

of deceafed progenitors ; reafonably eonceived that the whole

fyllem of religious fables rofe, like the Nile, from feveral

diltin£t fources : and inclined to the opinion, that one great

fpring and fource of idolatry, in the four quarters of the

globe, was the veneration paid by men to the fun ; and an-

other, the immoderate refpeft fliewn to the memory of de-

ceafed anceftors, efpecially the founders of kingdoms, legif-

lators, and warriors, of whom the fun and moon were

wildly fuppofed to be the parents. Of the great refpeft

fhewn by the Hindoos to the memory «f departed anceftors,

fee our article Sradha ; and of the idea of folar and lunar

races of mortals, fee Rama and Suryavansa.
Although the fun is found, in the Hindoo fyltem, to in-

clude the three great powers, Surya externally more refembles

Vifhnu than either of the others. His forehead is marked

with the feftarial hieroglyphic of the Vailhnavas, that is,

with perpendicular lines ; the Saivas, or fecfarifts of Siva,

marking their and their gods' foreheads with horizontal

line?. Surya is alfo frequently feen with Vifhnu's com-

moner! attributes, the (hank or fhell, and lotos. Vifhnu

is farther conGdered as more immediately the fun, than either

Brahma or Siva ; and his molt glorious incarnation in the

perf n of Krifhna is of direct folar reference. Among the

name6 of Surya will be found both Vilhnu and Krifhna ;

and it may be here remarked, on the authority of general

Vallancey, tnat Krilhna is the fun in Irifh as well as in San-

fcrit ; and Arun is the precurlor of the fun (that is, the

dawn, Aurora) both in Irifh and Hindoo mythology. See

Triveni.
The extraft from fir William Jones's hymn given above,

adverts to ihf equipage of Madhava " borne on eagle-

plumes," being, like Aruna, " of Vinatian race." This

alludes to the ma:i-eagle of Madhava or Vifhnu, the Indian

J ve, which vehicle, or Italian, is named Superna, brother

of Aruna, and fon of Vinata. See Superna, Vinata,
and Vahan.
Th unea of the fun are numerous among the Hindoos.

It i . amount to nearly fifty, which our limits will

Vol.. XXXIV.

not allow us to introduce. It may lead to extended fpecu>

lation, to confider that the primary name of the fun meam
the AttraSor. See fir William Jones's admirable cflay

*' On the Philof >phy of the Ali.itics," in the 4th volume of

the Afiatic Refearches, and in his Works, edited by lord

Teignmouth.
As well as many other of the Hindoo deities, Surya has

wive" afligned him. Thefe lexual tales are allegorical of

the powers or attributes of the principals. Thefe helpmates

are termed Sakt'i ; whicli fee. The confort of Surya that

we ofteneft read of is Prabha, which means brighlnefs or

effulgence.

V Jer the article Soma, it is (hewn that the Hindoos, like

fome other diitr-.nt people, generally confider the moon as a

male deity • and as conjunctions of the (un and moon are a com-
mon language with all aitrologcrs and mythologilts, we find

fexual fables invented for bringing them together, and into

r ltions, or oppofilions. The fun and moon are, therefore,

both male and female with the Hindoos, and are duly mar-

ried, (eparated, &c. The Greeks had fimilar tales. Bac-

chus is fometimes fpoken of as the fun, and the offspring of

the moon ; fometimes as brother to Luna. See Potter's

Arch. Graec. c. xix.

Among the Anglo-Saxons, as we are told in Turner's

Hiltory, the moon was a male and the fun a female deity ;

and the fame peculiarity of gender, the author fays, ob-

tained in the ancient northern language. It is curious, he

farther remarks, that in a paflage of an Arabian author (in

Not. ad Carmen Tograi, p. 13.) we meet with a female fun

and mafculine moon. The diltich is,

" Nee nomen faemininum Soli dedecus,

Nee mafculinum Lunse gloria."

There is alfo a folar race in Hindoo fable, like the Heli-

ades of Greece, and the fimilar families of the Peruvians.

Suryavanfa, or offspring of Surya, is the Sanfcrit defignation

of thefe illuftrious defendants. (See Suryavansa.) The
river Yamuna, called Jumna by European geographers, is

ftiled in Hindoo poetics, " the blue-eyed daughter of the

fun." See Yamuna.
So early as the appearance of the firfl volume of that

valuable depofit of Oriental lore, the Afiatic Refearches,

fir William Jones, in his very curious difiertation on the

gods of Greece, Italy, and India, had difcovered many
very (triking and unfufpefted coincidences. On the fub-

jedt of the offspring of Surya, and his avataras or de-

fecnts on earth, we will here extract a paffage from that

difiertation. " Surya is believed to have defcended fre-

quently from his car in a human fhape, and to have left

a race on earth, who are ufually renowned in the Indian

(tories with the Heliades of Greece. It is very fingular that

his two fons, called Afwina, or Alwini-Kumara in the dual,

fhould be confidered as twin brothers, and painted like Caf-

tor and Pollux ; but they have each the character of iEfcu-

lapius among the gods, and are believed to have been born

of a nymph, who, in the form of a mare, was impregnated

with fun-beams. I fufpeft the whole fable of K ifyapa and

his progeny to be agronomical ; and cannot but imagine that

the Greek name Caifiopeia has a relation to it." This idea

has been fully confirmed by Mr. Wilford's ingenious eflays

in the fubfequent volumes of the Afiatic Refearches. (See

Kasyaia, 111 which article, line 7, for all, read ufe.)

In tne 1 ith volume, art. ii. it is (hewn, that the name of

jEfculapius is alfo Sanfcrit ; in which tongue, Alwuulapa,
a name intimately connected with the Diolcuri of Hindoo
fable, means chief of the tribe of Afvi ; it means alfo mare~

defctnicd. The name, country, and hiflory of iEiculapiua

4 I having
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having fo much puzzled the Greeks and other fabulilb,

gives a great probability of the whole ftoiy having origin-

ated with the Hindoos, in whole books a great deal refpect-

ing it may be found.

The worfliip of Surya, from what has been faid, may be

fuppofed very extenfive among the Hindoos. Thofe of the

feet who exclufively worfliip him are called Saura. But be-

fides thofe who may be faid to worfhip the fun exclufively, a

great many other letls make joint adoration and offerings

to him with other deities.

Reference being made from the article O'm to this, we
will here take occafion to correct two or three errors of the

prefs, that have crept into that article ; in col. 5. 1. 37 from

the bottom, for refearches, read refearchers ; 1. 27 from the

bottom, for monofyllable, read monofyllabic ; 1. 4 from the

bottom, for of one their, read of one of their ; in col. 6. 1. 24
from the top, for compofed a, read compofed of a.

Reprefentations of Surya are very common throughout

India, in pictures, fculptures, and caits ; both feparateiy

and aflbciated with other deities. Several engravings of

him, in both fituations, are given in the Hindoo Pan-
theon, from the three feveral originals. He is feen feated

in his car, furrounded by a blaze of glory, drawn by feven

foaming fteeds, or by one feven-headed, drawn by the im-

perfect dawn, Aruna. And he is defcribed as followed by
thoufands of genii, worfhipping him and modulating his

praifes. The following is a tranflation of the firft verfe of

a hymn addrefied, with oblations, to the regents of the nine

planetary fpheres, extracted from Colebrooke's effay " On
the Religious Ceremonies of the Hindoos," in the 7th vo-

lume of the Afiatic Refearches. " The divine fun ap-

proaches with his golden car, returning alternately with the

fhades of night ; roufing mortal and immortal beings, and
furveying worlds. May this oblation to Surya be effi-

cacious !" In fome zodiacal reprefentations, Surya is

mounted on a lion, and placed in the centre, indicating an

early knowledge of the true folar fyftem. (See Zodiac.)
His car is fometimes followed by a black ill-favoured figure,

a perfonification, probably, of the darknefs that the god of
day is difpelling.

Enthufiaftic devotees are encouraged to penances in ho-
nour of different deities, by flories in their lacred romances
of boons having been heretofore obtained through the fa-

vour of the deities fo propitiated. Gazing on the fun, a

mode of moving Surya's favour, mufl be exceedingly hurt-
ful and diltrefiing. So important are thefe penances, that

the modes and objects of performance have been reduced to

a fyftem. The penance is generally termed Tapas ; which
fee. For farther particulars, fee the Hindoo Pantheon.
SURYA-SAVITRI is a name of the fun, or rather two

of his names joined, mafculine and feminine ; the Hindoo
Phosbus being of both fexes. Of this, and other points con-
nected with the important regent of the fun, fee Surva and
Savitki.
SURYAVANSA, in Hindoo Romance, is the name of a

folar race of mortals : offspring of the fun is the beft tranf-

lation of the compound word ; Surya being the name of its

regent, correfponding with the Phcebus of European hea-
thens. In the older hiftories extant in India, it is ufual to
defignate the heroes as being of the folar or lunar race.

SURZUR, in Geography, a town of France, in the de-
partment of the Morbihan ; 6 miles S.E. of Vannes.
SUS, or Suse, a river of Africa, which rifes at Ras-el-

Wed, about 30 miles from the city of Terodant, in the em-
pire of Morocco, at the foot of mount Atlas, and difcharges
itfelf into the ocean, about fix miles S. of the town of Santa
Cruz. At its mouth is a bar of fand, which at low water

feparates it from the ocean. It gives name to a province,
which it bounds on the fouth.

Sus, a town of Perfia, in the province of Chufiflan
; 45

miles N.W. of Suftu.

Sus, Sufe, or Suz, the mod extenfive, and, if we except
grain, the richeft province in the empire of Morocco. It is

the moft foutherly province of the empire, and is bounded
on the N. by a part of the Atlas, on the E. by Darah, or
Dra, on the S. by Nun, or Vied de Nun, and on the W. by
the Atlantic. It contains many warlike tribes, both Arabs
and Shelluks. The climate is remarkably fine ; hot in the
months of June, July, and Augull ; and about the beginning
of September, the fhume, or hot wind from Sahara, blows
during three, feven, fourteen, or twenty-one day3. Thefe
violent winds are fucceeded by the rainy fcafon. The foil is

in general fertile ; and it produces fugar, cotton, indigo, gum,
and various kinds of medicinal herbs. The flick liquorice is

fo abundant, that it is called (afk Sufe) the root of Sufe.

The olive plantations are very extenfive, and thofe of the al-

mond are abundant. It is faid that Sufe produces more
almonds and oil of olives, than all the other provinces col-

lectively. Of corn, the inhabitants of this province cultivate

only enough for their own annual confumption, and they pay
little attention to the vines. Dates are found here in perfec-

tion. Wax is very abundant; and fo are alfo gum euphorbium,
gum fandarach, wild thyme, worm-feed, orris-root, orcliilla-

weed, and coloquinth. Antimony, faltpetre, iron, copper,

lead, filver, and gold, are found here. It is alfo richly fur-

nifhed with a variety of quadrupeds, birds, and fifh. Its chief

towns are Terodant, Aguadeer, or Santa Cruz, Akka, Tetta,

and Meffa. Sufe was formerly a province of great trade,

on account of its connection with the fouthern diflricts ; but
when Santa Cruz was deltroyed, it was deprived of many of
its refources and conveniences for trade. Its inhabitants,

who are very numerous, are generally reckoned more brave

and induftrious than others of Morocco ; and many of them,
efpecially in the mountainous diltricts, are governed by their

own fcheiks, and acknowledge no obedience to the em-
peror.

Sus, the Hog, in Zoology, a genus of the clafs and
order Mammalia Belluae, of which the generic character is as

follows : The four upper fore-teeth are convergent ; the

lower fix are prominent ; the two upper tufks are fhorter, the

two lower ftanding out ; the fnout prominent, truncate, and
moveable ; and the feet are moftly cloven. The individuals

of this genus dig in the earth with the fnout, which is fur-

nifhed at the end with a ftrong, round cartilage : they feed

indifferently upon almoft every thing, even the moft filthy
;

they wallow in the mire, and are in general extremely pro-

lific. There are fix

Species.

* Scrofa ; Hog. Back briftly on the fore-part ; the tail

is hairy. There are two varieties : 1. Tail hairy; ears

fhort, roundifh ; being the wild hog : 2. Tail hairy ; ears

long, acute ; being the common hog ; which is fubdtvided

into thofe that have their hoofs undivided ; and into thofe

whofe backs are nakedifh, belly reaching almoft to the

ground. This is the Chinefe hog, as it is denominated.

The common hog is found, either in a wild or domeftic

ftate, in almoft all the temperate parts of Europe and Alia ;

but it is not met with in the moft northern parts of thefe

continents. It is found in many parts of Africa. Dr. Shaw
remarks, that it is not indigenous to the Britifh ifles ; but

Mr. Pennant aflerts that the wild boar was formerly a native

of this country, as appears from the laws of Hoel dda, who
permitted his grand huntfman to chafe that animal from the

1
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middle of November to the beginning of December. William
the Conqueror punifhed with the lofa of eyes thofe that were
convicted of killing the Itag, or the roe-buck ; and it is

afferted l>v Fitz-Stephens, that the valt fored which in his

time gnu on the north fule of London, was the retreat of

dags, wild boars, and bulls.

The wild boar inhabits woods, living on various kinds of
tables, fuch .is roots, mall, acorns, &c. It alf> occa-

fionally devours animal food : it is in general confiderably

fmaller than the domeltic hog, and is of a dark brindly-grey

colour, fometimes blackifh ; but when only a year or two old,

ol a pale red or dull ycllowifh-brown call ; and when
quite young, it is marked with alternate dufkv and pale (tripes,

difpofed longitudinally on each fide the body. Between the

bhllles, next the (kin, is a finer or fofter hair, of a woolly or

curling nature. The front is (omewhat longer in proportion

than that of the domeltic animal ; but the principal differ-

ence is in the fupcrinr length and fiz^- of the tulks, which
are often feveral inches long, and capable of inflicting the

moll fevere and fatal wounds. The hunting of the wild boar
forms one of the principal amufements of the great in fome
parts of Germany, Poland, &c. and is a chafe of fome diffi-

culty and danger, not on account of the fwiftnefs, but the

ferocity of the animal. Wild boars, according to Buffon,
which have not palled the third year, are called by the hunters

beafls of company, becaufe previous to that age they do not

feparate, but follow tiieir common parent. They never

wander alone till they have acquired fufficient flrength to

refill the attacks of the wolf. Thefe animals, when they

have young, form themfelves into flocks, and it is upon this

alone that their fafety depends. When attacked, the largell

and (trongett front the enemy, and by preffing all round
againll the weaker, force them into the centre.

Of the tame hog, white is the molt general colour; but
Other colours are often intermixed in various proportiors.

In fome refpecls, the hog feems to form an intermediate link

between the whole and the cloven-footed animals ; in

others, he feems to occupy the fame rank between the cloven-

footed and digitated. De'litutc of horns ; fumilhed with

teeth in both jaws ; with only one flomach ; incapable of
ruminating ; and producing at one birth a numerous progeny

:

the union of thefe faculties confers on the hog a remarkable
peculiarity of character. He does not, like other animals,

rtied his fore-teeth, and put forth a fecond fet, but retains

his firll fet through life.

Hogs feem to enjoy none of the powers of fenfation in

eminent perfection. They are faid to hear diltant founds;
and the wild boar didinguifhes the fcent of the hunter and
his dogs, long before thty can approach him. But fo im-
perfect is their feeling', that they filffer mice to burrow in

the fat of their backs without d fcovering any uneafinefs,

or appearing even to notice it. In their talle they (hew a

fingnlar degree of caprice. In the choice of herbs they

are more delicate than any other herbiferous animal, yet de-

Tour the molt naufeons and putrid carrion with more vora-

city than any beall of prey. A' times they do not fcruple

to eat their own young : th -y will even mangle infants out
of defperate voracity.

The hog is remarkable for the fmallnefs of his eyes :

hence a perfon whofe eyes are very diminutive, and deep
funk in his head, is faid to be pig-eyed. The form of the

hog i3 inelegant, and his carriage is equally mean as his

manners. His unwieldy fhape renders him no lefs incapable

of fwiftnefs and fprii'htlintrf;, than he is of gracefulnefs of
motion. Hi^ appearance is always drowfy and llupid. He
delights to ballc in the fun, a:.d to wallow in the mire.

An approaching ftorm feems to affe£t his feelings in a vefy

fingnlar manner. On fuch an occafion, he runs about in a

frantic Itate, and utters loud fhrieks of horror.

Tame hogs are often very troublefome in cultivated

grounds, ploughing them up with tin ir fnouts, and thus en-

tirely frnftrating the labours of the agriculturalill. Worms,
the wild carrot", and other roots, are the objects of their

fearch. The wild boar having a longer and llronger fnout

than the domeltic, digs deeper, and continued his furrow

nearly in a flraight hue. The inhabitants of America find

the hog very beneficial in clearing their lands of rattle-

fnakes and other ferpents, upon which he exultantly preys,

without apparently iuffering any injury.

The low brings forth in the beginning of the fifth,

month after conception, and (lie has
t
often two litters

in a year. She generally produces a numerous progeny at

a birth ; but her firlt litter is lefs numerous than thole that

follow. Hogs, when fuffered to fee the natural term of

life, live from 15 to 30 years. Their fize and (trength

continue to improve till they are five or l\x years old. They
are infelted with lice, and are fubjedt to many diforders,

fuch as the fcurvy, fcab, and fcrofula.

Contemptible as the hog may appear, he is, in a very

conliderable degree, beneficial to mankind. His flefh is

pleafaut, fubllantial, and nutritious. It affords numberlefs

materials for the table of the epicure ; among thele is brawn,

which feems peculiar to England. Pork takes fait better

than the flefh of any animal, and is, in confequence, pre-

ferved longer, and always makes an important article in

naval (tores. The lard of the hog is ufed in various medical

preparations, and is compounded by the perfumer into

pomatums. The bridles are made into brulhes, and are,

moreover, of great ufe to the flioemaker. The fkin is

worked into coverings for pocket-books, and other articles.

The Chinefe hog is diftinguilhed from the common, by
having the upper part of its body almolt bare, its belly

hanging nearly to the ground ; its legs are very fhort, and

its tail dill more difproportionately (hort. The flefh of this

variety is whiter and more delicate. The colour is com-
monly a dark grey. It abounds in China, and is diffufed

through New Guinea, and many iflands in the South Sea.

The New Hebrides, the Marquefas, the Friendly and the

Society iflands, pofl'efs this animal, and cultivate it with

great care, as it is almoft the only domedic animal of

which they can boad.

Porcus ; the Guinea Hog. Back briltly on the hind

parts ; tail reaching to the ground. A variety has ereci

ears, a little pointed ; the tail reaching nearly to the

ground. It inhabits Guinea; and the variety is found

chiefly at Siam. It is lefs than the hog : the tail is naked;

ears long and pointed ; the body is red ; hair longer on the

head and buttocks.

TAJA8SU; Peccary, or Mexican Hog. Back with a glan-

dular orifice ; it has no tail. The tufkr. of this fpecies are

fcarccly confpicuous, when the mouth is (hut ; the ears are

fhort, erect, pointed ; the eyes are funk in the head ; the

neck is fliort and thick ; the bridles are nearly as large as

thofe of the hedge-hog, longed on the neck and back ; in

colour it is hoary, black, annulate with white; from the

moulders to the bread is a collar of white. In fize and

figure this animal bears an imperfeft refemblance to the

hog of China. From the gland on the back conftantly

diftils a thin fetid liquor, which is the molt remarkable

peculiarity of this fpecies. The firlt Europeans who be-

came acquainted with this animal imagined the gland re-

ferred to was the navel.

The habits of the Mexican hog are not very different

from thofe of Alia and Europe. It U found in great abun-
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dance in all the warm climates of South America. Their

inftinfts, and arms of offence and defence, are the fame as

thofe of our own hog, but they feem to poflefs difpofitions

much more gregarious. They are ufually found afi'ociatiug

together in parties. Though only an individual be fingled

out, the whole body join together againlt an enemy. They
grunt with a (tronger and hardier voice than the hogs of

Alia and Europe. Forelts are their favourite haunts : they

do not refort, like our own hogs er the wild boar, to

marfhes and mires. Fruits, feeds, and roots, are their chief

food ; but they will devour with great eagemefs ferpents,

toads, and lizards ; and they difplay great dexterity in tear-

ing off the flcins of thofe reptiles ; but they do not wallow

a?id become fat, like the common hog. They produce a num-

ber of young at each litter, and the mother treats them with

the tendernefs and folicitous care of a kind parent. Though
exilting in a wild itate, they are fufceptible of domeftica-

tion, but nothing can overcome their natural ftupidity.

Beafts'of prey, no lefs than man, are hoflile to this fpe-

cies. The American leopard, or jaguar, one of their moil

formidable enemies, often attacks them, and commits upon

the herd the moil cruel (laughter. If killed in the night

feafon, provided the gland on the back be taken off, and

the liquor which it fecretes carefully wafhed away at the in-

llant of death, the flefh of the Mexican hog is reckoned

agreeable food.

Africanus ; Cape Hog. Two fore-teeth in the upper

jaw. This hog is of a fuperior fize, and peculiar to Africa.

It is found in abundance between the Cape de Verde
and the Cape of Good Hope. The head is long ; the

fnout ilender ; tufks large, and hard as ivory ; and that in

the upper jaw thick, and truncated obliquely ; the ears are

narrow, ereft, and pointed ; the tail is (lender, and termi-

nating in a tuft reaching down to the highelt point oi the

leg ; both jaws furniftied with twelve grinding teeth ; the

body is covered all over with long fine bridles. This fpe-

cies has fometimes been confounded with the ethiopicus

(next to be defcribed) ; but the form of the head, the ttruc-

ture of the mouth, and the manner in which the body is

covered, eftablifh a fuflicient fpecific difference.

Ethiopicus ; Ethiopian Hog. This fpecies has no
fore-teeth ; under the eyes is a foft wrinkled pouch. It

inhabits Madagafcar, and the hot parts of Africa. They
are, in faft, diffufed from Sierra Leone to Congo. The
manners and economy of this fpecies are but very imperfe&ly
known. They live chiefly under ground, where the tex-

ture of their fnout enables them to make their way as

readily as the mole.

The Ethiopian hog is nearly five feet long, and between

24 and 30 inches in height ; the body i8 thick and broad ;

the fnout is fomewhat horny ; the mouth is narrow, as

well as destitute of fore-teeth, but it is furmfhed with hard
gums to fupply their functions : the tufks in the lower jaw
are fmall, in the upper very large ; the eyes are fmall, and
fituated high in the fore-head, the horizontal lobe or wattle

under them intercepting from the fight of the animal all

objects placed immediately below. The (kin is of a dufky
hue ; the bridles thinly difperfed in feparate parcels over
the body, between the ears and on the moulders longer than
On any other parts.

Babyrussa. Two crooked tufics piercing through the
upper part of the face. It inhabits the iflands of the In-
dian ocean ; is gregarious ; feeds on herbs and leaves ; of
quick fcent ; fwims and dives well

; grunts : it is the fize

ef a dag, and the fledi is good. See Babyrussa.
Sus Agrejlis. See Wild BoAR.
Sus Pijcis, in Ichthyology, a name given by Ovid, and

9

fome other of the ancient writers, to the fifh called alfo

us and mus, and by the later writers caprifcus. See Goat-
Fifh.

SUSA, in Geography, a town of Africa, in the king-

dom of Tunis, near the E. coalt, near which are confider-

able remains of ancient buildings. The chief trade of this

place is for oil and linen, and it may be reckoned one of
the mod. confiderable and wealthy towns of the Tunifeans.

Here are feveral vaults, granite pillars, and other tokens

of its having been formerly a place of fome repute
; pro-

bably one of thofe towns which (ubmitted to Cacfar in his

march to Rufpina ; 24 miles E. of Cairoan. N. lat.

35 46'. E. long. io° 3'.

Susa, a town of Perfia, in Khoraflan ; 130 miles S.E.
of Neifabour. N. lat. 36° 16'. E. long. 59 49'.

Susa, called in Scripture Shujhan, in Ancient Geography,

a town of Perfia, and the metropolis of the province of
Sufiana. It was built on the banks of the Euleus (called

by the prophet Daniel, Uhi) by Memnon, as fome fay,

the fon of Tithonus, who was (lain by the Theflalians in

the Trojan war. Strabo and Paufanias compare the walls

of Sufa with thofe of Babylon. It was called Sufa, from
the number of lilies which grew in its vicinity, as Stephanus
fays, and in the Perfian language bore that name. It is

alto called " Memnonia" by Herodotus and others, from
Memnon, its founder. The city was (Inhered by a high
ridge of mountains from the northern winds, which ren-

dered it very agreeable during winter, and the refidence

of the kings of Perfia ; but in fummer the heat was fo

parching, that the inhabitants were forced to cover their

houfes, as Strabo writes, with earth two cubits deep. In
ancient times, Sufa was a wealthy, extenfive, and magnifi-

cent city, as its ruins indicate. Alexander found in it

50000 talents of gold, befides jewels of an inedimable

value, and an immenfe quantity of gold and filver veffels.

Here Ahafuerus kept his great fead, which lafted 183
days. Some have fuppofed, that the prefent Shufter arofe

from its ruins. See Shus and Shuster.
Susa. See Zuzan.
StJSANYAMA, in Hindoo Mythology, a name of the-

ruler of the infernal regions, correfpondmg with the Pluto
of Wettern heathens. His commoneft name is Tama ,-

which fee.

SUSCE, in Geography. See Schuttenhofen.
SUSCEPTOR, among the Romans, a citizen chofen

by the decuriones to colleft the debts belonging to the

public.

Susceptor is alfo a term ufed by ecclefiadical writers

for fponlor.

Susceptor Aurar'tus, in Middle Age Writers. See Au-
raria.
SUSEAPOUR, in Geography, a town of Hindooftan,

in Bahar ; 35 miles S.E. of Durbungah.
SUSELL, a town of the duchy of Holttein ; 8 miles

E.S.E. of Eutyn.

SUSERAT, a town of Curdidan ; 15 miles N. of
Van.
SUSHENA, the name of an ape, who bore a part of

fome importance in the wars of Lanka, carried on by
Rama to recover his fpoufe Sita from the power of her
ravidier Ravena.

SUSHUMNA, in Hindoo Mythology, a name of Soma*
or the moon. Sufhumna is the perfomfication of a ray of
light proceeding from the fun ; which illuminating the moon,
is fabled to have produced him.

SUSIA, in Ancient Geography, a town of Afia, in Aria,

a province of Perfia.

SUSIANA,
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SUSIANA, a province of Pertia, which derived its

name from Sufa. its capital. It was bound d on the N.
hv Ailyiia, on the W. by Chalda:a and the Tigris, on the

E. b) Elymaisi and. n the S. hy the Perlian gulf. Safiana
Wl BXl ' d bj Ptolemy to the call, fo as to include the

province called Elymais, winds as Pliny obferves, lay

within the bounds of this province, and was fevered from
it by the river Elvi:

SUSICANA, a town of India, on this fide of the
Ganges, a: d one of thole which were fituatcd on the banks
of the Indus, ace >rdinix to Ptolemy.
SUSOONDEE, in Geography, a town of Hindooflan,

in O.ide : WE. of Gazypour.
SUSOUNDAR, a town of Hindooftan, in Bahar

;

15 miles W.S.W. of Arrali. N. lat. 2C° 22'. E. long.

8+» > 3';

SUSPENSE] StJSPBNSlO, in Common La<w, denotes a

temporary Hop or cellation of a man's right for a time.

As, when the rent, or other profits of land, by reafon of
the unity of pofleffion of the rent, and the land out of
which it iffues, is not in effe for a certain time, but tunc

dormit, or remains t'fleep ; but fo as it may be revived or
awaked. By which fufpenfion differs from extinguijhment,

where the right dies for ever.

SUSPENSION, Si'MENMO, the aft of preventing the

effect or courlt ot any thing for a certain time.

In rhetoric, fufpenfion is a keeping the hearer attentive

and doubtful, 111 expectation of what the fpeaker will con-
clude with.

The principal point urged in the philofophy of the

Sceptics and Pyrrhonians, is a fufpenfion of mind.

Suspension', in Law, denotes a cenfure inflifted, by way
of punilhment, on an ecclefiallic, for fome confiderable

fault.

It is of two kinds, viz. ab officio., and a beneficio. The
firll is that by which a minifter is, for a time, forbidden to

execute the office of a minifler. The fecond is when a

minifter is, for a time, deprived of the profits of his

benefice.

\\ here the fault is more notorious, the two kinds of fuf-

penfion are fometimes joined ; and the perfon both fufpended

ab officio and a beneficio.

The penalty upon a clergyman officiating after fufpenfion,

if he fhall periift therein after a reproof from the bifhop, is

(by the ancient canon law), that he fhall be excommunicated
all manner of ways, and every perfon who communicates
with him fhall be excommunicated alfo.

There is another fort of fufpenfion, which extendeth alfo

to the laity ; fufpenfion ab ingreffu ecclefiet, or from hearing
of divine fervice, and receiving the holy facrament ; which
may be, therefore, called a temporary excommunication.

It is an undoubted rule in admiralty and ecelefiaflical

courts, that a perfon fufpended for a fuppofed offence, of
which he is afterwards acquitted in a proper court, is en-

titled to all the intermediate profits. Thus, in cafe of
capture of prize at fea, the officer in arrelt being aftually

on board, and afterwards duly acquitted, or rellored to his

llation, fhall (hare the prize-money. So i:i civil caufes in

admiralty, if a mailer turns his mate, without juft caufe,

before the malt, aid he fues for wages as mate for the whole
time, he may recover, though he did not perform the duty.
So if a clergyman be fufpended " ab officio ct beneficio,"

and, upon an appeal, be declared innocent, he will recover
the pn.fi's of the living.

Sl :tu of Scotland, is that form of
law by whxh the effeft of a fentence condemnatory, that

has not yet received execution, is ftayed or poftponed till

SUS
the caufe be again eonfidered. The firft ftep towards fuf-

penfion is a bill preferred to the lord ordinary on the bills.

This bill, when the defire of it is granted, is a warrant for

iffuing letters of fufpenfion, which pafs the fignet ; but if

the prefenter of the bill (hall not, within fourteen days after

paffing it, expedite the letters, execution may, by aft of
federunt 1677, proceed on the fentence. In praftice, how-
ever, it is ulual for the charger to put up a protettation in

the minute-book tor production' of the fufpenfion, which
may be expedited at any time before this is done; and if

the fufpender (hall allow the protcllation to be extracted,

the fill falls. Snfpenlions of decrees in foro cannot pafs,

but by the whole lords in time of feffion, and by three in

vacation time; but other decrees may be fulpended by any
one of the judges. By the late aft of federunt (1787), in

order to remedy the abufe of prefenting a multiplicity of
bills of fufpenfion of the decrees of inferior judges, in fmall

caufes which have pafled in abfence, it is declared, that all

bills of fufpenfion of decreets by inferior judges, in abfence

of the defenders in caufes under 12/. fterling value, fhall be
refufed and remitted to the inferior judge, if competent

;

the fufpender, however, before being heard in the inferior

court, reimburfing the charges of the expences incurred by
him previous to the remit.

As fufpenfion has the effeft of flaying the execution of

the creditor's legal diligence, it cannot, in the general cafe,

pafs without caution given by the fufpender to pay the debt,

in the event it fhall be found due. When the fufpender

cannot, from his low or fufpefted circumftances, procure

unqueltionable fecurity, the lords admit juratory caution,

i. e. fuch as the fufpender fwears is the belt he can offer ;

but the reafons of fufpenfion are, in that cafe, to be eon-

fidered with particular accuracy at paffing the bill. De-
crees in favour of the clergy, of univerlities, hofpitals, or

parifh-fchoolmafters, for their ftipends, rents, or falarieo,

cannot be fufpended but upon produftion of difcharges, or

on confignation of the fums charged for. A charger, who
thinks himfelf fecure without a cautioner, and wants dif-

patch, may, where a fufpenfion of his diligence is fought,

apply to the court to get the reafons of fufpenfion fum-
marily difcuffed on the bill.

Though he, in whofe favour the decree fufpended is pro-

nounced, be always called the charger, yet a decree may
be fufpended before a charge be given on it. Nay, fuf-

penfion is competent even where there is no decree, for put-

ting a (top to any illegal aft whatfocver : thus, a building,

or the exercife of a power which one allumes unwarrantably,

is a proper fubject of fufpenfion. Letters of fufpenfion are

eonfidered merely as a prohibitory diligence ; fo that the

fufpender, if he would turn provoker, mult bring an aftiou

of reduftion. If, upon difcuffing the letters of fufpenfion,

the reafons fhall be luttained, a decree is pronounced, fuf-

pending the letters of diligence on which the charge was
given Jimpliciter ; which is called a decree of fufpenfion, and

takes off the effect of the decree fufpended. If the reafons

of fufpenfion be repelled, the court find the letters of dili-

gence orderly proceeded, i. e. regularly carried on ; and

tliey ordain them to be put to farther execution.

SUSPENSION, in Mechanics. Points of fufpenfion in a ba-

lance, arc thofe points in the axi- or b - hich the

weights are applied, 01 from winch they ;,r<. fufpended.

Suspension, in Mufic. Every found of a chord to a

given bafe, which is continued to another bafe, is a fuf-

penfion. If, for inltance, after the common chord of the

key-note C has been played to the firlt 1, ite of a paflage, if

the bafe moves to G, the fifth of the kc\ , and the ciiord

of C, or any part of it, is continued to G a few inftants

before
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before the chord of G is (Iruck, it is a ftifpenfion. There

are certain fufpenfions which are figured, and belong to the

fundamental harmony. When they are dilcord-, they are

always chords by fuppoftt'wn ; which fee. Other fufpenfions

are notes of talle ; but of whatever kind thev may be, they

(hould always be fubjected to the three following- rule:;.

1. A fufpended or binding note (hould always occupy the

accented part of a bar.

2. A fufpended note {hould always be refolved diatoni-

cally, either in afcending or defcending ; that is to fay, each

part fufpended mould not rife or fall more than one degree,

to arrive at the natural found which the car expects, and

which belongs to the bafe to which the note is fufpended.

3. All fufpenfions expreffed by figures ought to be re-

folved by defcending, except the (harp 7th of the key,

which the French term la note fenfible, and which is refolved

by afcending.

With thefe precautions, there is no fufpenfion that may
not be practifed with fuccefs ; as the ear, prepared by the

bafe for the motion of the part6, predicts what is coming.

But the ufe of thefe lnfpenfions, and dillributing them with

effeS in the melody and the harmony, depends on good
tafte.

Suspension of Arms, in War, is a fiiort truce which the

contending parties agree on, for the burial of their dead, the

waiting for fuccours, or the orders of their mailers, &c.
SUSPENSORIUM Ligamentum Hepatis, in Anatomy.

See Liver.
SUSPENSORIUS Ocuu, a mufcle furrounding the

optic nerve in animals. See Mammalia.
SUSPENSORY, in Surgery, a bandage to keep up the

fcrotum.

SUSPIRAL, a fpring of water, palling under-ground
towards a conduit or ciftern—Alfo, a breathing-hole, or

ventiducl.

SUSQUEHANNA, in Geography, a large river of

Chefapeak bay, in the Atlantic ocean, rifes in the Hate of

New York by a great number of branches that fpread from
ealt to weft in the extreme points, over a traft of country of
about 160 miles. The moll northern point from which any
of thefe ftreams run fouth is within 5' of 43°of N. latitude.

Thefe -numerous ftreams are colle&ed by two large branches,

•viz.. the Troga, and the eaft branch, or proper Sufque-
hanna, which takes its name at the outlet of Otfego lake,

at the village of Cooperltown. From this place it runs

fouth to Delaware county, then turns fouth-weft, and forms
the boundary of Otfego and Delaware counties, runs acrofs

the fouth-ealt angle of Chenango, the eaft end of Broome
county, into Pennfylvania, whence it turns welt, north-
well, and weft, acrofs Broome, and the fouth-eaft corner
of Tioga county, again into Pennfylvania, about three miles

before it meets the great weftern branch at Tioga Point.

Its whole courfe, which is very devious, and abounding
with fmull turns, may be near 145 miles within the Hate of
NeAr York. Its navigation is favourable for export trade,

and immenfe quantities of timber, in all the various forms of
boards, fcantling, fhingles, &c. &c. defcend by this river

to Baltimore, on an arm of the Chefapeak. This large river

has many rapids ; and after running acrofs the Hate of Penn-
fylvania, it enters Chefapeak bay in the north-eaft corner of
the Hate of Maryland, 69 miles in a right line about N.E.
from the city of Wafhington.

SUSS, a town of Switzerland, in the Lower Engadine
;

9 miles N.N. E. ofZulz.
SUSSAC, a town of France, in the department of the

Upper Vienne ; 15 miles S.E. of Limoges.
SUSSEX, the north-wefternmoft county of New Jerfey,

m the United States of America. This county is moun-
tainous and healthy : it has feveral iron-mines and works
for the manufacture of bar and pig-iron. Its crops of
wheat are excellent, and it abounds with herds of cattle.

The proili .ted down the Delaware on boats and
rafts. In this county are five Prefbyterian churches, two
tor Anabaptills, one for German Lutherans, and one for

Quakers. It contains fifteen townfhips, the chief of which
are Newtown, Greenwich, Hardifton, Knowlton, and Ox-
ford. The population is 25,549, including 478 (laves.

I' 1 bounded N.E. by the (late of New York; N.W. by
Delaware river, which feparates it from Northampton
county, in Pennfylvania ; and S.E. and S. by Morris and
Htinderdon counties. The cotirt-houle in this county is

13 miles S.W. of Hamburg.—Alio, a county of Virginia,

bounded N.E. by Surry, and S.W. by Dinwiddie. It

contains 11,362 inhabitants, of whom 6344 are flaves.

—

Aifo, a maritime county of Delaware, bounded W. and S.

by the (late of Maryland, N.E. by Delaware bay, E. by
the Atlantic ocean, and N. by Kent county. It contains

72,674 inhabitants, of whom 4177 are flaves. The land is

generally low, fandy, and poor. The chief town is George-
town.

Sussex, one of the fouthern counties of England,
is bounded on the weft by Hampfhire, on the north by
Surrey, on the eaft and north-ealt by Kent, and on the
fouth by the Britifh Channel. The fuperficial area of this

diltricl: has been computed at 933,360 acres; its. length

76 miles, and its medium breadth nearly 20 ; making a

figure long in proportion to its breadth, and not varying till

it reaches the boundary of Kent, where it is contracted to

an obtufe point.

Hiftorical Events.—Suflex, and the adjoining counties of

Hants and Surrey, were by the Romans denominated

Belgse, from the circumflance of their being inhabited by a

people fo called. Thefe were afterwards joined by the

Regni, who fettled in the fame dittrict antecedent to the

invafion of England by Julius Caefar. After that event,

during the Roman dominion of Britain, there were four

large (lations or towns in Suffex, whicli included the minor

tribes of the Bibroci and the Rhemi. Under the Britons,

Suflex formed a part of the Suth-Seaxna-rice, as already

mentioned in Surrey ; and by a fimilar modulation, has been

reduced to its prelent found. Like the other counties of

England, Suflex was, at the Norman invafion, divided into

lordfliips, and afligned to fome of the followers of king

William. At that period the title of earl of Suflex was
given to one of thefe, and the title continued till 1801, when
it became extindl : it was then conftituted a dukedom, and
given to Auguftus Frederic, iixth fon of his majelty.

Genera/ AjpeH, Soil, and Climate.—The afpeft of Suflex

is varied in a pleating manner, by the inequalities of the

downs, with the intervening vallies, through which the

many little dreams of the county purlue their refpeftive

courfes to the fea. The wooded fcenery which it prefents,

and the pafture-land with which it is contralted, give to

the county in general a rural and a rich diverlity of ap-

pearance.

The foil may be clafled under the ufual divifions of chalk,

clay, land, loam, and gravel. The firll is the general (oil

of the South Down hills; the fecond, of the woodland

diflrift, termed the Weald ; the third principally occupies

the north part of the county; the fourth is found on the

north fide of the hills ; and the lad lies between the rich

loam of the coaft and the chalk.

The climate upon the downs, fronting the fouth-weft, is

bleak, being expofed to violent winds, which are impreg-

nated
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nated with faline particles, occafioned by the fpray driving

again It the beach. In the weftern part of the maritime

dillrift, the climate is warm, and highly favourable to the

purpofes of vegetation; and in that dlvlfion called the

Weald) the circulation of air is impeded, and the climate is

cold and damp.
Mineralogy.—The Suflex minerals confift principally of

lime-done, which is found in the eallern parts of the Weald,

of every fpeeies ; marble, which is equal to moll for its

beauty and quality ; iron-ilnne and ore, fullcrVearth, red

ochre, chalk, and marie. The Suflex or Pet worth marble

was formerly much ufid in eccleliattical architecture, and in

monumental fcolpture. It is now in much requelk for or-

namental chimney-pieces. The ftratum lies from ten to

twenty feet beneath the furfacc, and is about nine or ten

inches in thicknefs.

Rivers.—The waters of this county arc infignificant

ftreams, when compared with tlmfe of other Eugliih pro-

rinces. One of the principal ia the Arun, which Harrifon,

in his " Defcription of Bntaine," entitles " a goodlie wa-

ter." It rifes from two diftinct heads in the northern part

of Suflex, and falls into the fea at Little Hampton. This
ftream is noted for its mullets, trout, and eel*. The other

rivers of the county are the Adur, the Oufc, and the Rother,

all of whicli run into the Britilh Channel.

Leafes, Size of Farms, l£c.—Leafes, in Suflex, are in

general granted for feven, fourteen, and twenty-one years;

but fometimes there are none allowed, and the tenant is en-

tirely dependant on the honour or caprice of the landlord.

Farm:; differ in extent according to their fituation ; thofe on

the dry foils being much fuperior to the damp ones. The
latter feldom exceed 200/. per annum, and even rarely that,

but are ufually about half that fum. The former average

350/., and in the vicinity of Lewes extend beyond it.

Rent varies with the quality of the land, and is from js. to

28/. per acre.

Agriculture.—The proportion between pafture and arable

land varies in different parts of this county. In the Weald,
one-third is pafture, one-third arable, and one-third wood
and watte. On the fouth fide of the downs, the arable

exceeds the pallure in the proportion of thirty to one.

The rotation of crops in Suflex entirely depends upon the

diilrift in which they are fown. Some inftances have oc-

curred on very rich land, where wheat has been repeated

four or five years in fucceffion, and the product amounted

to four or five quarters per acre. The crops commonly
raifed in Suflex are wheat, oats, clovtr, turnip, peafe,

barley, and tares. This county is particularly celebrated

for its breed of fheep, fed on the South Downs : they re-

quire but a very flight quantity of food for their fubfiltcnce,

and the quality of their flefh is peculiarly fweet and tender.

See Sheep.
Forejls, Wo'ds, and Plantations.—Suffex, like the ad-

joining county of Surrey, w-as at one period nearly covered

with an cxtenfive forelt ; and the quantity of wood-land

which at prefent it contains cannot be lefs than 170,000 or

]?0,coo acres. The timber is principally oak ; and its

quality may be afcertained by the circumftance of its being

preferred to any other fpeeies of oak, for •he purpofes of

the navy. The Weald is principally covered with timber.

St. Leonard's foreft confifts of about 10,000 acres of land,

and Afhdown foreft of at lead 18,ceo more.

Wajle Lands.—The tracts of land which come under this

denomination are very confiderable. They chiefly occupy
the northern fide of the county, and are eftimated at about

000 acres
; yet they are every where interfered with
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turnpike-roads, and are not more than 45 miles diftant from
London.

Roads and Canals.—The turnpike-roads of this county
are in general good, being compofed of whin-ftone and
Kentifh rag ; and where thefe have not been ufed, the
roads are found to be inferior, as in fomc of the eaftern

where they are narrow and fandy.

There are no canals in Suflex, but the river Arun has
been made navigable from the fea to its junction with the
New Cut, a diltance upwards of 17 miles ; and from thence
a company of merchants have extended it to Newbridge.
A fimilar procefs has alio been taken with the Rother, a
branch of the former river, which conltitutes part of a
grand plan for connecting London with Sullex, by means
of the junction of the Arun with the Wey at Guildford.
A plan has alfo been propofed for cutting another canal
from Newbridge on the Rother to Horfham, ai d thence to
the iron rail-way at Merit ham, near Reigate in Surrey.

Civil and ccclefiaflicat Divificns.—Suflex is divided into fix

rapes, which are lubdivided into 63 hundreds, and contains
one capital city, 16 boroughs and market-towns, and
342 parifhes. According to the parliamentary returns of
181 1, the population of the county was eftimated at

190,083, and the number of houfes at 30,698. Suffex is

reprefented in parliament by twenty-eight members ; two
for the county, two for the city of Chichefter, two for each
of its boroughs, and two for each of the four Cinque Ports
that are fituated within the county. Sullex is in the dio-
cefe of Chichefter, and province of Canterbury.

Manufactures

.

—The principal manufacture carried on in

this county was the making of iron into bars ; but this has
decayed, on account of the great eftablifliments in Scotland
and Wales, where, by the ufe of pit-coal, the article is

fupplied at a much cheaper rate.

Antiquities.—The county of Suflex contains many Roman
and fome Britifti antiquities. The Ermine-ftreet, one of
the eight Britifh roads, led from this coaft to the fouth-eaft

part of Scotland. Here alfo was the Stane-ttreet of the
Romans, which paffed from eaft to weft of the county,
with a vicinat, or branching road, towards Porchefter.

There are alfo many remains ot Roman encampments in this

diftrict : thefe are fituated in the vicinity of the downs, and
overlook the Weald. Mr. Dallaway, in his " Hiftory of
Weftern Suffex," recounts eleven of thefe relics of early

encampment. Over the downs, and other parti of Suflex,

are fcattered various tumuli, or barrows, which, when
opened, have been found to contain either bones, urns, or
entire fkeletons.

In 1717, a tcffcllated pavement, bath, and other anti-

quities, were difcovcred near Eallboume. Similar remains
have been found at Chichefter, and at Bignon, very near
the Roman road from that city ; and coins of the lower em-
pire have been dug up in feveral other places.—Beauties of
England and Wales, vol. xiv. Suflex, by F. Shoberl, 8vo.
Hiitory of Weftern Suflex, by the Rev. James Dallaway,
4to. Agricultural Survey ot Suflex, by the Rev. A.
Young.

S U8SEX Marllt, a name given by many to a peculiar fpe-

eies of marble found in the county, the name of which it

bears, and formerly much ufed in the pillars of churches, and
other buildings, but now lefs regarded. The ground of
this marble ia grey, with a faint calt of green, and it is very
thick-fet in all parts with ftlellj ; thefe are chiefly of the

turbinated kind, and they are generally filled with a white
fpar, which adds very greatly to the beauty of the llone.

Sussex Nidcot, in Agriculture, a fort of tool of the fcari-

fying
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fying kind, wkich is much employed in that diftrift or

county, and thought an implement of great power and uti-

lity in working the furface of ploughed land, and extirpating

and clearing away the weedy matters that may be preieut

upon it. It is firongly formed, in fomewhat a long trian-

gular (hape, the neck part, or that to which the team or

moving power is attached, being confiderably drawn or

lengthened out, and tupplied with a wheel, by which the

working of it is, in a great meafure, regulated in regard to

the depth it may have. It has fix or eight (harp triangular

cutting (hares or hoes, as the fize of it may be, fixed on

ftrong (hanks of fome length, which are inferted and

fattened into the Itrong fide-pieces, and the three crofs-bars or

framing-pieces, by means of ilrong nuts, fcrewed firmly down

upon the upper ends of the (hanks. And there are two

(hafts or handles fixed behind for regulating the imple-

ment by.

When kept well (harpened in the hoe parts, it afts in a

very ready and powerful manner, breaking down and re-

ducing the furface parts with great effeft and expedition.

A reprefentation of it may be feen in the Corrected Agri-

cultural Report of the County, publidied a few years

ago.

SUSSITONGS, in Geography, a branch of the Sioux

Indians, in North America. See Sioux.

SUSSMILCH, John Peter, in Biography, a German
Lutheran divine, was born about the beginning of the lad

century, and applied with diligence not only to the itudy of

hiltory, but to that of mathematics, fo that he became an

expert calculator in political arithmetic. In the year 1759,

he evinced his talents in this kind of fcience by a memoir,

that was publidied in the Tranfadlions of the Academy of

Sciences at Berlin, on the population of the cities of

London and Paris, to the latter of which he afligned, in

1750, 600,000 inhabitants. But he is principally known
by a fuperior work, entitled " Die Gottliche, &c." i.e. " the

order obferved by God in the changes of the human race,

demonftrated by the births, deaths, and propagation of

man ;" a fourth edition of which, improved and corrected

by J. C. Bauman, was publidied at Berlin in the year

1775, '" 3 vo 's- ^v0 " I n tn 's work the author firil treats

of the multiplication of men in general, and (hews that the

number of births is almoft always greater than that of the

deaths : he then enumerates the obdacles to the increafe of

mankind ; examines how many perfonslive on the earth, and

how many it could contain ; treats on the different caufes

of fecundity ; the propagation of the two fexes, and the

proportion of one to the other ; of the proportion of thofe

who die at different ages ; of difeafes and their proportion ;

of the ufe made of bills of mortality to determine the number
of the living ; and of the bed. method of keeping regifters

of the whole, illuftrated with copious lids of births, deaths,

and marriages, in the ifates of the king of Pniffia, the cities

of London, Vienna and Breflaw, Paris and Berlin, in dif-

ferent years. This work has been of great fervice to

writers on population, and is often quoted by Mr. Malthus
on this fubjeft. The Abbe Denina fays, that the religious

xeal of Suflmilch fometimes led him to indulge a lpirit of

perfecution ; and that in the Confiftory, of which he was a

counfellor, he often appeared forward and ambitious. He
died in 1767, at the age of 61 years. Gen. Biog.

SUSTENAL, in Geography, a town of Pruflia, in the

province of Ermeland ; 15 miles S.W. of Heillberg.

SUSTER. See Shuster.
SUSTEREN, a town of France, in the department of

the Raer
; 9 miks S.S.W. of Ruremond,

S U T
SUSTERS, a fmall ifland in the North fea, on the coaft

of Norway ; 12 miles S.E. of Tonlberg.
SUSTINENTE, a town of Itaiy, in the department of

the Mincio ; 1 1 miles S.E. of Mantua.
SUSU, a town of Afiatic Turkey, in Natolia ; 26 miles

S.W. of Ifbartfch.

SUSUGHERLIK, a town of Afiatic Turkey, in Na
tolia ; 44 miles S.W. of Burfa.

SUSUM, a town of Arabia, in the province of Hedsjas ;

20 mil-; N.W. of Karac.

SUSZA, a town of RufTia
; 42 miles S. of Polotflc.

SUl'AGOTCHY, a town of Bengal; H miles N. of
Hoogly.
SlitALARY, a town of Hindoodan, in Bengal;

65 miles S. of Dacca. N. lat. 22 40'. E. long. 90 19'.

SUTARBROY, a town of Bengal; 8 miles S.E of
Rogonatpour.
SUTCHAVA. See Suczava.
SUTCHUTZ. See Schittenhoven.
SUTE, Suyte, or Suite. See Suit.
SUTEMA, or Sutam .it, in Geography, a town of

Africa, in the kingdom of Tomani.
SUTER Point, a cape of England, on the coaft. of

Durham. N. lat. 55 2'.

SUTER RA, a town of Sicily, in the valley of Mazara ;

16 miles N.N.E. of Girgenti.

SUTHAUSEN, a town of Wedphalia, in the bifhopric

of CKnabruck ; 2 miles S.S.W. of Ofnabruck.
SUTH-DURE, in Ancient Cujioms, denotes the fouth

door of a church, mentioned in old authors as the ufual place

where canonical purgation was performed. That is, when
a faft could not be proved by fufficient evidence, the party

accufed came to the fouth door of the church ; and there,

in the prefence of the people, made oath that he was
innocent.

This was called judicium Dei. And it is for this reafon

that large porches were anciently built at the fouth doors of

churches.

SUTHERLAND Creek, in Geography, a creek of

Upper Canada, which runs into lake St. Francis, between
Pointe au Bodet, and Pointe Mouillee, in the townfhip of

Lancafter.

Sutherland Point, the S. point of entrance into Botany
Bay, fo called from Sutherland, one of Capt. Cook's
feamen, who was buried there in the year 1770.

SUTHERLANDIA, in Botany, fo named by Mr.
Brown, in Ait. Hort. Kew. v. 4. 327, (in memory of

Mr. James Sutherland, who publidied in 1683 an oflavo

catalogue of the phyfic-garden at Edinburgh,) is founded

folely ot the Colutea frutefcens, Linn. Sp. PI. 1 045. Curt.

Mag. t. 181, with the following

Ed. Ch. Calyx with five teeth. Standard without callofi-

tie, at the bale, folded back at the fides, (horter than the ob-

long keel. Stigma terminal. Style bearded longitudinally

at the back ; traufverfely in front at the fummit. Legume
infiated, membranous.
We always dift'er with relu&ance from our able and judi-

cious friend, and might perhaps admit his prefent genus, did

not Swainsona (fee t.'iat article) appear, in our opinion,

to invalidate it. See Colvtea, n, 4. and n. 6.

SUTHERLANDSHIRE, in Geography, one of the

mod; northerly counties of Scotland, est- .ids the whole

breadth of the iflard ; and is bounded on the N.E. by
Caithnefs ; on the E. and S.E. by the German ocean, and

the Frith of Dornoch ; on the S. and S.W. by Rofsfhre ;

on the W. by the Atlantic ocean ; and on the N. by the

great
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ijreat North fea. This county is one of the largefl in Scot-

lam), and contains about 2310 fquare miles, or 1,478,400

Eaglifll acre? ; yet, in conlequence of its vaft mountainous

Julnds, its value is inconiiderable. The whole extent of

Sutherlandftiire is about 80 miles in length, and 40 in

breadth, and its population, in 181 1, amounted to 23,629
inhabitant?, and 4882 houfes.

General Afpeti af the County.—The furface of Sutherland-

mire is extremely mountainous and rocky ; and preients a

feries of vail hilis towering above each other : fome of thefe

appear clothed with heath, aad as they defcend, become gra-

duallv covered with verdure. Amidlt this rude magnifi-

cence of nature are many valleys, each of which contains

a ftream, and not unfrcqucntly a lake of considerable ex-

tent ; the fcencry round which, during the fummer, is

extremely intereiting. Upon the coalt are many arable

fields ; but the furface, though in a lels degree, partakes of

the rugged appearance of the interior of the country. The
chains of mountains diverge like rays from the centre of

this county towards the eatt, the weft, and the northern

feas ; forming between the mountains long and narrow

glens, or ftraths, which conftitute feparate dillrifts, forr.e-

times 40 miles in length. The inhabitants at each extre-

mity of thefe glens, have a much more ready communication

with each other, than with thofe who only dwell at the

diftance of eight or ten mile« in the next valley.

Mineralogy.—Sutherlandfhirehas in many parts largequan-

tities of free-ltone, lime-ftone, and flate. The lime-ftcne, in

fome places, acuities the form of marie, particularly near the

coaft. In the mountains on the weft coaft, traces of ancient

iron-mines are yet vilible ; and as the county was at one period

an extenfivc foreft, charcoal was readily procured. Some
years fince, a large piece of forged iron was difcovered in

thefe mountains, of a circular form, and from feventeen

to twenty pounds in weight. Rock-cryftals and pebbles

are found in many parts j and beautiful garnets on the

coaft in the parifh of Tongue. There are alfo feveral veins

of coal, but the quantity is too imall for working, and the

quality is far from being good. Native gold, it is fup-

pofed, exifts near the bafe of the mountains ; and lead-ore,

very rich in lilver, has alfo been difcovered, together with

a vein of black manganefe, near the Frith of Dornoch.
Rivers. — The prircipal river of the eounty is called the

Naver, which rifes rrom a lake in the parilh of Far, and
after flowing for 28 or 30 milet, falls into the ocean at

tStrathy Head, and gives the name of Strathnaver to the

diftrict through which it runs. The other waters of this

county are Holladale river, Torryfdale river, and Tongue
bay, which is a long arm of the fea, advancing five miles

into the land. On either tide of this bay, are corn-fielil ,

inelofed paftures, and farm-houfes. To the weftward the

coaft is high and rocky, and interfered by feveral fmall

Greeks, in one of which there is a quarry of grey (late, and
another of flag?, which 3re both wrought, and the products

conveyed by boats to different parts of the country. The
rocks along the coalt are hollowed into caves, or formed
into arches or pillars, fome of which run fo regular as to

appear to be the work of art. One of thefe, the " Great
Cave of Fraifgill," extends more than half a mile under
ground. It is about fifty fett high, and twenty feet wide
at the entrance, and grows narrow by degrees : its fides are

beautifully variegated with colours that blend and melt
into each other. Numbers of feals refort to this cave.

Climate.—The climate of Sutherlandfhire is varying, ac-

cording to the different diftricts into which it is clalled.

Thefe are the ealtern, upon the German ocean ; the weltern,

upon the Atlantic ocean ; and the central, or middle dif-

Vol. XXXIV.

tricV The air in the eaftern diflrift is fomctiraes keen and

penetrating, but is on the whole healthful and falubrious ;

and the weltern coaft, from the acclivity of its hille, attracts

the clouds ; by this means, heavy rains and mift.8 fettle upon
it, fo as to produce a damp and wet climate.

Soil.—The foil of the long valleys between the moun-
tains is a (harp loam, capable of every improvement, if it

were cleared of the great lumps of (tone which are found in

it With the exception of thofe farms converted into

fheep-walks, the arable land is occupied in the proportion

of one to four acres. The ftate of the roads is very bad,

from the little attention that is paid to them. The weltern

coaft of Sutherland is wild, rocky, and mountainous ; and

a confiderable part of it is an aflemblage of rugged moun-
tains, piled on each other. There are many goats in this

part of the county ; and in conlequence of the great eleva-

tion of the hills on which they feed, the clouds from the

Atlantic are fo ftrongly attracted as to occafion a very wet
climate. In the fouthern diftrict, which runs to the eaft-

ward of Sutherlandfhire, confiderable quantities of grain are

raj fed, and black cattle are reared for fale. Some linen-

yarn is alfo fpun for the manufacturers of Aberdeen, and

other places. The other divifions of Sutherlandfhire differ

but little in their agricultural productions ; peas are in

general much cultivated, and a fpecies of barley denomi-

nated bear.

Antiquities.—Over the whole of the country are to be
found veftiges of thofe ancient buildings denominated Pifts'

houfes : and in various parts are alfo to be feen remains of

fortifications of different forts. Some of them are old

towers, and others confift of large works, which appear to

have been intended as places of concealment for con-

fiderable bodies of men and cattle. On the caft coalt, on the

fouth fide of Loch Brora, there is a hill called Craig Bar,

fortified with a ditch of circumvallation. It is a ftcep and

rocky precipice, every way inacceflible, but by a narrow

neck of land between it and an adjacent hill ; it contains in

its whole area about eight acres. In many quarters cairna

are found, which are confidered as monuments erected to

chiefs who fell in battle ; and many fpots are pointed out,

in which the rival clans formerly engaged in fanguinary

contefts with each other. In the parifh of Aflint, in the

ifle of Oldney, is a confiderable cairn, in which is a ftone

hollowed, having a cover alfo of ftone. The hollowed

ftone once contained a rounded one of varied colours, for

which a great veneration was entertained ; it was fufpected

to have been an objeft of Scandinavian idolatry. In the

parilh of Duniefs, are the remains of the tower called Dun
Dornadilla. That portion of the wall which is now Hand-
ing, is 18 feet at the higheft part. The area appears to
have been furrounded with two concentric walls ; and a

large triangular ftone covers the door-way as a lintel. The
oppofite fide has been deftroyed. At Milnefs, in the parifb,

of Tongue, are the remains of an ancient building ; but fo

ruinous, and fo covered with earth, that its original form
cannot be traced : it is called the Yellow Heap, and is fup-

pofed to have been erected by Dornadilla, king of Scots ;

two fkeletons were found buried near it, one of which mea-
fured feven feet in length. Two other antiquities remain

to be noticed : the one confifts of feveral heaps of ftones, and
ruins of circular buildings, erected on a riling ground near

the fea ; and the other is Dunrobin caftle, the feat of the

ancient earls of Sutherland, founded by Robert, the fecond
earl, in the year 1 100.—Beauties of Scotland, by R.Forfyth.
Statiftic.il Account of Scotland.

SUTHIALI, a town of Abafcia, on the Black fea }

»o mile» S.W. of Maraak. N- lat. 43 21'. E. long. 38 .

*K SUTLER,
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SUTLER, in Military Language, denotes one who fol-

lows the army, and furnifhea provisions for the troops. The
futlers pitch their tents and build their huts in the rear of

each regiment, and about head-quarters.

SUTO, in Geography, a town of Benguela, near Cape

Ledo.
SUTORS, two capes or promontories of Scotland, at

the entrance of the bay of Cromarty, confiderably above

the level of the fea ; the one on the north, the other on the

fouth fide of the mouth, which is about i£ mile broad.

SUTRA PARAH, a town of Hindooltan, in Guzerat ;

1 8 miles N.N.W. of Puttan Sumnaut.

SUTRI, a town of Italy, in the Patritnouio, the fee of

a bilhop, united to Nepi ; 22 miles N.W. of Rome. N.
lat. 42 13'. E. long. 12° 15'.

SUTTEE, or Sati, a word in the Sanfcrit, or facred

language of the Hindoos, meaning pure, and hence exten-

sively applied to their female deities, and to acts of purifi-

cation, efpecially to that pre-eminent fpecies, the felf-im-

molation of the widow on the funeral pile of her deceafed

hufband. This horrid facrifice is commonly written Suttee

by the Englifh ; but Sati (under which word the following

account was accidentally omitted) is the correct mode of

fpclling it, according to the orthographical fyltem of the

late fir W. Jones.

From fome recent publications and fpeeches, we may be

led to infer that the facrifice in queftion is one of frequent

occurrence in India ; bun this is not the cafe : it is indeed

very rarely feen, as any of our readers may be convinced by
enquiring of their friends or acquaintance returned from that

country, if they ever witnefled it. Nine in ten, and per-

haps a much greater proportion, even of thofe who have

palled many years there, will reply in the negative. In the

widely fpread territories under the Britifh government, this

fuicide is of courfe never permitted ; and under native go-

vernments, it is faid to be pradtifed lefs frequently than for-

merly. As it is the greatelt victory that prieftcraft has

achieved over the natural feelings and inftinCts of mankind,
we may expect to find it oftenelt at the chief feats of Brah-
manical fuperftition. And Poena being the only capital

of a Brahman government, we have good reafon to believe

that it occurs more frequently at that city than in any other

throughout India.

The Hindoos have a myftical reverence for the confluence

of rivers. See Junctions.
On the interefling fubjedt of this article, we are induced

to make an extract of fome length from the Hindoo Pan-
theon.

" Human victims," fays the author, " were formerly
immolated at the fhrine of offended or avenging deities, as

I have had occafion to notice in another place ; but the
praftice is now, perhaps, entirely difcontinued. In the
countries under our government, it is of courfe, in that in-

itance, as well as in every other of an atrocious nature,

whether voluntary or otherwife. But a few years have
elapfed fince a widow in Bombay wanted to become a Sati,

that is to burn herfelf ; which being of courfe prevented,
fhe applied to the governor, and on refufal, crofl'ed the har-

bour to the Mahratta fhore, and there received her crown
of martyrdom.

" Prodigality, or careleflhefs of life, has on another occa-
fion been remarked as a confpicuous trait in the Hindoo
character : hence has arifen fuch an army of martyrs, as no
religion, perhaps, can outnumber ; as well as meritorious
iuffering for religion's fake. Suicide is in fome cafes legal,

and even commendable : that for inftance of the Sati, or
lelf-immolated widow, the only one that came under my

notice, and to which facrifice I have attended feveral victims.

This triumph of prieftcraft, the greatelt perhaps it has to

boaft, occurs at Poona, in ordinary and quiet periods, an-
nually about twelve times, on an average of as many years.

I was lately a whole year at Poona, and I knew of its oc-
currence only fix times ; but it was a tumultuous and revo-

lutionary period, and people were of courie put out of their

ufual and ordinary routine of thought and deed. As thi3

terrible ceremony is generally performed at Poona, at the

junction of the Miita and Mula rivers, about a quarter of a
mile from the fkirts of the city, at which junction, thence
called Sangam, the Englifh refidency is fituated ; and as my
habitation was as near as poffible to the river, on the bank
oppofite to the fpot of facrifice, and not more dilfant than

two hundred yards, I molt likely knew of all that occurred
;

and, with the exception of one that took place at midnight,

attended them all.

" As this affecting fcene has been fo often defcribed, I fhall

not here enter on any detail of particulars : it may be ob-
ferved, however, that on no two occafion* were the cere-

monies, which fometimes are very numerous and finking,

exactly alike. They fecmed prolonged or abridged, in a

degree correfponding to the fortitude or timidity of the

victim.

" The firfl that I attended was a young and interefling

woman, about twenty-five years of age. From the time

of her firfl coming on horfeback to the river-fide, attended

by mufic, her friends, Brahmnns, and fpe&ators, to the

period of her lighting the pile, two hours elapfed : fhe

evinced great fortitude. On another occafion, an elderly,

fickly, frightened woman was hurried into the pile in a

quarter of an hour.
" Of the firfl of thefe I took particular note. Soon after

I arrived at the pile, then erecting, fhe iaw me, and beckoned
me to approach her. All perfons immediately made way,
and I was led by a Brahman clofe up to her, when I made
an obeifance, which fhe returned, looking full in my face,

and proceeded to prefent me with fomething that fhe held

in her hand. A Brahman flopped her, and defired me to

hold my hand out, that what fhe was about to give me might

be dropped into it ; to avoid pollution, I fuppofe, by touch-

ing any thing while in contact with an impure perfon. She

accordingly held her hand over mine, and dropped a pome-
granate, which I received in filence, and reverently retired.

I was forry that it was not fome ornament, or fomething of

an unperifhable nature, that I might have preferved it. My
wife, who was in the hcufc on the other fide of the river,

obferving the ceremonies through a glafs, was alfo difap-

pointed, and was of courie curious to know what was the

article prefented in fo interefling a manner at fuch an awful

time.

" After the Sati was feated in the hut of draw built over

the pile, with the corpfe of her hufband befide her, and jult

before the fire was applied, a venerable Brahman took me
by the hand, and led me clofe to the ftraw, through which

he made an opening, and defired me to obferve her, which

I did attentively. She had a lighted wick in each hand, and

feemed compofed. I kept fight of her through the whole

of her agony ; as, until forced to retire from the intenfity

of the heat, which I did not, however, until a good deal

fcorched, I was within five feet of the pile.

" When the victim is a perfon of confequence, the afhes

are, it is faid, collected and thrown into the Ganges. I do
not imagine that fuch attention is paid to perfons of inferior

condition, but I may be miltaken. Of my intereiling vic-

tim I was defirous to obtain fome of the alhes, to preferve

in lockets, &c. but was not 3ble to get any. A military-

guard
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guard is generally placed over the fpot of facrifice, and my
application was refufed hy an attendant Braliman ; who,

after fome folicitation, told me, that In- could not imagine of

what utility the alhes of the Sati could be to me, unlefs for

tlie purpofes of forcery. A firm belief in the power of

witchcraft and necromancy exilt? very extenfivcly among all

ranks and religions in India ; snd fome inltances of its ef-

fects, both of a ridiculous and terrible nature, have come
within my knowledge." Hind. Pan. p. 7,55.

On this fubjed, the following pallage occurs in another

place. " In the neighbourhood of temples, it is not unufual

to fee a flat (tone emboflcd or engraved with two feet : feve-

ral are about the temples at the Sangam near Poona ; and

I was told bv a Brahman that they are in remembrance, and

in honour of widows who have become Sati there, being

their laft earthly or human impreffion carved on the (tone

which ferved to Hep by up to the pile of their hufbands.

At this affecting facrifice I have obferved a flat ltone placed

for this purpofe, and that the family of the victim, and the

attendant Brahmans, received her lall bleffings and adieus

while (he itood on it. Having quitted this ftor.e, fhe is no

longer human ; (he commences a participation of the beati-

tude to the fruition of which fhe is haltening. It chills me
to reflect, that I have for feveral minutes been clofe to a

beautiful young creature in this awful fituation, even to the

moment of the flames reaching her, when her foul could

fcarcely be thought more in this than in another world.

What my feelings may have been, when witneffing this tre-

mendous fcene, I cannot fay or recolleft. But I know
that 1 could not then, however much it would have relieved

me, fhed a tear; although, when reflecting on it, it cannot

always be withheld." lb. p. 433.
The Hindoos have, in common with feveral other ancient

people, a veneration for divine impreflions of feet. Thefe
are called SripaJa ; which fee.

Although mott of the fanguinary atrocities and fooleries

praCtifed by enthufialtic individuals among the Hindoos, arc

not only difcountenanced but condemned bv the Brahmans,
this of the Sati is certainly fanctioned by their prefence

;

but they deny its being promoted by their perfuafion. The
facred books alfo encourage it by painting the joys that im-

mediately await the human foul on its puriiication by the

procefs of Sati. This benefit is alfo extended to the huf-

band and family of the purified widow. The latter are ex-

alted in the eltimation of their neighbours, and probably
often find their worldly circumltances amended by it.

This facrifice, viewed in its variety of bearings on human
action and fortitude, is one of the molt extraordinary offered

to our contemplation, exceeded or equalled only by that of

infanticide, found to be fo prevalent in the fame quarter of

the world. (See Infanticide.) Referring to this under

our confideration, we are induced to extend this article by
the infertion of fome particulars of the molt authentic kind,

taken trom Mr. Colebrooke'6 paper in the fourth volume of
the Afiatic Refearches, entitled " The Duties of a faithful

Hindoo Widow."
After noticing the great want of judgment in feveral late

compilations in the (election of their authorities, and the

confequent perpetuation of error ; and the neccility of, there-

fore, reverting on every topic to original authorities for the

purpofe of correcting the errors or of verifying the fadts

already publifhed, he proceeds to the felection from the

Vedas, or Purana<:, or commentaries, fundry texts and ex-

pofitions, connected with the immolation of the Hindoo
widow.

" Having firfl bathed, the widow, dreffed in two clean

garments, and holding fome kufa grafe, fips water from the

palm of her hand. Bearing in her hand kufa and tila, Ihc

looks towards the ealt or north while the Brahman utters

the myltic word O'.m. (See O'm.) Bowing to Narayana,

the next declares; on tins month, Sec. (delcribing the time)

I (naming herfelf and family), that I may meet Arundhati
and refi.de in Swerga ; that the years of my Hay may be nu-

merous as the hairs on the human body ; that 1 may enjoy
with my hulband the felicity of heaven, and fanctify my
paternal and maternal progenitors, and the anceltry of my
hufband's family ; that lauded by the Upfarafas, I may be
happy through the reigns of fourteen Indras ; that expia-

tion be made for my hufband'3 offences, whether he have

killed a Brahman, broken the ties of gratitude, or murdered
his friend, that I afcend my hufband'.- funeral pile :— I call

Oil you, ye guardians of the eight regions of the world,

fun and moon ! Air, fire, aether, earth and water ! My own
foul ! Yama ! Day, night, and twilight ! And thou, con-

fcience, bear witncls : I follow my huiband's corpfe on the

funeral pile."

This declaration is called Sankalpa. Of the mythologi-
cal perfons, &c. mentioned in it, lomc account will be found
under our articles Swerga, Ui'saka, and Yama. Sanc-
tifying her own and her hufband's anceitors is done ufually

by the ceremony called Srailba; fee that article. Arundhati
was the wife of the fage Vafiflita.

The ritual quoted above is of the fifft authority. It

fhews that there are different forms and ceremonies obferved

on this occafion. The widow is made to fay fixe follows her

huiband's corpfe ; and the following text points out the

method. " When the corpfe is about to be confumed in

the Sahotaja, the faithful wife, who ltood without, rufhei

on the fire." The Sahotaja is faid to mean the cabin of

ftraw or leaves, that is ufually erected over and round the

pile', in which the living and the dead are placed ; but it

would fecm rather to deienbe the pit uted in another defcrip-

tion of Sati. On this occafion, a pit about ten feet long, fix

feet deep, and nearly as wide, is filled with flames, before

which a cloth is loofely fufpended. The body is placed in

the pit, and the victim throws herfelf headlong againlt the

cloth and into the pit. This is by no means fo common a

procefs as afcending the pile, and the gradual coniumption
of the dead and living.

In the latter mode, having repeated the Sankalpa, (he

walks thrice round the pile : and the Brahman utters the

following texts, called Mantra, irom the Rigveda, and a

Purana. See Mantra, Veda, and Purana.
" O'm ! Let thefe women, not to be widowed, good

wivca, adorned with collyrium, confign themfelves to the

fire. Immortal, not childlefs, nor huibandlefs, excellent

;

let them pafs into the fire, whofe original element if

water."
" O'm ! Let thefe wives, pure, beautiful, commit them-

felves to the lire with their hu(band's corpfe."

It is faid in the Sankalpa above quoted, that " though her

hulband had killed a Brahman, the Sati expiates his crime :"

but fome commentators are at the pains to (hew that this ex-

piation mult refer to a crime committed in a former exig-

ence, for funeral rites are refufed to the murderer of a

Brahman j and although, in fome other texts of facred

books, expiations for this heinous (in are mentioned, the com-
mentators fo modify them, as to deprive them of any autho-

rity obnoxious to their Brahmanical fanctity of character.

Although it is doubtlefs held to be the duty of a widow
to devote herfelf, fhe has the alternative, " on the death of
her hufband, to live as Brahmachari, or commit herfelf to the

flames." The aufterity of Brahmachari confi lis in chaftity,

and in divers acts of piety and mortification : fuch as ufing no

4 K 2 ornaments
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ornaments in her drefs, or coltly implements at mea.ls ; eating

only once a day, and then only of limplc food ; not deeping

on a bed, &c. The afts of piety comprile an increafe in

the ufual duties of alms, ablution, and pilgrimage, and fre-

quent ufe of the name of God in prayer.

After undertaking the duties of a Sati, that is, pcrfe-

vering in her determination, for the firlt declaration is not

binding, fhould the widow recede, (he incurs the penalties of

defilement. " If the woman," lays the text, " regretting

life, recede from the pile, fhe is defiled ; but may be purified

by obferving the fad called Prajapatya." This is a fevere

penance : it extends to twelve days : a fpare meal once in

each day on the fir ft three ; one in each night of the next

three ; on the fucceeding three nothing may be eaten but

what is given unfolicited ; the lalt three are a rigid faft.

We have before obferved, that in fome cafes filicide is

allowed. Generally, it is certainly difcouraged and for-

bidden. The Hindoo legislators have doubtlefs (hewn them-

felves difpofed to encourage the facrifice of Sati : it is de-

clared not to be fuicide. The obfequies called Sradha, arc

forbidden for common fuicides : but the Regveda exprefsly

declares, that " the loyal wife who burns herfelf, (hall not

be deemed a filicide. When a mourning of three days hath

been completed, the Sradha is to be performed." (See

Sradha and Suicide.) It may be noticed here, that the pe-

riod of mourning is different in different tribes : its ftortnefs

is honourable, the longeft mourning being for the loweit

tribe.

In certain circumftances the widow is difqualified for this

aft of a Sati. " She," fays the legiflator Vrihafpati, " who
has an infant child, or is pregnant, or whofe pregnancy is

doubtful, or who is unclean, may not, O princeis, afcend

the funeral pile. So faid Nareda to the mother of Sagara."

(See Nareda, Sagara, and Vrihaspati.) The mother
of an infant (hall not relinquifh, the care of her child to

afcend the pile ; but fhe may, if the care of her child can

be otherwife fecured. Uncleannefs alludes to periodical

caufes, or to certain purifications after child-birth. It has

been erroneoufly afterted, that a widow, pregnant at the

time of her hufband's death, may burn herfelf after de-

livery. This is pointedly contradifted by Hindoo autho-

rities, as well as by the general maxim, " what was unlaw-
ful or prevented in its feafon, may not afterwards be re-

fumed."
In the event of a Brahman dying in a diitant country, his

widow is forbidden to burn herfelf: but with other tribes

this proof of fidelity is not precluded by the remote deceafe

of the hufba' d. If he die within a day's journey, and the

widow defire to die on his pile, the corpfe is to be kept till

her arrival. Many other contingencies are noticed and pro-

vided for by the commentator; but it were fuperfluous to

purfue them through all their frivolous ditlinftions, and
laborious llluft rations on latent difficulties.

All the ceremonies effential to this awful rite are included

in Mr. CoLbrooke's very curious paper ; and we have in this

article given mod of them. But many praftices have been
introduced, unfanftioned by ar.y ritual. A widow who de-

clares her n-foLtion of burring herfelf is expefted and re-

quired *o prove her forti'ude : and it is confidently faid, that

one who fhould recede after the commencement of the cere-

mony, would be compelled by her relations to complete the

facrifice. This may explain circumftances defcribed by
fome who have w tneffed the melancholy fcene.

Other ceremonies noticed in fuch defcriptions are direfted

in feveral rituals. The following is a tranflation from a work
of authority, compriiing feveral particulars of thofe cere-

monies : " Adorned with all her jewels, decked with minium

and other cuftomary ornaments, with the box of minium rn

her hand, having made puja or adoration to the gods, thus
reflecting, that ' this lite is nought ; my lord and mailer
to me was all,' (he walks round the burning pile : (he

be (tows jewels on the Brahmans, comforts her relations, and
(hews her friends the attentions of civility—while calling

the fun and elements to witntfs, (he diitributes minium at

pleafure ; and having repeated the fankalpa, proceeds into

the flames : there embracing the corpfe, (he abandons her-

felf to the fire, calling Satya! Salya! Satya .'"

This differs in the material point from the common
ufage at Poona, where it is reafonably believed that thic

fpeftacle is witnelfed oftener than at any other city or
place in India. At that capital the corpfe, after purifi-

cation in the river, is placed on the pile, over and round
which a cabin or hut of draw is erefted. This the widow
enters ; and after divers ceremonies, as before noticed, is

furniftied with lighted wicks. The fides of the combuf-
tible hut are within her reach, and (he is fuppofed to
apply the lire. It is alfo applied externally j and the bye-
ftanders throw on butter, wood, draw, refinous gurns, &c.
according to the circumftances of the parties. For this

they are taught that they acquire great merit, exceeding,

in their hyperbolical ftyle, ten millions fold the merit of
an Afwamedha, which is the facrifice of a horfe, or
of any other great offering. On thefe occafions, wind
and other mdruments drown notes that might be vadly
more horrible. The merit of participation is extended to

thofe who join the proceffion from the houfe of the de-

ceafed ; for every itep they are ridiculoufly promifed, even

by grave authors, indulgences as for an Afwamedha. Thefe
promifes afford additional grounds for the inference, that the

martyrs of this horrid fuperftition have never been numerous.
It is certain, and we are confirmed in our affurance by Mr.
Colebrooke's authority, that the facrifice is now rare : on
this point he reafonably appeals to the faft of few of the

numerous Britifh refidents having witnelled or known of
its occurrence. Had they ever been frequent, fuperfti-

tion would hardly have promifed its indulgences to fpec-

tatois.

SUTTIKO, or Settiko, in Geography, a town of
Africa, in the kingdom of Woolly.
SUTTLE Weight, in Commerce, the weight fo called

when trett is allowed. See Trett.
SUTTON, in Geography, a townfhip of America, m

the date of New Hampfhire, and county of Hillfborough,

firlt called Perry (town, incorporated in 1 784, and con-

taining 1328 inhabitants.—Alfo, a townfhip in Worcefter
county, Maffachufetts, 46 miles W.S.W. of Bofton, in-

corporated in 17 18, ar-d containing 2660 inhabitants.

The cavern\ called " Purgatory" is a natural curiofity,

fituated in the fouth-eaftern part of the town. In this

townfhip are feveral mills and manufactories of paper,

pot-afh, nails, &c.

Sutton'/ Quadrant. See Quadrant.
SUTTON-COLDFIELD, in Geography, a town

fi' uated in the divifion of Birmingham, hiu.drcd of Hem-
lingford, and county of Warwick, England, tlai.ds near

the north-weft border of the county, adjou::: g Stafiord-

(hire, and is placed upon a bleak and barren foil. In the

time of Henry I., the lordlhip of Sutton was prefented

to Roger, earl of Warwick, with a yearly rent icferved

to the crown: in the reign of Edward I., a fuccetding

earl obtained the grant of a fair and market. In the

time of Henry VII. thefe were forfaken, and the town
nearly deferted ; when John Vefey, bilhop of Exeter, who
in Henry VIII. 's time had acquired affluence, procured

for
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for Sutton a charter of incorporation, ereded a moot-hall

and market-place, founded and endowed a frce-fchool, and
by other bencfadioiis greatly improved the town and

church tit his birth-place. Sutton-Coldfield contains many
refpcdable houfea ; and its churcli, confiding of a nave, chan-

cel, and two fide a: lies, was built by bifhop Vefey, in the

latter part of the reign of Henry VIII. The nave, how-
ever, was taken down and rebuilt in its prefent form about,

the middle of lalt century. Sutton-Coldheld has a fepa-

rate jurifdidion, and its municipal government confiils of
a warden, twenty-four afhllants, a" town-clerk, fteward,

and other officers : the warden tor the time being is alio the

coroner. The grammar-lchool, founded by bifliop Vefcy,
is conducted by truftees ; but the gift of the malterfhip

is in the corporation. The prefent fchool-houfe was built

in 1728.

Sutton is endowed with a weekly market on Monday, and
two annual fairs. Its population, in 181 1, amounted to

2959 inhabitants, with 619 houfes. The Coldfield, from
which this place derives its name, lies to the welt of the
town ; it is a bleak and cheerlefs trad, fuppofed to contain

13,000 acres, part of which is in the county of Stafford.

Sutton park lies to the north-welt of the town, and confiils

of 3500 acres, which were once granted by bifhop Vefey,
as a common pafturage for the poor of the town.—Beauties
of England and Wales, vol. xv. Warwickfhire, by J.N.
Brewer. Antiquities of Warwickfhire, by fir William
Dugdale. folio.

SUTURE, in Anatomy, the peculiar connection by
which the bones of the head are joined together. See Cra-
nium.

bUTUltE, in Surgery, is a term employed to exprefs the
method of bringing the edge= of a wound together by means
of a needle and ligature. Formerly, the common plan of
dreffing wounds with (tick'ng-plaller received the appel-
lation of the dry future, while the real futures were diitin-

guifhed by the epithet of bloody. Of the numerous kinds
of futures pradifed by old furgeons, there are now only four
ever employed. Thefe are the interrupted, the quilled, and
the twifted futures, with another one, named gajlrorapbe.

For an account of the twitted future, lee Hare-lip ; and
for that of the future named gaftroraphe, fee the article

Gastroraphe.
With regard to the interrupted future, it is that which is by

far the moll frequently made ufe of. The curvature of the
needle employed fhould form the fegrr.ent of a regular circle.

When the needle is fo fhaped as to be curved towards its

point, and ftraight towards its eye, it is obvious that it is not
advantageoufly conftruded for parting through parts with fa-

cility. It fhould be double-edged to the extent of one-third
of its length from the point; and its broaden1

part fhould be
fomewhat broader than the ligature, in order that the latter

mav traverfethe wound with the utmoft cafe.

In the cafe of a recent wound, when the bleeding has
been fuppreffed, and all extraneous fubflances have been re-

moved, the furgeon is to place the limb or part in fuch a
pofture, as (hall enable him to bring the cdjes of the in-

jury ealily into contact with each other. If adhcfive platter

be deemed inefficient of itfelf to maintain the part in this

ftate, and a future be confidered proper, the needle, armed
with a ligature, is then to be introduced into the right lip of
the wound, at a lmall diftance from its edge, and is to
be directed acrofs the bottom of the wound, fo as to
come through the left lip, from within outward. The
needle is now to be cut off, and the ligature tied in a
bow. As many futures of this kind are to be made as

the length of the wound may require ; but they fhould

SUT
always be at lead an inch from each other. Strips of ad*
hclive platter, dreffingt, and a bandage, are at the fame
timculually applied.

The quilled future is fo called from a quill being formerly
ufed in making it. This method of uniting wounds has
been occalionally pradifed when the mufclcs have been
deeply wounded, and it was preferred, on the fuppofition
that it produces a more perfect lupport of every part of a
wound than is done by the interrupted future. The fame
kind of needle is uf d as for this lall future ; but it mutt be
armed with a double ligature. When the double ligatures

have been introduced through the lips of the wound, at as

many places as the length of the wound may require, their

ends are to be (cparated, and then tied in a bow, over a

piece of bougie, or quill, or any fimilar thing, placed along
each lip of the wound.

Dionis firft reprobated the adoption of this future, and it

is jultly rejected by almotl all the moderns, fo that it is un-
neceffary to conliJer any of its modifications.

In the prefent fchools of furgery, the ufe of futures is not

recommended as it was in former times. It is now known,
that by the combined operation of pofition, adhefive plafter,

and a bandage, almoft all wounds are capable of being
united as expeditioufly and well as they could be, were futures

to be employed. Therefore, were it only to avoid fuper-

fluous pain, we ought to reprobate the pradice in general.

Did lutures only create a little additional pain, and no other
evil, ltill their employment would be jultifiable, if they
really poflefled the power of rendering union by the tirlt

intention a matter of greater certainty in only a limited pro-
portion of cafes to which they are applied. In the cure of
the hare-lip, and a few wounds of the face, and, perhaps, in

the treatment of large wounds penetrating the abdomen, we
mull admit their utility. In wounds of the lips, the incef-

fant and unavoidable motion of thefe parts, and in thofe of
the abdomen, the diftcntion anting from the vifcera, and the

danger of their being protruded, are reafons which explain

the advantage of futures 111 thefe particular inftances. But,
in general, the promotion of union by the tirlt intention

cannot be fet forth as a valid argument in favour of futures

being commonly ufed. Inflammation, above a very mode-
rate pitch, always deltroys every prolped of this nature, and
occafions the fecretion of pus, inftead of the exudation of
coagulating lymph. Sutures have fallen into dilrepute, prin-

cipally becaufe they tend to increafe inflammation. The
new wounds which they make ; their irritation as extraneous

bodies ; the forcible manner in which they drag the living

parts together ; and their incapacity, in general, to accom-
plifh any ufeful purpofc which pofition, adhelive platter,

and bandages cannot efied, are itrong motives for repro-

bating their being commonly ufed. In fad it often happens,
when futures are pradifed, that confiderable inflammation of
the wound is the confequence, and its Iwollen edges evince

marks of fuppuration, unlefs foon relieved from the irritation

of the ligatures. In this cafe, if the furgeon be fagacious

enough to cut the ligatures and remove them in time, fup-

piration may ltill be frequently avoided. Extenfive erysi-

pelatous rednefs, furrnunding wounds, will often be found

to originate from the irritation of futures.

M. Pibrac's remarks on this fubjed are highly worthy of

univerfal confideration. After relating many convincing

fads, he concludes with afking, what pradice the partizans

of futures would adopt, were they neceffitated, as they fre-

quently are, to cut the ligatures and remove them ? Or,
were they to find, as is often the cafe, that the ligatures had
made their way through the lips of the wound, fo as to leave

them gaping ? They would then never think of introducing

8 new
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new futures ; but would have recourfe to a bandage in order

to unite the wound. Sur 1'Abus das Sutures, in Mem. de

l'Acad. de Chirurgie, torn. iii. ^to.

They wlio alien, that the good effect of futures is, in

many cafes, fupported upon the fohd bans of experience,

ought at lealt to make it appear probable, that the fame effer.t

could not be produced by the combined operation of a proper

pofture, adhefive plalter, and theprellure of bandages.

Whoever wifhes to inveftigate this fubject further, fliould

perufe the obfervations of M. Louis on the firft principle of

the art of uniting wounds. ( Mem. de l'Acad. de Chirurgie,

torn. xii. p. 118. edit. i2mo.) Thi3 eminent French fur-

geon, fo diltinguinied in his profeffion, proved, that even the

hare-lip could be united very well without the affiftance of a

future. Cooper's Firft Lines of the Practice of Surgery,

edit. 3.

SUVART, in Geography, a river of Darien, which runs

into the Spanifh Main, N. lat. 8° 57'. W. long. 77° 50'.

SUUNPOUR, a town of Bengal; 25 miles E.S.E.
of Doefa. N. lat. 22 53'. E. long. 85° 26'.

SUVULPOUR, a town of Bengal
; 38 miles N.N.E.

of Ramgur.
SUWAIDA, a town of Arabia, in the province of

Hedsjas ; 30 miles N. of Medina.

SUWAROF RYMNTKSKI, Alexander, Count, in

i?*ogra/>Ay, a diftinguifhed Ruffian commander, defcended from

a Swedifh family, was born in 1730, and defignedbyhis father

for the profeffion of the law ; but he preferred a military life.

He began his career as a private foldier, and rofe through

the fubordinate ranks to that ol brevet commiffion of lieu-

tenant, with which he quelled the military guards in 1754 ;

and in the courfe of his advancement he obtained the

command of Memel, with the rank of lieutenant-colonel.

Having ferved his firft campaign in 1 759 againft the king
of Pruffia, and having diitinguifhed himfelf on various oc-

cafions, he came to Peterfburg in 1762, with a recommend-
ation from count Patin to the emprefs Catharine, who pre-

fented him with a colonel's commiffion. In 1768 he gained

confiderable advantages againft the Polifli confederates, and
was recompenfed, in 1770, with the rank of major-general.

In this year alfo he was honoured by the emprefs with the

order of St. Alexander, and after the partition of Poland,
received at Peterfburg with every mark of diftindtion.

In the Turkifh war of 1773 he had many opportunities, of

which he availed himfelf, for gaining reputation ; and on
the conclulion of the peace with the Turks, he was em-
ployed to check the rebellion of Pugatchef in the interior

of Ruffia ; and in 1783 he compelled the Tartars to take
an oath of allegiance to the emprefs, who then fent him the
crofs of Wolodomir, and nominated him general in chief.

Upon the renewal of the war with Turkey in 1787, he
diitinguifhed himfelf in the defence of Ktnburn, and at the
fiege of Oczakof; and he relieved the prince of Saxe-
Cobourg, when he was furrounded by the Turks, after the
victory in which he participated with him at Fockzani

;

and brought on the great battle againft 100,000 of the
Turkim troops near the river Rymnik, in September 1789,
which terminated in a complete victory to the combined
innies, and obtained for Suwarof the title of " Rym-
nikfki," and fplendid prefents both from his own fovereign

and the emperor. To him was committed, by Potemkin,
the enterprife againft the ftrong fortrefs of Ifmail ; when
he promifed to the victors, upon ordering of an afiault, the
plunder of the place, and directed (as it is faid) that no
quarter fhould be given. This was one of the mod fan-

guinary actions upon record. When the Ruffians, after

being twice repulfed with great lofs, fcaled the ramparts and

burll into the fortrefs, a horrible maflacre enfued, 33,000
Turks were killed or delperately wounded, and about

10,000 were made prifoners after the carnage. Some per-

fons have preferred againit the general the charge of cruelty

on tin; occafion ; but whether or not he could reftrain a
body of victorious foldiers, exafperated by the refiltance ot

the beheged, he acted a very difinterefted partrefpecting the

booty, not referring tor himfelf fo much as a fingle horfe.

After the peace of 1791, which furrendered Oczakof to

the Ruffians, Suwarof received an accumulation of frefh

honours, and was appointed commander of all the troops
llationed in that part of the Ruffian empire, fixing his head-
quarters at Cherlon, where he remained nearly two years.

He was employed afterwards in the difgraceful bufinefs of
extinguishing the liberty of Poland, and gained feveral vic-

tories over the patriots. In 1794 he laid fiege to Prega, a

fortified fuburb of Warfaw, and carried it by affault, with a

carnage little inferior to that of Ifmail. On this occafion

new honours and rewards were beltowed upon him by his

own fovereign, and the two other fharers of Poland, and he
remained two years at Warfaw for the difaftrous purpole
of fecuring the fervitude of that ill-fated country.

When the emperor Paul joined the confederacy againft

France in 1799, Suwarof was appointed to command the

troops that co-operated with the Imperialifts in Italy. la
the campaign during which he commanded the combined
army of Ruffians and Auftrians, the French loft all the prin-

cipal towns in the north of Italy, and fuftained a defeat in

the bloody battle of Novi. After that event Suwarof
eroded the Alps, and marching into Switzerland, drove the

French from mount St. Gothard. On the defeat of an^

other body of Ruffians, under general Korzakof, by Maffena,

Suwarof, who was oppofed by Moreau, vms obliged to

retreat towards the lake of Conftance. The fatigues

which he endured on this occafion brought on an illnefs
;

and he was ordered to return to Peterfburg. The reluc-

tance which he manifefted in complying with thefe orders

offended his capricious mailer ; and they were followed

with a more pofitive command to the fame purpofe, by
which he was fenfibly mortified. At length, however, he

reached Peterfburg, where he found himfelf flighted. He
foon afterwards fell into a ftate of childiflinefs, and died

on the 18th of May, 1800, at the age of 70. Paul mani-

fefted his refentment, by refufing to his remains the ordinary

military honours, and even deprived his only fon of his rank
of major-general. The emperor Alexander, however, re-

paired this injuftice, by erecting his ftatue in the imperial

gardens.

Suwarof was hardy in his conftitution and in his mode
of living; accuftoming himfelf, through all the gradations

of his military advancement, to fleep on the ground upon
hay, with a flight covering, and contenting himfelf with the

common foldier's fare. In winter and fummer he rofe at

4 o'clock : he frequently ufed the bath ; and by his tem-

perance and activity preferved the fire of youth to an ad-

vanced age. According to his mode he was pious and

devout, punctually performing the offices of religion, and

on Sundays and feftivals reading lectures on religious fub-

jects to his attendants. He never gave the lignal of battle

without making the fign of a crofs, and killing a little

image of St. Nicholas, which he always carried with him.

We may hence infer that his religion approached very

nearly to fuperftition. In his purpofes he was inflexible,

ItricVly true to his word, and of incorruptible probity. In
his Ipeech and writing his Ityle was laconic, intermixed with

ludicrous expreflions, and even in his difpatches and orders,

with doggrel verfes. He was well acquainted with modern
languages.
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languages, but declined political or diplomatic eorrefpond-

ence, . that a pen did not fuittl I a foldier.

His coarre manner, difregard of luxury] and contempt of

danger, rendered liim the darling of his foldiers, while his

principal officers were his lecret enemies, on account of the

Itrict dutv he exacted, and the privations to which he fub-

jected them. It wa* one of hi military maxims, that a

general ihonld be always in the front of his army. " In

courage, enterprise, and rapidity," fays one of hi- biogra-

phers, " he had no fuperior : but the critics in the art of
war have cenfured him tor want of depth in his combinations

and (kill in his manoeuvres, aa well as for violating huma-
nity in his victories." Com':; Travels in Ruffia. Gen.
Biog-

SUVA, in Geography, a town of South America, in the

province of Quito ; 12 miles S.E. of Guayaquil.
SUYAHILA, a town of Africa; 65 miles S.S.E. of

SugulmeiTa.

SUZA, a city of France, in the department of the Po,
formerly capital of a marquilate, and province of Piedmont,
fituated on the river Dora Riparia, in a valley to which it

gives name, at the foot of the Alps, anciently called

Seculium," or «« Segufium," or " Seguffina." It was the

capital of the kingdom of Cottius, and the place of his

ufual refidence. The polTefiion of it has been often con-

tefted, and it has fuffered much in palling from the pof-

fcflion of different fucceffive conquerors and proprietors.

The Goths, Lombards, and Saracens, have fucceflively

plundered this place ; but it fuffered mod from the capture
of Frederic Barbaroffa, who, in pafling from Germany into

Italy, deftroyed it to its foundation, and reduced it to afhes.

It anciently gave the title of marquis to the defendants of
Charlemagne, and was transferred to the dukes of Savoy
by a marriage with Adelaide, the only daughter of the lalt

marquis. It is now fmall and poor, with fingle walls, and
defended by a citadel with a ftrong garrifon. It cot:'

three parilh churches, and feveral religious houfes. In its

vicinity is a triumphal arch, erected to the honour of

Augultus. Suza has of late experienced the viciffitudes

occafioned by the French revolution in the province of
Piedmont ; 23 miles N.N.W. of Turin. N. lat. 45 8'.

E. long. 7
C

10'. The marquifate of this name is about

30 miles lone, and 10 broad, watered by the Dora and the

Cmifella. The rruicipal towns are the Suza, Giavenna,
Avigiiano, and Novalefe.

SUZABAD, a town of Bengal; 15 miles N.E. of
Rogonatpour.

SUZAO, a town of Portugal, in the province of Beira ;

21 milefl N.E. of Braganca Nova.
SUZARA, a town of Italy, in the department of the

Mincio ; 14 miles S. of Mantua.
Sl'ZAVIN, a town of Perfia, in the province of Irak ;

90 miles E. of Hamadan.
SUZAY, a town of France, in the department of the

Eure ; 4 miles E.NE. of Grand And-
SUZDAL, a town of Ruflia, in the government of

Vladimir, on the Nerl, the fee of a bifhop. Peter I.,

after divorcing his v. -,ia Feodorowna, confined her

in the convent of St. BaG) in thi; town ; 24 miles N.N.E.
of Vlauimir. N. lat. 56 iff. E. 44'.

SUZE, La. a town of France, in the department of the

Sarthe, and chief place of a canton, in the diltrict of Le
Mans; 9 miles S.W. <f Le Mans. The place contains

1414, and the cant '^habitants, on a territory of

170 kiliometre;. in 1 : commi
Suze, a river of Switzerland, which runs into the

lake of Bienne, about a mile below the town of Bienne.
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Si 7.r. la Rouffe, a town of France, in the department of

the Drome ; iS miles S. of Montelimart.

SWAB, a fort of mop of a large bunch of old

r< pc-yarn, and ufed to clean the decks and cabins of a (hip.

Hence
SWABBER, the title of an inferior officer on board of a

man of war, whole office is to take care the (hip be kept
neat and clean.

In order to this, he is to fee her wafhed well once or

twice a week at lcait ; efpecially about the gun-wales and
chains.

He ought alfo to bum pitch, or fome Inch thing, now-
and-then between decks, to prevent infection, and to ac-

quaint the captain with Inch of the men as are nafty and
live.

SWABENITZ, in Geography, a town of Moravia, in

the circle of Ohnutr. ; 17 miles S. of Olmut/..

SWABIA, or Suabia, a circle of Germany, bounded
on the N. by the palatinate of the Rhine and Franconia, on
the E. by Bavaria, on the S. by Switzerland, the lake of
Conltance, and the Tyrolefe, and on the W. by France,

from which it is feparated by the Rhine; about 120
miles from call to welt, and 80 from north to fouth. The
ancient county of Swabia was rather more extenfive. The
name is fuppofed to be derived from the Suevi, who firlt

inhabited the country between the Wefer and the Oder,
but afterwards eroded the Elbe to the Maine and Danube,
and in the time of Julius Caefar to the Neckar and the

Rhine. In the fifth century, this country was conquered
by the king of the Franks, who erected it into a dukedom,
which Charles the Great abolifhcd, but Conrad 1. redored.

The title became hereditary about the year 1 094 ; the

dukes of Swabia being at the lame time dukes of Franconia,

but with very limited prerogatives : of thefe dukes, many
of them became kings of Germany : the dukes became ex-

tinct about the middle of the 13th century. In the middle

ages, Swabia was divided into a great number of gaus, in

Latin pagi, the names of fome of which are (till in life.

The ftates of Swabia, at the diet, were divided into five

branches, viz. ; 1. The ecclefiadical princes and abbots;

2. Temporal princes and abbots
; 3. Prelates ; 4. Counts

and barons ; and, 5. Free imperial towns. The princes

fummoned to the diet of the circle were, the bifhop of

Conltance and the duke of Wut temberg, but the latter was
the fole director. The diets of the circle were commonly
held at Ulm, and in time of peace twice a year. Each of

the five benches had its director, but without any peculiar

privilege above the reft of his order. The directors of the

live benches let their feals to all the recedes, or afts of the

circle, and other difpatches. The bilhop of Conltance was
the perpetual director of the bench of ecclefiadical princes, as

the duke of Wurtemberg was of that of the temporal princes.

The directors of the benches of prelates and counts were

chofen only for life. Ulm, indeed, was perpetual director

bench of the Imperial towns ; but Auglburg always

voted firlt. The chancery and record office belonging to

the circle were kept at Stutgardt, the refidence of the

directory of Wurtemberg. In the year 1681, the military

force of the empire, by a decree of the diet, was fettled in

time of peace at 40,000 men, and the quota of the circle

of Swabia alone came to 1311 horle, and 2707 foot ; and

i:i the year 1707, at the divifion of the 300,000 florins,

which was the ft:m granted for that purpofe, its proportion

was rated at 31,271 florin-, 58 kruitzcrs, 5 denicrs. The
number of troops in this circle, conltantly kept on foot,

confided of four regiments of infantry, each compofed of

twelve companies, one regiment of dragoons, and one of

3 cuiraflicrs,
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cuirafliers, each confifting of eight fquadrona. The com-

mander of the circle was ftyled general field-marftial. With
refpedt to religion, this circle was reckoned among the

mixed ones. Under the emperor Frederic III. the circle

of Swabia wan, for the fake of the peace of Germany,
divided into four quarters. The head of the firit was the

duke of Wurtember^, of the fecond the nvarggrave of

Baden, of the third the bifliop of Conftance and the abbot

of Kempton, and of the fourth the bifliop of Auglburg.

Swabia, Aujlrian, was compofed of the ancient hereditary

ellates of the lioufe of Habfburg, and the remains which

had fallen to Aultria, fince it has been elefted to the

empire. Maximilian I. was the firft prince of this houfe

who took the name of the prince of Swabia. It paid an-

nually more than 400,000 livres to the military chelt of

Aultria. Thefe eltates were compofed of Burgau, Nellen-

burg, the prefeftorate of Swabia, Hohenberg, the Ortenau,

Brifgau, and fome towns and convents.

SWAD, in Agriculture and Gardening, a provincial word
fignifying a pod, as of peas, beans, &c.

SWADHA, in Hindoo Mythology, is faid to be a goddefs

whofe adventures are very poetically narrated in one of

the Puranas, or facred romances, entitled " Brahma- Vaivar-
tika." (See Purana.) She was originally a nymph
of Galaka, the paradife of Krifhna. Her celeftial charms

excited the jealoufy of Radha, who reprefents the Grecian

Juno in her caprices, her jealoufy, arid fometimes in her

fury ; while at others (he 13 all tendernefs and attraction.

Hurled by the goddefs from the empyrean, Swadha was

confoled by being given in marriage to the Dii Manes.
She is hence the goddefs of funeral obfequies ; conveying

to the manes the offerings of men, and rewarding the

latter for their piety to their anceftors.

The word Swadha is farther ufed as a fort of grace or

benediftion, after eating the food offered in the ceremony
called Sradha, in honour of deceafed anceftors. (See

Sradha. ) It feems to mean enough; and to be applied

to the food of the manes, and of thofe who eat of the offer-

ings made to them. (See Lakshmi.) The word Swadha is,

however, of profound and myftical import, being fome-
times ufed as equivalent to Maya, or illufion.

SWAFFHAM, in Geography, a large refpe&able market-
town in the hundred of South Greenhoe, and county of

Norfolk, England, is fituated 28 miles W. from Norwich,
and 93 N.N.E. from London. The town is extenfive ;

the houfes being dillributed over a confiderable fpace of
ground. Near the centre is a large open area, in which is

a pool of water. The chief public ltrufture is the parifli

church, a fpacious handfome edifice, the greater part of
which appears to have been built about the time of
Henry VI. or Henry VII. It confifts of a nave and two
aides, with two tranfepts on the fouth fide, one to the north,

and a lofty well-proportioned tower, furmounted with
enriched embrafures and purfled pinnacles. The nave is

very lofty, and has twenty-fix cleriltory windows. Some
of the pews are curioufiy carved ; and in the library is pre-

ferved a fine miffal. Here are fome handfome monuments,
among which is an altar-tomb, with an effigy of Dr. John
Botewright, a native and reftor of this parifli, and chapl-in

to king Henry VI. In ancient days, the earls of Richmond
had a prifon in this town ; and at the prefent time here is a
houfe of correction, or bridewell, which was erefted in the
41ft of queen Elizabeth, for the hundreds of South Greenhoe,
Weyland, Grimfhoe, Shropham, Giltcrofs, Freebridge, and
Clackclofe. Swaffham being an ancient demefne of the
crown, its inhabitants enjoy many exclufive privileges. The
population was returned to parliament in the year i8n,

SWA
as 2JJO, occupying 490 houfes. A weekly market on
Saturdays is well fupplied with provifions ; at which time
is held a great mart for butter, recently removed from Down-
ham. Here are alfo three annual fairs. In the year 1783,
a crofs was erefted on the market-hill by the late earl of
Ortord. An affembly-room has been lately built on the
welt fide of the hill.

About five miles from Swaffham is Narburgh, a fmall

village, but peculiarly interelting to the antiquary. John
Brame, in a manufcript hiilory, quoted by Spelman in his

" Icenia," fays, " this was a Biitifh city in the time of
Uter Pendragon, about the year 500." The name is Saxon,
and the works in the vicinity point out its antiquity. It

is fuppofed a fmall Roman ftation was once eftabhrtied here.

From this place to Eaftmore-fen, a large fofs and rampart
extend, by which the hundred of Clackclofe was bounded.
At the head of this fofs was a lofty fortified mount, called

the burgh. In making a garden near its bafe, in the year

1600, feveral human bones and pieces of armour were
difcovered.

In the contiguous parifli of Narford, is Narford Hall,
the leat of Brigg Fountaine, efq. erefted by fir Andrew
Fountaine, knight of the Bath, who rendered himfelf and
the place confpicuous, by cultivating the friendfhip of Pope
and other literary chara&ers. The houfe was not only a
rendezvous of living genius, but a repofitory for works of
art and learning. At prefent it difplays a choice collection

of piftures, ancient painted earthenware, and a valuable

library. Among the old china are feveral pieces painted

by Raffaele, particularly two very large cifterns of fine

form and execution, meafuring three feet by eighteen inches

each.—Blomefield's Hiltory of Norfolk, vol. vi. Beauties

of England and Wales, Norfolk, vol. xi. by J. Britton,

F.S.A.
SWAGLERS, an Indian town of Weft Florida, near

the Apalachicola. N. lat. 31 4'. W. long. 85 .

SWAHA, in Hindoo Mythology, is the fakti or energy,

or in more popular language, the confort, of Pavaka, the

god of fire.

SWAIN. See Boatswain and Cockswain.
SWAINE, in Geography, a river of Pruffian Lithuania,

which runs into the Ilmen ; 4 miles W. of Mulfchen.

SWAINMOTE. See Swanimote.
SWAINSONA, in Botany, more correftly Swainsonia,

was fo named by Mr. Salifbury, after the late Mr. Ifaac

Swainfon, who having derived confiderable profit from the

fale of a medicine called Velno's Vegetable Syrup, bellowed
part of his income in the maintenance of a botanic garden

at Twickenham, to which his acquaintances, it feems, were
liberally admitted. Still it does not appear that he was
entitled to the diftinguifhing appellation of " a fecond

Cliffort," nor that he was a cultivator of botanic fcience.

We have always gladly concurred with Mr. Salifbury in

his prudent referve in beftowing fuch honorary generic

names, as well as in his attention to claffical propriety in

conftru&ing others; and we will always do fo, while, with-

out prejudice, we are ready to unite with any competent
judge in fweeping away all that are incorreft or unmerited.

If the prefent genus were to remain, Ventenat's name of
Loxidium, previously printed, might be adopted, as but too

expreflive of the ambiguity of its character. We moft
incline, however, to the opinion of Dr. Sims, who hints

that thi9 genus, as well as Sutherlandia, (fee that article,)

are too nearly allied to Colutea. The reader may confult

Salifb. Parad. t. 28. Curt. Mag. t. 1 72 J, t. 792 ; and
Brown in Ait. Hort. Kew. v. 4. 326. In the latter we
find the following

Eff,
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EiL Ch. Calyx with five teeth. Standard fprcading,

larger than the obtufe keel. Stigma terminal. Style

bearded longitudinally at the back ; bcardlefs in front.

Legume turgid, (not bladdery).

The two fpecies figured in Curtis's Magazine, both

natives of New South Wales, are the only ones known in

our gardens, or hitherto defcribed. Mr. Brown's fpecific

characters of thele, indicate that there are others, which

want the callofitico, found on their ftandards; a circumllance

which weakens the importance of fuch a diftincrion between

CoLUTKA and SrTHEiu.ANin A. See thofe articles.

SWALE, Eajl and Weft, in Geography, the two branches

of the Medway ; the Eall Swale branches off to the right,

and runs S. ot the ifland of Sheppey, and joins the Thames
below Sheernefa : the Wi :t Swale, or main llream, proceeds

due N., and joins the Thames at Sheernefs.

Swali:, a river of England, in the county of York,
which runs into the Oufe, near Boroughbridge.

Swali:, in Rural Economy, a term lignifying (hade.

SWALING, or SwbALINQ, a term applied to the opera-

tion and practice of drelling a hog for bacon, by finging or

burning the briftly hairs off by means of ftraw, or (ome
other fimilar fubilances. It is a method often ufed in the

fouthern ditlridts of the kingdom.

SWALLOW, in Ornithology. (See Hirundo.) For
an account of the migration of fwallows, fee Migration.
Swallow, Sea, is alfo a nam* given to the Sterna

hirundo of Linnaeus ; which fee. See alfo Tern.
Swallow, Water, Hirundo aquatica, a name very impro-

perly given by Befler, and fome others, to the northern

colymbus, commonly known by the name of the lumme.

See Colymbus Troile.

Swallow Bay, in Geography, a bay on the north coaft

of Egmont ifland, between Hanway's Point and Swallow
Point.

Swallow Harbour, a harbour in the ftraits of Magellan,

on the coaft of Terra del Fuego. This harbour is well

fheltered from the winds, and excellent in every refpect.

There are two channels into it, both narrow, but not dan-

gerous, as the rocks are eafily difcovered by the weeds that

grow on them. The mountains round it have a horrid

appearance. S. lat. J3? 29'. W. long. 74° 55'.

Swallow Ifland, one of thofe called Q uee" Charlotte's

iflands, in the South Pacific ocean ; about fix leagues in

length. S. lat. io° 8'. E. long. 165 58*.

Swallow Point, a cape on the N. coaft of the ifland of

Egmont, in the South Pacific ocean. S. lat. lo° 42'. E.
long. 164 26'.

Swallow- Fijh, Hirundo pifcis, or, as it is called in Corn-
wall, the tub-fijb, a fea-fifh of the trigla kind, remarkable

for the fize ot its gill-fins ; called the fapphirine gurnard.

See Trigla Hirundo-

SwALLOw-/7y, in Natural Hiflory, the name of the

chehdonius, a fly very remarkable for its fwift and long

flight.

\. lots-Stone, Chelidonius lapis, the name of a ftone

which Pliny, and many other authors, affirm to be found in

the ftorrachs of young fwallows. It is always defcribed to

be lmall, roundifh, convex on the outfide, and concave on
the other, and of a brownifh, yellowifh, or blackifh colour ;

this, and the figures given of it, plainly Ihew that it is

either a fmall fpecies of the lycndontes, or bufomtae, or elfe

a detached piece of one of the compound ichthyperia, or,

as they are vulgarly cA\cd,Ji/iqua/lra.

De Boot tell, us, that he cut up feveral young fwallows,

but never found any fuch ftones in them : and indeed it is

no wonder, fince tht.y are not to be looked for there, but

Vol. XXXIV.

in the jaws of the wolf-fifli, or in the palates of fome of the

left known kinds.

SwAi.LOW-Worf, Hinmdinaria, or /Ifclcpias, in Botany.

See Asi'i.i.i'lA.s.

The common fwallow-wort of the (hops, with a white
flower, called vincetoxicum and hirundinaria, is denomi-
nated tame poifon, becaule it has been deemed a powerful
counter-poifon. The flowers appear in June, and the feeds

ripen in September. It grows naturally in the fouth of

France, Spain, and Italy ; and is faid alfo to grow wild in

gravelly grounds in fome parts of England. The root

has, when frefh, a moderately Itrong but agreeable fmell,

approaching to that of wild valerian, which in drying is in

a great degree diffipated ; chewed, it impiefles firft a confi-

derable fwectnefj, which is foon fuccecded by an unpleafant

fubacrid bitterifhnefs : an extract made from it by water it

moderately fweetifli, balfamic, and bitterifh ; the fpirituous

extract is flronger in talle, proportionably (mailer in quan-
tity, and retains a part of the fpecific flavour of the root.

It is recommended as refolvent, fudorific, and diuretic ; in

catarrhal, cachectic, and fcrofulous diforders, and in ute-

rine obftrudtions ; in doles of from a fcruple to a drachm or

more in fubltance, and three or four drachms in infufion.

It has been employed by fome of the Germans as an
alexipharmic in malignant fevers, and even in the plague,

and hence received the name of contrayerva Germanorum.
Some, however, have fufpected it to poflefs noxious qua-
lities, and obferve, that when frcfli it excites vomiting. It

ha6 been chiefly ufed in dropfical diforders, and cafes are

related in which it was given with great fuccefs ; but as other

medicines were at the fame time employed, its good effects

are not fufficiently eftablifhed. The fame obfervation will

apply to Stahl's pulvis antimonialis hydropicus, a compo-
fition in which the vincetoxicum is an ingredient. Among
us it is fcarcely ever made ufe of in any intention. Lewis.

Swallow- Wort is alfo a name given to the Stapelia ;

which fee.

SWALLOWING. Sec Deglutition.
It has been obferved by Mr. J. Lawrence, that the fwal-

lowing of leeches or hen's-dung, is an accident that fre-

quently happens to country cart-horfes, palling off with a

(light ficknefs, and without notice. Whilll the horfes -\re

abfent, the poultry will always watch the opportunity of

examining the mangers, where they leave both dung and

feathers, which ought ever to be carefully fwept away
previoufly to feeding the horfes. i Horfes drinking at pond,
will alfo often fuck in a variety of tilth and vermin. The
figns of having fwallowed leeches, or other vermin, are

hanging the head to the ground, and a difcharge of im-

pure faliva, fometimes mixed with blood. To remove which,

he ac'vifea giving a pint of fweet-oil warmed, with a glafs

of brandy, and a drachm of ground ginger. Scalded bran

and gruel fhould likewifc be plentifully given ; and the oil

may be repeated if needful. A mild dofe of aloes and rhu-

barb, with one ounce of diapente, may likewifc often be

given in warm ale with advantage.

Swallowing, Difficulty of, in Infants. See Imani.
SWALLOWS-TAIL, in Fortification. See CjUEUtt

d'Aronde.

Swallow ,-taii , in Joinery and Carpentry, denotes a

particular way of fattening together two pieces of timber,

fo (trongly as that they cannot fall afunder. See Dove-
Tail.

SWALLY, in Geography, a fea-port town of Hin-
dooftan, on the coaft of the gulf of Cambaya. On a

point of land at the mouth of the Taptee, or Tappee,
about ten milet S. from this town, is a tower, which fervea

4 I
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a6 a beacon to veiTcls making for the road of Surat, and

to point out the anchoring place. This tower is about 30
feet high, and was erected as a monument over the grave of

an Englifh captain, named Vaux, who was buried there

many years ago. Near this place lies the celebrated Englifh

traveller, Thomas Coryate, who finifhed his earthly pere-

grinations here in the year 16 17 : 15 miles W. of Surat.

N. hit. 21 10'. E. long. ;2°32'.

SWA LM, a town of France, in the department of the

Roer
; 4 miles N. of Ruremond.—Alfo, a river of France,

which runs into the Mcufe, 5 miles below Ruremond.

SWAMMA, a town of Algiers; 12 miles S. of Taga-
dempt.

SWAMMERDAM, John, in Biography, a diftin-

guifhed anatomitt and naturalift, was born at Amfterdam
in 16,7, anc^ defigned by his father, who was an apothe-

cary in that city, for the church : but his own inclinations

were directed to phyfic, which became the object of his

ltudy, together with feveral branches of natural hiitory,

particularly entomology. At an early age he made many
excurfions for the purpofe of enlarging his collection of

winged infects. At Leyden, where he fludied phyfic, he

was diftinguiflicd by his fkill and ailiduitv in anatomical ex-

periments and the art of making preparations. At Paris

he was intimate with Nicholas Stenonius in 1664, whilft he

vifited that city and France with a view to further improve-

ment. On his return to Leyden he took the degree of

M.D. in 1667, publilhing on the occafion a thefis on refpi-

ration. At this time he began to praftife his invention of

injecting the veffels with ceraceous matter, which feemed to

keep them dilleiided when cold : a method from which ana-

tomy ha; derived very important advantages. He applied

very clofely to direction with Van Home : and in the de-

fection of infects he was Gngularly dexterous by the aid of

inttruments of his own invention. The grand duke of Tuf-

cany, who vifited Holland in 1668, and who was introduced

to Swaminerdam by Thevenot, made him a liberal offer for

his fhare of the collection, on condition of his removal to

Florence ; but he rejected the offer, on account of his abhor-

rence of the reflraints of a court-life, and impatience of any

controul in his religion. Entomology was his favourite and

principal purfuit ; and in 1669 he publifhed, in Dutch, " A
General Hiitory of Infect .;," Utrecht, 4to. ; afterwards re-

printed, and trariilated into French and Latin, the latter with

fplendid figures. In 1672IK' publ'fhed, as a medical anatorniit,

a work entitled '\ Miraculum Naturae, feu Uteri Muliebris

Fabrica, notis in'l. V. Horne Prodromum illultratum,"

Leid. 4to., many times reprinted. By intenfe application

he became hypochondriac, and wholly unfit for fociety. In

this itate he was fo imprefled by the reveries of Antoinette

Bourignon, as to be plunged into the depth of mytticifm,

and to be induced to abandon all his fcientilic purluits. At
her defire he prefehted to the world, in 1675, n 's ^ Pun "

lication, which was an account, in Dutch, of the infect

called Ephemeris. He followed this fanatical female to her

retreat in Holltein ; and on his return to Amfterdam, his

conftitution was worn out by his mortifications, and he

died in 1680. In one of the paroxyfms that feized him
not long before his death, he burned all his remaining papers

;

but in a Hate of indigence he had difpofed of the greater

part to Thevenot for a trifling fum. On the lapfc of

atiout half a century, thefe came into the" pofleffion of

Boerhaave, who caufed them to be publifhed in Dutch and
Latin by Gaubius, under the title of " Biblia Naturae,

live Hiltoria Infectorum in certas claffes^redufta, &c. &c."
2 vols, large folio, 1737, with plates; translated alfo into

German. Englifh, and French. Tbe hiftory of bees in this

10

work is highly efleemed, as peculiarly valuable. Life by
Boerhaave. Haller.

SWAMP, in Agriculture. See Bog and Swampy Land.
Sv/AMl'-Ore, or indurated Bog Iron-Ore-, in Mineralogy, an

ore of iron which occurs in fwamps or morafies : it is a va-

riety of bog iron-ore, partially indurated by drying. The
colour is a dark vellowifh-brown, or grey : it appears cor-

roded, and contains cavities, but is fometimes compact.
The fracture is earthy ; the darker varieties have a fmall de-

gree of luftre, but it is more commonly dull : it is very foft

and frangible. The fpecific gravity is 2.944.

This, witii the other varieties of bog-ore, are fometimes

ufed as ores of iron ; but the pholphoric acid contained in

them injures the tenacity of the iron ; they are therefore

generally melted with ores which yield the moll ductile iron,

to improve the quality. The pholphoric acid in bog-ore is

probably derived from the animal matter in fwamps.

The formation of bog-ore and its varieties takes place,

according to Werner, in the following manner : " The
water which flows into marfliy places is impregnated with a

vegetable acid, formed from decaying vegetables, which ena-

bles it to dillolve the iron in the rocks over which it flows,

or over which it Hands. This water, having reached the

lower parts of the country, becomes ftagnant, and by de-

grees evaporates : the diflolved iron being accumulated by
frefh additions of water, fucceffive depolitions take place,

which are at firft yellowifh, earthy, and of little conflu-

ence ; this is called morafs-orc : but as the ore becomes harder,

the colour changes to brown ; thus fwamp-ore is formed.

When the fwamp is completely dried up, this ore becomes

much harder, and at length palies into meadow-ore. Manes
occur in which all the different degrees of induration may
be obferved." Jamefon's Mineralogy, 2d edit. vol. iii.

SWAMPY Bay, in Geography, a bay on the coait of

North Carolina. N. lat. 35 42'. W. long. 76 7'.

Swampy Land, in Agriculture, fuch as is of a boggy or

morally nature. Under this title are alio fometimes in-

cluded, according- to Mr. Marfhall, inlandfens, loiv marjhy

grounds, wet meadstvs, and Jlat pa/lure lands, which lie out

of the way of floods
;
yet are liable to be chilled by fur-

face waters, and poached by cattle, in wet feafons ; by
reafon of the natural water-courfes below them being in

a flate of neglect ; or for the want of artificial courfes be-

ing opened, to relieve them from furface waters, as thev

collect. And he adds, that lands of this defcription are

now more particularly feen, in forelts or other unappro-

priated and unreclaimed waites. Where the appropriation

of lands has taken place, they are lefs confpicuous.

It is evident, that all lands of the fwampy kind, what-

ever their fituation maybe, muit require to be firft drained,

before any other improvement can be effected. When this

has been well accomphfhed by proper feeding and managing,

they may, in molt inltances, be brought into a good itate of

fward, winch is in general the bett application of them, as

they are feldom fit for the purpofes of tillage. See Bog,

Draining of Land, and SpRlvta-Draining.

In the appendix to the account of Elkington's mode
of draining land, a very full defcription of the feveral dit-

! methods of improving thefe forts of ground may be

feen, after they have been drained, laid down, and the

various objects and intentions of them well pointed out and

explained.

Lands of this nature are not unfrequently raifed from a

very trifling, or fcarcely any value at all. to a very con-

fiderable one, Amply by planting them with withy for the

ufe of bafket -makers and others. There are different forts

cultivated in this intention on fuch lands, as the red and

th^
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the yellow kinds for bafket and ficve-makers, and the

brown For being made into hurdles. The former are cut

over frequently, inollly annually ; but the latter only once

in about five years.

In tli the ground may be trenched up into beds

about (ix feet in breadth, in the autumnal fealoii, allowing

two feet or more between each bed ; then in the early

fpring they may be planted with the (orts of withy which
are molt wanted for the above purpofes, in three or four

rows, at about a foot from plant to plant, or more, ac-

cording to the growth of the plants.

The hurdles are very ufelul for hurdling off turnips,

natural and artificial grades, and various other crops, which

are to be fed by Sleep or other (orts of (lock.

SWAMRY, in Geography, a town of Hindooitan, in

My lore ; 10 mile* N.N.E. of Chitteldroog.

8WAMSCOT, the Indian name for Exeter, called the

Great River, by way of diltinftion from another much lefs,

alfo denominated " Exeter river," an American river that

rifes in Cheflcr, in NewHamplhire, and after running through
Sandown, Poplin, and Brentwood, and a confiderable part

of Exeter, affording many good mill-feats, precipitates it-

felf over a fall 20 or 30 rods in length, and meets the tide

from Pifcataqua harbour in the centre of the townlhip of

Exeter. The fmaller river rifes in Brentwood, and joins

the great river about one-third of a mile above Exeter.

Here it affords plenty of alewives, and fome oyfters.

SWAN, in AJlronomy. See CtOMDS.
Swan, Cygnus, in Ornithology, a fpecies of the anas or

duck kind, in the Linntean fyftem, of which there are two
varieties, viz. the wild and tanse fwan. See Duck.
The wild fwan, or anas cygnus ferns of Linnxus, called

alfo eli and hooper, is lefs than the tame fort ; the lower

part of the bill is black ; the bafe of it, and the fpace be-

tween that and the eyes, is covered with a naked yellow

Ikin ; the eye-lids are bare and yellow ; the whole plumage
in old birds is of a pure white ; the down is very foft and

thick, and the legs black.

The cry of this bird is very loud, whence its name hooper.

The wild fwan frequents our coafls in hard winters in

large flocks ; but Mr. Pennant apprehends that it does not

breed in Great Britain. Swans come in October in great

number-; to Lingey, one ( f the Weftern ifles, and continue

there till March, when they retire more northward to breed.

At Mainland, one of the Orkneys, (wan* are the country-

man's almanac ; as on their quitting the ifland, they prefage

good weather, and on their arrival, they announce bad.

See Cyonus under II

The tame fwan, or anas cygnus manfuetus of Linnaeus, is

the largelt of the Britilh bird'. It is diitinguilhed exter-

nally from the wild fwan, firlt, by its fize, being much
larger ; fecondly, by the bill, which is red, and the tip

and fides black, and the Ikin between the eyes and bill is of

the fame colour Over the bafe of the upper mandible

projefts a black callous knob ; the whole plumage in old

birds is white ; in young, a(h-coloured till the fecond year ;

the legs dufky, and in fome varieties red. The fwan lays

feven er eight eggs, and is nearly two months in hatching.

It feeds on water-plants, infefts, and fhell-fifli. No bird

perhaps makes fo inelegant a figure out of the water, or

has the command of fuch beautiful attitudes in that element,

as the fwan : thus djefcribed by Milton, Paradife Loft,

book vi!.

" The fwan with arched neck
Between her white wings mantling, proudly row«

Her (late with oary feet."

In former times, this bird was ferved up at every great

feaft : and it ia faid that cj to this da) fattened at

Norwich about Chriftmas, and fold for a guinea a-;

Swans were formerly held in Inch eftei no in England,
that by an act of Edw. IV. c. 6. no one, that poffeded a

irly value than live marks, was per-

mitted to keep any, other than the for ol our
lord the king; and by 11 lien. VII. c. 17. the 1 uiiiih-

ment for taking their eggs was iraprifonment ; " and
a day, and a fine at the king's will. It is alfo faid,

luaus be lawfully marked, it is felony to Heal them, though
at large in a public river ; and that it is likewife felony to

Ileal them, though unmarked, if in any private river or

pond, otherwife it \i only a trefpafs.

Thefe birds were by the ancients confecrated to Apollo
and the Mufes ; and upon this idea feems to have been in-

grafted the notion which they had of fwans being endowed
with a mufical voice : and the fable might likewife arile

from the doctrine of the tranfmigration of fouls into the

bodies of animals, under the perlualion that the body of
the Iwan was allotted for the manfion of departed poets.

I11 time, a fwan became a common trope for a bard. Be-
fides thefe opinions, the ancients apprehended that the fwan
foretold its own end ; for explaining which, Mr. Pennant
fuggells the confideration of the two-fold character of the

poet, viz. vales and poeta, which the fable of the tranf-

migration might afcribe to the bird, or they might be
fuppofed to derive that faculty from Apollo, their patron

deity, the god of prophecy and divination. As to their

being fuppofed to fing more fweetly at the approach of

death, Plato (Pfeudo, Ed. Cant. 1. 683. p. 124.) attri-

butes that unufual melody to the fame fort of ecltacy, that

good men are fometimes faid to enjoy at that awful hour,

forefeeing the joys that are preparing for them on putting

off mortality. The notion, however, was a popular one

long before the time of Plato ; for jEfchylus alludes to it

in his Agamemnon ; Clytemneilra fpeaking of Caflandra

fays,

-n 6t T01, av/.vy dws
To» vrxioy ^sX-lcsya Sav^nuov yosy,

-She, like the fwan

Expiring, dies in melody."

Pennant Brit. Zool. vol. ii. p. 565, &c. See Duk.
Bartholine ha ; given an accurate account of the anatomy

of the wild fwan, and of the ftru&urc of 1 gus,

and the wind-pipe, which is very remarkable. Thefe are

fo framed, that they go down together into the fternum
;

and, after reaching its bottom, they turn up again, and

the wind-pipe rifing out of the (heights of the flernum,

climbs up the intermediate clavicles, on which it lean

on a bale, and then bends to the thorax ; but before it

come to the thorax and lungs, it forms a fort of larynx,

with an os hyoides, covered with a thick membrane, and

refembling a mufical pipe, wide above, but with a na,

flit, and llraight, and depreffed below : under this larynx,

before the wind-pipe enters into the lunirs, it is divaricated

into two branches, like unto bronchia, thicker in the middle,

but narrower where they are near the lungs. In this par-

ticular it differs from the human afpera arteria, which, it

is true, is divided into branches, but that is not before it

has entered into the I
Bartholin. Differt. de C\

Anatom. See remarks on the wind-pipe of the wild iwau

in Phil. Tranf. vol. lvi. p. 205, &c. See alfo Chane,
Coluv, &c.

4 L 2 Siran-
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Swan-SjW/. SeeCiGNE.
Sv/An's-Egg Pear-tree, in Gardening, that fort of this

tree, which produces this fine eating pear. See Pear-
Tree, and Pyhus Malus.

Swan IJland, in Geography, an ifland of the United

States, in the diltridt of Maine, and county of Hancock,

about feven miles long, fituated on the Kennebeck river,

which it divider, into two navigable canals ; 3 miles from

the chops of Merry-meeting bay. It contains 5 1 inha-

bitants.

Swan Lake, a lake of Canada; 171 miles N.N.W. of

Quebec. N. lat. 49° 32'. W. long. 72 15'.

Swan Point, a cape of the coalt of Maryland, in the

Chefapeak. N. lat. 38 11'. W. long. 76 22'.

Swan River, a river of America, which runs into the

Miffifippi, N. lat. 4 34'. W. long. 93 15'.

Swan Trail, a town of America, in the diftrift of

Maine, and county of Hancock; containing 251 inha-

bitants.

SWANAGE Bay, a bay of the Englith Channel,

on the coalt of Dnrfetmire, S. of Studland bay.

SWANEVELT, or Swanefeld, Herman, in Biogra-

phy, was bor.i at Wberden in 1620, and, as it is faid, was .1 dif-

ciple of Gerard Dou.v, whofe ftyle, however, he did not long

follow ; but as his difpolition inclined him to landfcape he

travelled to Rome, and there, in 1640, had the good fortune

to become acquainted with the prince of iandfcape painters,

Claude de Lorraine ; the beauty of whole excellent works
had long been his great objeft of emulation and delight. As
the pupil of that great artift, he became acquainted with his

principles of compoiition and colour ; and having a fincere

attachment to his art, he ftudied with incefiant care, devot-

ing whatever time he could to the contemplation of the

effefts of nature among the interelting fcenery which fur-

rounds the capital of Italy. Sa much did he feclude him-

felf among her antiquities, her ruins, and varieties of moun-
tain, wood, and water, that he acquired the furname of the

Hermit ; but his meditations were not deltined for himfelf

alone. The fruit of thefe combined ftudies was a high

rank among the profeffors of the branch of art he had
chofen ; and though the fcenery he adopted is lefs grand

and extenfive than that of Claude, and his colouring lefs

beautiful and chalte, yet there is enough of talent to afford

great pleafure ; and his figures are defigned and executed
more corredtly than thofe of his mailer.

He was among the few artills who receive the due meed
of praife and profit during their lives ; his works were
eagerly coveted, and he received very high prices for them.
Since his time, a greater honour has been rendered to many,
at the expence of amateurs and cognofcenti, who have not
unfrequently purchafed as the works of Claude de Lorraine,

pictures which were completed on the eafel of Swanevelt.

Swanevelt was not only an agreeable and excellent painter,

but he alfo handled the etching-needle and the graver with
great tafte and fkill ; and has left us many plates of land-

fcape3 and animals, which rival the bed with confiderable

effeft.

SWANG, in Agriculture, a grafly or other piece of
green fward, lying low, or in a bottom covered, or liable to

be covered, with water.

SWANIMOTE, or Swainmote, a court touching
matters of the foreft, kept, by the charter of the forelt,

thrice in every year, before the verderers, as judges.

This court is as incident to a foreft, as a court of pie-

poudre to a fair.

Its jurifdi&ion is to enquire into the oppreffions and
grievances committed by the officers of the foreft, and to

receive and tt-y preferments certified from the court of
attachments againlt offences in vert and venifon.

SWANLINBAR, in Geography, a fair-town of the

county of Cavan, Ireland, much retorted to in the fummer,
on account of its medicinal fulpbureoijs fprings. It i»

fituated in the midft of the mountains in the N.W. of the

county, and is 13 miles N. by W. from Killefhandra, and

74 N.W. from Dublin.

SWANNANO, the eaft head-water of French Broad
river, in Tenneffee,—Alfo, the name of a fettlement within

about 60 miles of the Cherokee nation.

SWANSBOROUGH, the chieftown of Onflow county
and Wilmington diltrici of North Carolina.

SWANSEA, or Sw ansey, a fea-port and market-town of

confiderable importance, in the hundred of the fame name, in

Glamorganfhire, South Wales ; is fituated 45 miles W. from
Cardiff, and 205 miles W. from London. The Welfh
name of tins place, Abertawe, is derived from its fituation

on a point of land near the junction of the river Tawe with

the fea. The etymology of its Englifh appellation is not

fo ealily alcertained: it is fuppofed that it was originally

written Swinefea, or Sweinfey, as intimated by Camden,
from the porpoifes which abound in the Briftol Channel.

The town lies on the weftern fide of the Tawe, which is

here navigable for fhips of large burden ; and ha6 extenfive

quays, with every neceflary accommodation for loading and
unloading the cargoes. It extends in length about a mile

and a half ; the greateft width does not exceed half a mile.

The (treets are numerous, and contain fome well-built

houfes, occupied by opulent individuals, among whom are

many profeffional men of eminence, merchants, and fubftan-

tial tradefmen. In the return to parliament in the year

181 1, Swanfea (including the hamlet of St. Thomas) is

ilated to contain 1702 houfes, and 8196 inhabitants. The
population in the iummer feafon, from the great influx of

ftrangers who refort hither for the purpofe of fea-bathing,

mull, however, be much more confiderable. This circum-

tlance has occafioned the erection of a great number of

lodging-houfes, in general very handfome, and many of them

adapted for the reception of families of the firlt diftinftion.

The principal manufactories at Swanfea are the potteries,

for which there are two eftablifhments on a large fcale.

Large quantities of the ware are annually fhipped for the

Englilh markets. A foap manufactory has been recently

ellablifhed by the river-fide, which promifes to reward the

fpeculation of the proprietors. The commerce of Swanfea

is very confiderable : the numerous population of the town
itfelf, with the important addition of the perfons employed

in the collieries, iron and copper works, and other manu-
facturing eftablifhments in the vicinity, caufe a large demand
for manufactured (hop-goods and articles of confumption,

which are imported from Briftol and other Englifh towns ;

while the mineral treafures fupplied by the hills in the in-

terior, create an export trade of great extent. The chief

article furnifhed for exportation is coal, particularly of

thofe kinds called ftone-coal and culm, brought down by
the canal which conveys them to fhipping quays by the

river-fide. Some idea may be formed of the fhipping-trade

of Swanfea, and of its rapid increafe of late years, by the

following comparative ftatement, taken from the cuftom-

houfe books. The number of veflels entered out in

1768 was 694 tonnage 30,631

1790 1697 - 74>9z6

1800 2590 - 154,264

1810 2747 - 171,672

The corporation have been laudably exerting themfelves

many
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*iany years in improving the harbour. In 1791, an aft was
obtained for raiting I 11 v funds, and great fume have

been expended in clearing and deepening the bed of tfa

river, and removing fome obftacles at it from the

fca. Two large and hat) 1 been run out,

one from the ealtern, tin 1 . .>ir the weftern lide, to

Confine the channel, and afford Ihih • for I tr^e (hips, which

might be loaded here without proceedii ir to the quays. But
the intent not having been fully anfwered, a fhort erofs pier

was formed in 181410 fupply the defect.

Swanfea is divided into three parts, the town, the fran-

cbife, and the parifh, each of which hat its own officers for

parochial and local purpofes. The town is corporate, and
fharcs the privilege ot Cardiff, as a contributory borough, in

the return of a member to parliament. The corporation

confilts of a portreeve, twelve aldermen, two common attor-

nies or chamberlains, a recorder or town-clerk, and two
ferjeants at mace. By its charter it is empowered to hold

two weekly markets on Wednefdays and Saturdays. The
former is little more than nominal ; but the latter is one of
the bell attended of any in the principality. Here are four

annual fairs. The Michaelmas quarter-feffions for the

county are held here ; as are alfo the courts-leet and courts-

baron of the duke of Beaufort for the lordfhip of Gower.
The town-hall is a fpacious modern edifice, built on a part

of the caftle inclofure in the centre of the town. A com-
modious theatre has been latelv erected by Tontine (hares of

10/. each, the furvivor of the holders to become the fole

proprietor. Some public rooms have been fince built on
a fimilar plan. A free fchool was endowed, in 1684, by
Dr. Hugh Gore, then bifhop of Waterford ; and many
Lancalterian and other fchools have been recently eftablifhcd

for the education of the poor. The whole of Swanfea is

comprifed in one parifh, the church of which, a modern
ftructure, confilts of three aides, feparated by two rows of

pillars, with a large fquare tower. The old church fell

down in 1739; fome fragments of the walls (till remain.

Near the upper end of the town is 3 fmall church, called

St. John's ; but the parifh to which it belongs is a mile dif-

tant. Here are alfo feveral places of worfnip, for various

denominations of diffenters. The Prefbyterian meeting
is one of the oldett in South Wales. On an elevated fpot

in the middle of the town, are the remains of the caftle ; the

principal portion which remains entire, is a lofty circular

tower, on the eaftern fide of which is a large part of the

original building, furmounted by a parapet. According to

Caradoc of Llancarvan, this caftle was built, in IC99, by
Henry Beaumont, earl of Warwick, to fecure his new con--

queft of the diftrict of Gower, (in which diftritt Swanfea is

fituated.) After the fubjugation of Gower, Henry Beau-
mont brought over a colony of Englifh fettlcrs from Somer-
fetfhire, to whom he gave a large portion of the lands.

Their defcendantu yet remain here, feparated by their man-
ners and language from the native population, with whom
they fcarcely ever intermarry. Swanfea caftle is the pro-

perty of the duke of Beaufort, who holds the lordfhip of
Gower. The ancient manfion of the lords of Gower flood

near the caftle, but was taken down about thirty years ago,

and a ftreet formed on its fcitc. Swanfea was the birth-

place of the celebrated Richard Nafh, mailer of the cere-

monies at Bath. He was born in O&ober 1673, and died

in February 176 1. The pott Gower, contemporary with

Chaucer, is confidered by the Wellh antiquaries as a native

of Swanfea.

About five mile3 from Swanfea is Oyftermouth caftle, a

bold and majeftic ruin ; the grand gateway and fome other

parts of the building are m good prcfervation. This edifice

is fuppofed to have been another of the earl of Warwick's
fortrefles, as are alfo Pennarth caftle and Penrice caftle, of

both which are fome remains at a fhort diltance from Oyfler-

rii.Mit h.

On Cefn Bryn, a mountain which rifes to the northward

of Penrice, is an immenfe cromUch, called Arthur's Hone,

noticed by Llwyd in his communications to Gibfon's edition

of Camden's Britannia. The fupporting Hones are fix in

number, and about four feet high ; and the covering ftone

is fuppofed to weigh about twenty tons.

Stouthall, at the foot of this mountain, is the elegant feat

of John Lucas, efq. who has difplayed great tafte in the

difpofition of his pleafure-grounds and gardens. In the

latter he has excavated a cave of prodigious depth, calcu-

lated to be fufficiently capacious to contain two thoufand

men.

At Llangennyd, in this vicinity, wa9 once a priory,

founded by Roger, earl of Warwick in the reign of

Stephen. Henry VI. granted it to All-Souls' college,

Oxford, in 1 441.—Beauties of England and Wales, vol. xviii.

South Wales, by the Rev. T. Rees, F.S.A.
Swansea, or Siuanfey, a town of America, in Briflol

county, MalTachufetts, incorporated in 1667, and containing

1839 inhabitants; ji miles S. of Boflon.

SWANSHALS, a town of Sweden, in Well Gothland ;

25 miles W.S.W. of Linkioping.

SWANTON, a pofl-town of America, in Franklin

county, and ftate of Vermont, on the E. bank of lake Cham-
plain, and S. fide of Mifchifcoui river, which is navigable

for the largeft boats feven miles to the falls in this town.

The town contains 1657 inhabitants.

SWANTOWN, a town of the ftate of Maryland, in

Kent county ; 3 miles S.E. of Georgetown.
SWANZEY, a townfhip in Cnefhire county, New

Hamplhire, adjoining Cheflerfield on the E., 97 miles W.
of Portfmouth ; incorporated in 1753, and containing 1400
inhabitants.

SWAPE, in Rural Economy, a provincial term fignify-

ing a long pole, turning upon a fulcrum, for raifing water

out of a (hallow well, for churning with, or other fimilar

purpofes.

SWARD, or Sward Land, in Agriculture, the green or

grafly furface of the ground. In order to have a fine

fward, much attention is necedary to feeding down the

grafs, as well as keeping it free from all forts of rubbifh of

the weed kind. See Laying down to Grafs, and Ghass-
Land.

It is that fort of land which is in the ftate of grafs, or

which has a fward upon it.

SwAnn- Cutter, an implement invented by Mr. Sandi-

lands, and defcribed in the fixth volume of the Bath Papers,

for the purpofe originally of preparing old grafs-ground for

the plough, by cutting it acrofs the ridges, in the beginning

of or during winter, when the land is (oft, in order to

anfwer all the intentions propofed by Mr. Tull with the

four-coulter plough, for bringing grafs-ground that has

been long relied into tilth. This the fward-cutter has been

found to do, the inventor fays, much more eff< equally and

expeditioufly ; as Mr. Tuil's plough, with four coulters,

cuts the fward in the fame direction with the plough, and

is liable from every ftone, or other obftruction any ot the

coulters may meet with, to be thrown out ot its work alto-

gether, or the inllrument be broken, to which the fward-

cutter, confilting of four, fix, or more cutting-wheels, is never

Liable, from their being entirely independent of one another,

cutting the ground acrofs the r dgeu before ploughing, and

rendering that operation eafier to two horfes than it would

4 be
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be to three, without its being cut. The furrow, being cut

acrofs, falls finely from the plough in fquares of any fize

required, not under fix inches, in place of long flips I

tough {ward, feldom and imperfe&ly broken by the four-

coultered plough. It is fuppofed, that any perfon who
reads Mr. Tull's description of his four-coultered plough,

and what he propofed by it, will loon fee the great advan-

the fward-cutter has over it, in producing the de fired

1 ing old refled grafs-ground into tilth ; an

object univerfally allowed to be of no fmall important I

[culture.

Betides, it is an implement which is fuppofed very lit for

preparing ground for burnbating, as it will favemuch hand-

labour. It may alfo be properly ufed in crols-cutting

clover, of one or two years' (landing, to prepare the ground

for wheat, if the land be ftiff and moilt enough. It may
alfo be applied to cutting and crofs-cutting paflure-ground,

intended to have manure of any kind put upon it to me-

liorate the grafs. In this it will far exceed the fcarificator,

as that inftrument is liable, as well as the four-coultered

plough, to be thrown out of its work when meeting with a

itone or other interruption. This the fward-cutter is proof

againft ; which is looked on as its greateft excellence. And
in preparing for barley, the fward-cutter, it is faid, excels a

roller of any kind, in reducing the large hard clods in clay-

land, occafioned by a fudden drought, after its being

ploughed too wet ; and it is likewile very proper for re-

ducing iuch clay-land, when under a fummer fallow. In

this operation the fward-cutter is greatly to be preferred

to the cutting-roller, from its wheels being all dependent

one on another, fo that when one is thrown out by a ftone,

three or four more (hare the fame fate : befides, the cutting-

roller has but feven wheels in fix feet, and the fward-cutter

has fix in four feet three inches, 3t nine inches diltant ; and,

if neceffary, may have them fo near as fix inches. It is

added, that after old grafs-ground is cut acrofs with the

fward-cutter, and ploughed, it has a very uncommon and
work-like appearance, from each fquare turned over by the

plough being raifed up an inch or two at the fide lalt moved
by the earth-board : fo that the field, when finifhed, is all

prettily waved, and refembles a piece of water when blown
on by a gentle breeze. By this means, a very great deal of

the land's furface is expofed to the frolt, and other in-

fluences of the air, which cannot fail to have a good effeft

on it. And it is found that two horfes are fufficient for

the draught of a double-horfe fward-cutter, and one horfe

for a fingle-horfe otie : one man manages the machine, and
drives the horfes. The workman begins his operation by
firlt meafuring off twenty or thirty paces from the machine,
lefs or more, as he inclines, and there fixes a pole. He
then cuts the field acrofs, as near at right angles with the

ridges as he can. When the cutting-wheels are pad the
lad furrow about a yard, and the machine is upon the
outmofl ridge of the field on which it mufl turn, he muit
Hop the horfes, then take hold of the lever., and by pulling

it to him, raife the cutting-wheels out of the ground, which
are kept fo, by the loop of the rope being put over a pin

for the purpofe, in the lever, till the machine is turned and
brought to its proper place, which is done by meafuring off

the fame diftance formerly done on the oppofite fide of the
field. When the cutting-wheels are exactly over the out-
moll furrow, then, on the horfes being flopped, flip off the
pin, and the lever returns to its former place, which allows
the weights to force the cutting-wheels into the ground
again. He then goes on till the interval betwixt the firfl

and fecond flroke of the machine is all cut. In this manner
the field is to be finifiied, after which you may begin to

plough when you pleafe. It is remarked, that there muft
be a pole at each fide of the field. But it is of no confe-

quence whether the land to be fward-cut is in crooked

,
or (iraight ; in flat ridges, or in very high-raifed

, fuch as are frequently met with in Scotland. Be
tirface ever fo uneven, it does not (ignify, as thecutting-

I , being all independent of one another, are forced by
their weights into every furrow or hollow.

Farther, one fward-cutter, it is faid, will cut as much in

one day as fix ploughs will plough. It is added, that the land

may lie ftveral months in winter after being fward-cut,

when there is no vegetation to make the cutsgrow together

again before it is ploughed ; but the fooner it is ploughed
after cutting, the better, that it may have the benefit of

all the winter's froft, which makes it harrow better and

eafier at feed-time. When the ground is harrowed, the

harrows ought to go with the waves that appear after

ploughing, not againft them, as by that means they are lefs

apt to tear up the furrows all cut into fquares. This need

only be attended to refpedling the firfl two tines or tinings,

as they are called, or the harrowing. And it is obferved,

that any common wright and fmith may make the inttru-

ment. It is very ftrong, very fimple, and eafily managed,
and moved from place to place ; and if put under cover,

will lad many years. A reprefentation of it may be feen

in the work noticed above. Other implements of this kind

have been invented, and recommended by different other

perfons ; and one is faid to have been lately invented and
contrived in Lancafhire, which has much fuperiority.

SwAV.v-Dreffer, the name of an implement contrived for

the purpofe of drefling and improving the fward of land*

in the Hate of grafs. An ufeful tool of this fort has been

defcribed by Mr. Amos, in his Minutes on Agriculture and
Planting, where he has advifed the ufe of it for fcarifying

and drefling grafs-land, whether it is to be mown or depaf-

tured with animals ; and that the bell time of performing

the operation with it, is from the middle of February to the

middle of April. And that, in general, drefling the land one

way may be fufficient ; but if the fward be very moffy or

adhefive, it fhould, he thinks, be drefled length and croffways,

cleaned and rolled ; the implement being occafionally cleared

from rubbifh.

And it is fuggefled, that if the fward be thin, it may be

thickened very much, by laying eight or ten tons of rotten

dung on, and fowing feven pounds of white clover, four

pounds of wild or cow-clover, four pounds of trefoil, four

pounds of rib-grafs, and one peck of the beft rye-grafs

feeds, per acre, previoufly to its being dreffed in this way,

bufh-harrowed, cleaned, and rolled. He thinks, that by
drefling land in this way by this tool, mofs is torn up, ant

and mole-hills levelled and deflroyed, the roots of the grafs

cut, and horfe-hoed, which caufes them to throw out trefli

lateral (hoots or Items, the fward thickened, and the furface

made fo clean as to put on the fineft appearance, when kept

clofe fed down. And that by fuch management, and graz-

ing as much flock as will keep the grafs in a young fuccu-

lent ftate, and hobbing or mowing all the tufts and weeds

three times in thecourfe of the fummer, the grazier will be

enabled to receive every benefit from his land, and iikewife

prevent the ilems of feveral graffes from running to feed,

and being thereby injured, as well as the land.

This fort of tool is contrived in fomewhat the fame man-

ner as other implements of the fame nature, having two
ftrong pieces of wood which form the outer fide-frames, fix

feet long, and twelve by three inches fquare, fhaped as in the

ordinary tools of this fort : there is a coulter-bar, five feet

eight inches long, and four by three and a half inches fquare,

outfide
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ontfide mcaturc, which is divided into nineteen equal

|

in which nineteen coulters t >r fcarifying the fwi

ground we fitted : there are alfo four bars, five

inch-'s long, and throe and a half by two inches fquar

bracing the fide-frames together, and for fb thorns

ir., which brulh the iward after it lias been (canned. !

jre likowile two pieces of afll-wood, three |iiare

and about forty inches long, for Hedging the machine
upon from one field to ai id a chain, bv which the

whole machine i< drawn with two horfes abreaft.

ters are ten inches long, and one ai d one-fourth ii

and three-eighths of an inch thick for three a: d a half

inches within the wood of the conker-bar, below which
edge is made (harp, for cutting the fwar-d or tl

ground. There is a (crew-bolt, which regulates the depth

at which the coulters fcarify and cut the land ; in which are

fattened iron-plates twelve inches long, and three by one-

fourth of an inch iquare, with two iron bolts twelve and a

halt inches long and half an inch in diameter, for fattening

the iron-plates to the upper and under fries of the dill

parts. There is alfo an iron bolt twelve and three-fourth

inches long, half an inch in diameter at top and bottom,
and three-quarters of an inch diameter where th

made to turn : a ruit-fcrew, three inches long, tin

of an inch by ore and a half inch iquare, i<; fixed in the

coulter-b3r for regulating the depth of the ooultei ; which
being turned by the fcrew-key right or lett hand ab

raifes or drops the coulters at pleafl

In uiing the tool, the hinder part of the machine mult be

drawn and filled well with long black-thorns, when it will

be ready for being made ufe of in the work.
SWARDEV1. in Hindoo Mythology, a name of the

Hindoo goddefs Parvati, cm fort of Siva.

SWARD if, in jfgriculture, a term tiled by the far;

for a foil well covered with grafs.

SWARE.or SrmvAKt, in Commerce, amoney of account

and coin at Bremen. As a money of account, the grote

,'rotes being = a thaler or rixdollar) is fubdivided into

(wares current. It is alfo a copper coin. See COIN,
and Mohbi
SWA R LAND, in Geography, a river of Sweden, which

18 lake, near Orebro.
SWARM den ites a large body or number of bees, or

of other fmall animal : the term is particularly applied to

a number of bees that emigrate in a body from a hive.

irm 15 compoled of a queen, many common bees,

both old and young, and drones, the number of which is

uncer-

Trie nature of the annual new fwarms of bees, which we
fee depart from old hives, is not to be truly under! 1

otherwife thau by knowing the hilt -ry of the pr

of the fpecies am v. mali, for which fee Bee and

US-Be*.

me have fuppofed that thofe fwarms which have moll

drones are the moll likely to profper ; but this

controverted by others The multitude of fwarms does not

torso (peritv of an apiarv : neither o irlieft

fwarms, fuch as thole that rife towards the latlT end of

Aoril or the beginning of May, prove the belt or profper

molt ; but thofe that happen at the latter end of May, or
• nning of June, are the moll promiti

If a hive has been very well peopled during the winter, the

young progeny go out early in the fprrag ; ai d it it

b -en very thinly peopled, it is fometiines as late as the middle
of June before they <^o, even without any accidental delay

from the want of a queen. But the two principal fwarming
months are Mav and June.

The people who manage bees, are informed of the time-

when they are going to lend out new (warms by levcral

the hive is In propled, that many of

the b m within, but Itand in clutters on the

outfide ol the „ hive j another is ihe appearance of a large

mini . or male beei , i (pecialiy if the weather be

clear, < aim, and warm ; for in a cloudy, wet, and tlormy

on, the firft fwarms feldom i evei rife, though the*

or lecond fwai i rife in indifferent weather; tl

ver, are not certain ligns, nor do they point out the

; but there isf one which declares it

-, which is the observing, that though the hive

be very full, and the day very fine, yet very few bees go out in

leaich of honey ; in this cafe it is a certainty that they are

allcmbling themfelves in the hive, and preparing to be gone

in a very little time. If a perfon go near the hives, that are

ready to lend out fwarms, in the evening, or even in the

night, he will hear a fort of humming iioife in them, which

is not to be heard at inch times on any other occafion : in

fhort, jhe whole is in agitation on the occafion, and the tu-

mult never ceafes till the flew colony goes out.

The ii glial of the going out of a (warm from a hive is

fomi ly a humming noife made bv one fingle bee, but

that a very particularly acute and clear fourtd : tins lecms to

be the voice of the new queen, or female bee, calling toge-

ther the fwarm that is to follow her out, and animating them
with a fort of martial mufic for the great adventure they

are going to engage in.

It is rare to hear thefe previous notices given for a fir 11

fwarm ; but the time of fecond fwarms may generally be
fixed within a day or two, by means of thelc dittinct and

mufical notes, which are always heard two or three days be-

fore they rife. Eight or nine days after the firlt I warm in

gone, one of the young princeffes, addrcfling herlelt to the

queen-mother, petitions for leave to withdraw and eredt a

new empire, with a felecl body of the populace. For a day
or night the regent gives no anfwer, but the young princefs

perlilts in her luit, and at lall fucceeds. The fecond i i

the queen, with a very audible voice, illues her royal grant,

proclaims it through the whole kingdom ; and the fol-

lowing day, the weal : tolerable, you may expedl the

fwarm. When it is ready to come forth, the notes are

r, quicker, and mor I I ; when the greater part

of the (warm is out, id.

All the different modulations of found:- made by the b

are the effeifl of the i their wings in the

air. It has been fuppofi ammerdam, that th

iffuing from the (tigmata of the body was very inllruni nti 1

to the making of th ; but this is proved to be an

conjecture, bv the eafy exp rimei I ol i

a bee's wings, which alwi the creature
;

mute, though this could not be t lie cafe, if the voice pro-

ceeded from other parts. It is evident, therefore, that all

of the bee arc made by the (Iriking of its wi

d it feen-! fy to imagine, tha?

when the n make a found, the more quick

• an modulate ii in a diffei

in r, .! feveral different directions, may
alfo ad he varii iy.

g out of fwarms are generally between
eleven in the morning and one or two in the afternoon : the

t, and the fun often fhines brightly

on thi : ; he effect of this, in caufing them
to go '['li few who are neareft the

n of the hive, and are ready to , ir queen, (oon

find that this is a pleafa-it feafon for their expedition, and
the number; of others, which remained irrefolute in the inner

parts
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parts of the hive, now find the natural heat of the place in-

creafed to fo great a degree by the action of the external

warmth, that it is very natural for them to refolve at once

to depart with thofe which are going off, in order to find a

place where they may be more at eafe, or lefs crowded and

heated in their habitation. People who have the care of

bees (hould attend to their fwarming, or going out on thefe

occafions ; and if they are not at leifure to watch them in

the hours before mentioned, mould defend the hives, during

that part of the day, from the heat of the fun, that they may
not go off and be loft.

Immediately before the going out of a fwarm, there is

heard a prodigious humming in the hive, much greater than

what is heard at any other time, and immediately after this,

the openings of the hive are crowded with bees, in a violent

hurry to get out ; thofe which firft come out immediately

take flight, and if the female, or queen, be among thefe, vaft

numbers immediately follow, and the air is feen as full of

them as it is of flakes of fnow in a winter ftorm ; and, in

tine, it is not a minute before all the bees that are to make
the new fwarm, are out of the hive : when the body is thus

joined, they rife and fall in the air, and feem very curious in

choofing a place where to fix themfelves. It does not ap-

pear that the female bee choofes the place for them, but they

all feem to be affiftant in it ; and as foon as they have fixed

upon a proper branch of a tree, or the like, they all fly to-

wards it, and begin to form a clufter in one part of it. The
female does not place herfelf at the head of this clufter, but

fits on the branch near it, to fee how (he approves the ma-

nagement : as foon as the clufter is of a proper fize (he adds

herfelf to it, and from that inftant it thickens in a furprifing

manner, all trying firft to fix themfelves to the reft, fo that

in a quarter of an hour they are all collected together in a vaft

mafs, hanging to one another by the legs. In this condition

they remain abfolutely quiet, though expofed to the open air,

and there are no more of them feen flying loofe about, than

there are about the hives in a fummer's day.

When the time of a fwarm's going out of the hive is

expected, the people who have the care of them, fhould

always be prepared with a hive to receive them ; and when

the fwarm fettles' upon fome branch of a bufh, or low tree,

the hiving of them is an eafier matter than could be ima-

gined. See Hiving.
The hives of bees are commonly placed in gardens, that

the bees may have fome flowers at leaft in their own neigh-

bourhood, and not be compelled to go far in fearch of food ;

and the fwarms from thefe hives' always fucceed belt, when
there are fome bufhes, as of filberts, barberries, or the like,

in the garden, as well as high trees ; for when the bees take

a high flight, they often take a very long one before they

fettle, and fometimes go fo far, that the eye cannot trace them
to the place of their fettling ; in which cafe, all attempts to

fearch for them are ufually vain, and they are loft entirely.

The low bulhes in view ufually determine them to low flights,

and if they are feen to be afcending too high, the cuftom is

to throw handfuls of duft and fand upon them ; this ufually

brings them down, as they probably miftake the particles

for drops of rain.

When the weather, for fome days after fwarming, is un-

favourable for the bees going out, they fliould be fed with

care until it gets fine, otherwife there will be great rifle of

the young fwarm dying, or being deftroyed.

Another very ancient cuftom, and which is continued to

this day, is the beating on initruments of brafs, and the like,

to make a great noife while they are gathered in the air : it

is pretended, that this difpofes to fix themfelves the fooner.

The origin of this cuftom has been an obfervation, that
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thunder always fends thofe bees which are abroad, from the
flowers back to the hive, and it is fuppofed that this arti-

ficial noife may have the fame effect ; but, in all probability,

the bees are better acquainted with thunder than to be thus
deceived : there is indeed much more probability of their

miltaking the particles of duft falling upon their backs
for drops of rain, than taking fo unlike a found for thun-
der ; for it is found by experience, that the making all the

noife that can be conceived this way, never was able to drive-

one bee from a flower where it was bufy, or to fend one
ftraggler home. Reaumur Hift. Inf. vol. x. p. 290. Thor-
ley's Enquiry, &c. c. 6.

Swarm, After. See After-oVwot.
SWAROCHESHA, in Hindoo Fabulous Hi/lory, is a

name of one of the holy men named Menus. (See Menu.)
The name of this perfon is feldom met with.

SWARTA, in Geography. See Schwartza.
Swarta, a town of Sweden, in Sudermannland

; 4 miles

N.E. of Nykoping.
SWARTEBERG, a town of Weft Gothland; 18

miles N.W. of Uddevalla.

SWARTH, in Rural Economy. See Swath.
SWART-HORN, in Geography, a mountain of Swit-

zerland, in the country of the Grifons, being part of the

Scaletta Alps, which communicate with the Julian Alps,
the Sat, and the chain that feparates the Valteline from
Upper Engadina and Pregalia.

SWARTOW, a river of Holftein, which joins the

Tave ; 3 miles N. of Lubeck.
SWARTSLUYS, a fortrefs of Holland, in the de-

partment of Overyflel, fituated on the river Vecht, in a
marlhy country, defended by five baftions ; 28 miles W. of

Covorden.

SWARTZIA, in Botany, a name given by Schreber

to the Tounatea of Aublet, in honour of Olof Swartz, M.D.
the prefent Bergian profeffor of botany at Stockholm, a

faithful pupil of Linnaeus, and one of the belt botanifts of

this or any age. His various Cryptogamic works, no lefs

than his Weft Indian Flora, entitle this amiable and liberal

writer to univerfal refpect. Rittera of Schreber, fee that

article, proves the fame genus. Another Sivartzia was in-

deed founded by Hedwig, in his Crypt, v. 2. 72 ; but this

latter, a genus of Moffe6, is unqueltionably not dillinct from
Trichostomum, as we hope hereafter to demonftrate, in

its proper place.—Schreb. Gen. 518. Willd. Sp. PI. v. 2.

1219. Mart. Mill. Diet. v. 4. (Tounatea ; Aubl. Guian.

549. Juff. 440. Lamarck Diet. v. 7. 716. Illuftr. t. 462.
Rittera ; Schreb. 364. Swartz Ind. Occ. 935. Poffira ;

Aubl. Guian. 934. Swartz Prodr. 81. Juff. 351. La-
marck Diet. v. 5. 576. Illuftr. t. 461.)—Clafs and order,

Polyandria Monogynia. Nat. Ord. Putaminea, Linn. Cap-
parides, Juff.

Gen. Ch. Cal. Perianth inferior, of one leaf, coriaceous,

permanent, in four deep, ovate, rounded, concave, reflexed,

nearly equal fegments, coloured on their infide. Cor. Petal

one, lateral, erect, roundifh or oblong, fringed, with a (hort

claw. Stam. Filaments numerous, longer than the corolla,

inferted into the receptacle, awl-lhaped, fome of them, which
are oppofite to the petal, fhorter and imperfect ; anthers

roundifll, incumbent. Pi/l. Germen ftalked, oblong, com-
preffed, declining, or incurved ; ftyle fhort ; ftigma oblique.

Perk. Pod oblong, tumid, compreffed, of one cell and two
valves. Seeds few, oblong, tunicated.

, Eff. Ch. Calyx in four deep fegments. Petal folitary,

lateral. Pod of one cell, with two valves, and a few tuni-

cated feeds.

Obf. As the Swartzia and Rittera of Schreber are af-

fertec\
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ferted by V'ahl and Willdenow to be one and the lame genus,

we have endeavoured to make our defcription of the fruit

tjofwec to both, frrefuroing there may be lome inaccuracy in

one or other of Aublet's defcriptions, and not having ieen

more tlian the enlarging germena of Rittera only.

i. S.JimpUcifolia Simple-leaved Swartzia. Willd. n. i.

(Rittera fimplez ; Vald Symb. v. 2. 60. SwaitZ Ind. Occ.

036.)—Leaves fimple, elliptical, with a blunt point. Petal

roundifh, longer than the calyx. Stamens very numerous.

—Native of thick woods m the Caribbee iilands, flowering

in June. A (brub, ten feet high, with alternate, round,

fmooth, I 1 minutely d >tted with whitilh elevated

points. Leaves ttalked, alternate, fomewhat coriaceous,

broadly elliptical, about three inches long, or more, entire,

with a Ihort, blunt, rarely emarginate, point ; bright-green

and fmooth on both fides, with one rib, and numerous,

tranfverle, parallel, intcrbranching veins. Footflalks halt

an inch long, fmooth, channelled, with two (mail, acute,

decurrent, terminal teeth. Stipulas oppofitc, letaceous,

deciduous. Flowerjlalks axillary or terminal, racemofe,

fhorter than the leave , bearing from two to eight or ten

lar^c, yellow, fragrant flowers ; whofe upper Jlamens are

thickell and longelt, with oblong curved anthers; the lower,

next to the petal, Ihorter and capillary, with ovate twin

anthers. Seeds fca-cely more than two, black, with a white

fear, attached to the lower future of the pod ; we neverthe-

le!s can hardly term it a legume.

2. S. grandifiora. Large-flowered Swartzia. Willd. 11.2.

(" Rittera grandifiora; Vahl Eclog. v. 2. 37. Plant. Amer.
dec. 1. t. ().")—Leaves limple, oblong-ovate, pointed.

Teeth of the footflalks obfolete. Stalks about three-

flowered. Petal very large, kidney-fhaped.—Native of the

iiland of Trinidad. Very much like the lalt, but ap-

parently ditlinct. The leaves are narrower, thinner, and

more pointed. Teeth of the footjlails not decurrent. Petal

larper. Better characters may hereafter be difcovercd by
thole who have an opportunity of comparing good fpeci-

of both plants. Vahl.

3. S. dodecandra. Dodecandrous Swartzia. Willd. n. 3.

(Rittera dodecandra ; Vahl Symb. v. 2. 60. t. 34.)—Leaves

fimple, ovate, nearly feflile. Petal oblong, about the length

of the calyx. Stamens lels than twenty.—Native of South

America. Von Rohr.—The branches are round ; downy to-

wards the extremity. Leaves alternate, on very ihort, mi-

nutely toothed, flalks, ovate, two or three inches long,

membranaceous, very fmooth, with a blunt emarginate

point, one rib, and many tranfverfe veins. Stipulas fetaceous,

rather longer than the footflalks. Clujlers axillary, (horter

than the leaves, lax, (lender, of four or (ivejlowers, with a

pair of fetaceous bracleas under each partial Italk. Petal

obovate-oblong, rather longer than the calyx, but fhorter

than the Jlamens, which are from fourteen to nineteen 111

number, yellow and thrcad-fhaped. Vahl.

4. S. triphylla. Larger Three-leaved Swart /.ra. Willd.

b. 4. (Poffira triphylla; Swartz Prodr. 82. Ind. Occ.

937, note. P. arborefcens ; Aubl. Guian. 934. t. 355.
Rittera; Schrcb. Gen. 364.)—Leaves ternate, elliptic-

oblong. Stamens about twenty- five, longer than the petal.

—F <u::d by Aublet, in the forefls of Guiana, bearir..;

flowers and fruit in May. The French call it liois ajteche,

or Arrow-wood, becaufe the wood ferves the natives to make
points to their arrows, being very hard and clofc, of a yel-

low colour. Tiu- tree is of a middling fi/.c, with a tru:.k

feven or eight feet high, and as many inches 111 diameter,

crowned with fpr"ading, round, fmooth, wavy branches.

Leaves ternate, dark-green, fmooth and fhining ; paler be-

neath ; the middle Lijla molt elliptical, acute at each end,
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three or tour inches m length ; the lateral ones more ov.,te,

and much fmaller. Common footflalk flattened above as if

w inged ; convex beneath ; ihortclt in the part below the
Literal leaflets, each portion tipped with a pair of very con-
fpicuous, acute,, decurrent teeth. Stipulas awl-fliaped, fome-
what hairy. Clujlers axillary, flender, of but few flowers,
with pairs of fetaceous bracleas like the former. Petal

tied, emarginate, yellow, twice as long as the calyx.

Stamens twenty five or twenty-fix [Aublet), fix or feven of
which, next the petal, are (hortcfl and imperfect. Pod fmooth,
coriaceous, containing from one to four angular feeds, of an
acrid and even cauftic quality, all " attached by a fringed

umbilical cord to a marginal receptacle."

5. S. myrtifolia. Myrtle- leaved Swartzia.—Leaves ter-

nate or pinnate, lanceolate-oblong ; with a bordered llalk.

Stamens very numerous, polyadelphous, as long as the calyx,

fcarccly fo long as the petal.—Gathered 111 the Caraccas,
by J. Moerter, M.D. who favoured us with a fpecimen on
his return from that country in 1791. This refembles the
lalt in general appearance, but the leaves are only one-third

as large, and often pinnate of five leaflets, as well as ter-

nate, on the fame branch. The footflalks are iimilarly

toothed at the top of each joint ; but tUeJlipu/as are moltly

lanceolate, leafy, and confiderably larger. Petal orbicular,

white or yellowifh. Stamens extremely numerous, capillary,

varioufly combined at the bafc, in which they accord with
our feventh fpecies.

6. S. pinnata. Pinnate Rcund-ftalked Swartzia. Willd.
n. 5. (" Rittera pinnata ; Vahl Eclog. v. 2. 38.")—Leaves
pinnate ; their common Italk round.—Native of the ifland

of Trinidad. We know nothing of this fpecies but from
Willdenow, whofe fpecific character is decifive.

7. S. alata. Pinnate Wing-ltalked Swartzia. Willd.
n. 6. (Swartzia; Schrcb. Gen. 518. Tounatea guianen-

fis ; Aubl. Guian. 550. t. 218.)—Leaves pinnate, elliptical;

with a bordered flalk. Stamens numerous, polyadelphous,
much longer than the calyx.—Found by Aublet in the

forefls of Guiana, bearing flowers and fruit in November.

—

A tree, whofe trunk attains the height of twenty-five feet,

or more, and is above a foot in diameter. The bark is

fmooth, afh-coloured ; the -wood whitifli, not very compact.
The wide-fpreading branches are round, fmooth and leafy.

Leaves alternate, as large as thofe of our common Walnut,
but firmer, of five leaflets, whofe length is from three to

eight inches ; their upper lide polifhcd ; under opaque,
finely reticulated with veins. Each joint of the winged
common flalk is obfeurely toothed at the fummit. The
flowers, of which we have fecn no fpecimens, are del'cnbed

by Aublet as very fmall, growing many together in fimple

lateral clujlers, about fix inches long, with a little fcale, or

/r,trial, at the bafe of each partial llalk. Calyx in four

deep acute fegments, of a dirty white. Corolla none. Sta-

mens very numerous, twice the length of the calyx. Capfule

oval, yellow, of two concave valves, containing one verti-

cal, oval, black feed, filling the cavity of the feed-veflcl,

and enveloped at its bale with a white, membranous,
11 itched tunic. Such is Aublet's account, confirmed, in

main, by Schreber, who appears to have examined
a dried fpecimen himlelf, and who found no petal, unlcft

what he took for an occasional fifth fegment of the calyx

might be fuch. What has that appearance in Aublet's

plate, is perhaps the germen. The fruit differs much,
in afpedt at lealt, from the other fpecies ; but probably
Vahl, who had more ample materials than have come in our
way, has fettled all thefe difficulties, and we have not his

W >rk at hand.

SWASH, Lower, Upper, Nine-fet, and Twelvejeet, in

- M Geography,
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•raphy, denominations applied to different fhoals near

the coaft of North Carolina, from N. tat. 33 40' to 34 2I r

,

and from W. long1

. 76° 50' to 78 10'.

SWATARA, a townfhip of Pennfylvania, in'Dauphin
county, containing 2291 inhabitants, of whom four are

flaves.

SWATH, or Swarth, in Rural Economy, a term de-

noting a row of grafs or corn, as laid by the mower.
Swath, Fafcia, among Surgeons, a long and broad band

ufed for binding up any difeafed member or part. See
Bandage.

Swatii-Z?!///', in Agriculture, the ridge or line under new-
mown grafs : alfo, the fmall ridge of ftubble or fhort grafs

left between two fwaths in mowing.
SvrATH-Raie, a rake about two yards long, with iron

teeth, and a bearer in the middle, to which a man fixes him-
felf with a belt, and when he has gathered as much corn,

&c. as his rake will hold, he raifes it and begins again.

This inftrument is in fome counties called a dew-rake, and
much ufed in EfTex for gathering barley after mowing.
SWATKA, in Geography, a town of Bohemia, in the

circle of Chrudim ; 8 miles W. of Politza.

SWAY, To, in Rigging, denotes to haul down upon a

rope or cable.

SWAYAMBHU, a name or epithet meaning in the

Sanl'crit language felf-exiftent ; and as the Hindoos, like

the Jews, had an awful reluctance in uttering the direct

name of the Supreme Being, they had recourfe to epithets

expreffive of his attribute*. See Jehovah and O'm.
SWAYAMBHUVA, a perfonage of confiderable im-

portance in the hittory and chronology of the Hindoos ; in

which much confufion and contradiftion occur at almoft

every Hep taken into ages at all remote. The name of this

perfonage means fon, or offspring of the felf-exiftent : the
tatter epithet being a received tranftation of Swayambhu,
underftood to mean the Deity ; the final fyllable denoting
fon or offspring. In the Inftitutes of Menu it is faid, that

the Mighty Power, meaning the Deity, having divided his

own fubftance, became half male half female ; or, fays the
commentator, " nature active and paffive." From the female
portion proceeded Viraj, and from him the firlt Menu, the
fubjedt of this article, who is fuppofed to have revealed the
Inltitutes bearing his name. Of the five who followed, little

is faid in the Hindoo books. (See Menu.) In the lime
of the feventh, named Satyavrata, the general deluge oc-
curred. The firft Menu, fir W. Jones (Af. Ref. vol. ii.)

judged to be the fame with Adam ; the laft with Noah,
" the great progenitor and reftorer of our fpecies."

Swayambhuva appears fometimes to be Brahma, in a

human fhape, and is faid to have defcended at a facrifice. In
this character a wife is affigned him, named Satarupa; which
fee. They are faid to have had two diftinguifhed fons and
three daughters, and fometimes to have had ten fons. The
eldeft is named Priyavrata : his three daughters are named
Acuti, Devafruti, and Vifrutri : the latter is alfo called Pa-
rafrutri, but their names are feldom heard.

Satarupa is fometimes reprefented to be the wife of the
firft Menu, named Swayambhuva, or fon of the felf-exilting,

and faid alfo to have been his daughter. This Menu is the
reputed author of the Inftitutes known by his name. (See
Menu.) If the latter, as has been furmifed, be allowed
to be Adam, his confort Satarupa correfponds of courfe
with Eve. But as there is much confufion in the hiftory

of the Menus, we find this important female mentioned as
the confort alfo of the laft, or feventh, Menu, Satyavrata

;

in whofe days the general deluge occurred, and in whom
our patriarch Noah is without doubt to be recognifed.

JO

Both thefe Menus are faid to have had ten fons by wives,
named Satarupa, who appears fometimes as the confort or
fakti both of Brahma and Siva ; correfponding, in this

cafe, with Sarafwati and Parvati. See Sakti.
The following extract from Wilford's learned Effay on

the Chronology of the Hindoos (Afiat. Ref. vol. v.), will

introduce us more particularly to the fnbjeci of this article,

and to fome other important perfonages mentioned herein.
" Swayambhuva, or the fon of the felf-exifting, was the

firft Menu, and the father of mankind : his confort's name
was Satarupa. In the fecond Veda, the Supreme Being
is introduced thus fpeaking : ' From me Brahma was born ;

he is above all ; he is Pitama, or the father of all men ; he
is Aja, and Swayambhu, or felf-exifling.' From him pro-
ceeded Swayambhuva, who is the firft Menu : they call hith

Adima (or the firlt, or Protogonus) : he is the firft of
men ; and Parama-Parufha, or the firlt male. His help-

mate, Prakriti, is called alfo Satarupa : fhe is Adimi, or
the firft ; fhe is Vifwa-jenni, or mother of the world ; fhe is

Iva, or like I, the female energy of nature; or fhe is a

form of, or defcended from I ; fhe is Para, or the greateft :

both are like Mahadeva and his fakti, (the female energy of
nature,) whofe names are alfo Ifa and Ifi."

Another legend from the facred books of the Hindoos,
explaining, after their manner, the origin of Satarupa, and
of Brahma's four faces or heads, may be here introduced.

" According to the Matfya Purana (fee Purana),
Brahma, in the north-weft part of India, about Cafhmir,
affumed a mortal fhape ; and one half of his body fpringing

out, without his fuffering any diminution whatever, he
framed out of it Satarupa. She was fo beautiful that he
fell in love with her ; but having fprang from his body, he
confidered her as his daughter, and was afhamed. During
this conflict between fhame and love, he remained motionlefs,

with his eyes fixed upon her. Satarupa perceiving his fitu-

ation, and to avoid his looks, ftepped afide. Brahma un-
able to move, but ftill defirous to fee her, caufed a face to

fpiing out in the direction to which fhe moved. She fhifted

her place four times, and as many faces, correfponding with

the four quarters of the world, grew out of his head.

Having recovered his intellects, the other half of his body
fprang from him, and became Swayambhuva." (Wilford,
in Afiat. Ref. vol. vi. ) A legend, fomething fimilar, of
Brahma's producing and falling in love with his own works,
is given in the article Muni.

In thefe feveral allegories, to which the Hindoos, in

common with the poetical chroniclers of Egypt and Greece,

were fo prone; and in which, if taken literally, we fee little

elfe than abfurdity and indecency :—in many of thefe alle-

gories are doubtlefs buried hiltorical and phyfical facts.

We fliall not endeavour to develope whatever may be hidden

in the tales above quoted. We may, however, juft hint,

that in the confideration of Brahma being a perfonification

of matter, or the earth, a clue may be found to fome of the

fables relating to his offspring, emanations, abforptions, re;

fumptions, &c. &c. See Saraswati.
SWAYING, in Sea Language. See Jeers.

Swaying of the Back, among horfes and other animals,

is a kind of lumbago, known by a pain and weaknefs in the

loins. It may be caufed by a fall, the carrying of fome
heavy burden, or fome other violent accident ; or a relax-

ation of the mufcles of the back. Bleeding, bliftering, and

f weating, are ufeful in thefe cafes, for the molt part ; and
the diet muft be opening, and all imaginable care taken to

keep down a fever. If a horfe, he ought to be girt pretty

firm over the loins, but not fo as to hinder the motions of

his flanks.

SWEALING.
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SWEALING. See Swaling.
SWEARING, Propane. See Profanknfa-.

SwSARING the Peace. See I'm >:.

SWEAT, a fenlible moilture iituing out of the pores of

the Ikin of animals, through too much heat, cxercilc, or

weaknefs ; or through the action of certain raedicines, called

fudorifics. S d Perspiration.

SWEATH. See Swath.
SWF.ATING-House. The natives of North America,

when we tirll fettled among them, had a great many houfcs

to fweat in, it being their general remedy for difeafes of

whatever kind ; but at prefent they are lefs uled among

them.

The cave, or fweating-houfc, was ufually eight feet in

diameter, and four feet hi^h, the roof being fupported by

flicks, or boards. They ufually dug thefe caves in the fide

of a hill, and as near as could be to fome river, or pond.

The entrance into the cave was fmall, and when any perfon

was fweating in it, the door was covered with a blanket or

fkin. Near the cave they ufed to make a large fire, and

heat in this a quantity of ftones, perhaps five hundred

weight : thefe they rolled into the cave, and piled up in a

heap in the middle. When this it done, the Indians go in

naked, as many as pleafe, and fit around the heap of ftones
;

and as foon as they begin to grow faint, which is ufually in

a quarter of an hour, they come out, and plunge themfelves

all over in the water, remaining in it a minute or two ; and

repeating this a fecond time, they drefs themfelves, and go

about their bufinefs.

This has been for many ages ufed among them with fuc-

cefs, in cafes of colds, furfeits, fciaticas, and pains fixed in

their limbs ; and the Englifh have often ufed the fame means,

and found relief by it. It is praftifed equally at all times

of the year, and the Indians do it not only in ficknefles, but

by way of refrefhment after long journics, and other fatigues,

and to ftrengthen themfelves for any expeditions. Philof.

Tranf. N° 3S4. p. 131. See Bath and Sudatorium.
Sweating-Ti///. See TvnF-Sweating.

SwEATlNG-/ron, in the Manege, is a piece of a fcythe

about a foot long, and of the breadth of about three or four

fingers, very thin, and fuch as cuts only with one fide.

When a horfe is very hot, and the grooms have a mind to

leflcn the fweat, or make it glide off, they take this knife

or iron in their two hands, and ge: tly run the cutting edge

along the horfc's fkin, commonly with the grain, or as the

hair lies, and but feldom againft it ; with intent to fcrape

off the fweat, and dry the horfe.

SwEATiNG-/?oom. See an account of the remains of a

Roman fweating-room in the Philofophical Tranfaftions,

N°46i. fec\. 29. See Hypocaustlm.
SwEATlNG-/?oomyor Cheefe, in Rural Economy, that fort

of room or place which is appropriated to or for the pur-

pofe of fweating them in. It fhould be fo ennttnicted, as

to be readily capable of being kept up to the molt fuitable

temperature for this ufe ; and be conveniently fituated for

the cheefe-room, and other places deltined for carrying on

the practice of cheefe-making. It has been well obferved

by the writer of the Corrected Account of the Agriculture

of Chefhirc, that every dairy fhould be provided with a re-

gular fweating-room ; as when cheefe is made, there is cer-

tainly a fpecific time when its contained air and juices incline

to fermentation ; and that that natural tendency fhould, at

that particular time, be affifted. But that in the prefent

mode, the whole is left to chance ; and that at the very

period, probably, when a cheefe is beginning to ferment,

the weather becomes fuddenly cool, or changed in other

refpe&t ; which, if tbe procefs be then checked, the in-

clofed air becomes putrid, efpecially if the cheefe has been
ill made, and the next fermentation is really pntrefa&ive.

Svf&ATlDQ-Sicinefs, in Medicine, a febrile epidemic dif-

cafe of extraordinary malignity, which prevailed in England
at different periods, towards the end of the 15th and be-

ginning of the 1 6th centuries, and which fpread very ex-

tenlivcly in the neighbouring countries on the continent.

It has been defcribed by various writer:; under the names ot

fudor Angltcus, ephemera Brilannica, ephemera fudatoria, hy-

dronofus, and bydropyrelet. It appears from their accounts
to have fpared no age or condition, but to have attacked
more efpecially perfon a in high health, of middle age, and
of better rank and condition. The invafion of the difeafe

was exceedingly fudden, and was marked by the affeftion

of lome particular part, producing the fenfation of intenfe

heat, extending through the limb, and afterwards diffuling

itfelf over the whole body. This was immediately followed
by profufe fweating, which generally continued more or
lefs through the whole courfe of the difeafe, and was at-

tended with infatiable thirit. Extreme reftleffnefs, head-
ache, delirium, naulea, cardialgia, and an irrelilliblc pro-

penfity to deep, characterized its progrefs ; together with
great proftration of llrength, producing frequent fainting,

and irregularity in the action of the heart, which fometimes
palpitated violently, while at other times the pulfe was
weak and fluttering. In this way the patient was carried

off frequently in one, two, three, or four hours from the
eruption of the fweat. Thofe more efpecially who bore
their fufferings with impatience, and who fought relief from
the fenfe of heat, by which they were tormented, by ex-
pofing their bodies to the air, or even by putting their arms
out of bed, were often fuddenly ftruck with death. The
fweat, when promoted, is reprefented as being unufually

clammy, as well as abundant, and as having a very ftrong

and peculiarly fetid odour. The violence of the attack
generally fubfided in fifteen hours, yet the patient was not
out of danger till the expiration of four-and-twenty hours.

The hiftory of the rife and progrefs of this fingular and
formidable difeafe conftitutes one of the molt curious articles

in the annals of medicine. Its origin is involved in a good
deal of obfeurity ; and much vague and inconclufive rea-

foning, concerning the mode in which it was propagated, is

to be met with even among the mod authentic authors who
defcribe its ravages. It feenn, however, to be generally

admitted, that it firll appeared in the army of the earl of
Richmond, afterwards king Henry VII., upon his landing

at Milford Haven, in 1485; and that it foon fpread to

London, where it raged from the beginning of Augutt to

the end of October. Whether the troops, which were
foreign foldiers, levied by the earl of Richmond, brought
the difeafe with them from the continent, or whether the

contagion was generated in the crowded tranfport-veflels,

on board of which they were embarked, it is impoffib'c,

amidtt the deficiency of evidence, to determine. It may
readily be fuppofed, however, that a highly malignant and
contagious difeafe might have been generated under thefe

circumftances, efpecially as this body of troops is defcribed

by a contemporary hiftorian (Philip de Comines) as the

moll wretched he had ever beheld ; collected, it is probable,

from jails and hofpitals, and buried in filth. The molt
general opinion at the time, however, certainly appears to

have been, that it arofe from fome peculiar (late of the at-

mofphere, and was propagated by contagion ; but no writer

'liltinctly pointed out the connection of this, or of any
other epidemic, with a fpecific condition of the air, nor de-

tected any peculiarity in the circumflances attending its firfl

appearance, or fubfequent returns.

4M2 The
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The fweating-fickncfs broke out in England four dif-

ferent times after this, but at unequal intervals. The
iummer feafon was always the period of its commencement,
and it continued rife from three to five months. It ap-

peared during the fummer of 1506; and again in 1517,
from July to the middle of December ; when it raged with

peculiar violence, proving fatal in the courfe of three hours ;

extending its havock to many of the nobility, and carrying

off, in many towns, half the inhabitants. Its next recur-

rence was in 1528 ; at which time, though it was fomewhat
lefs fatal, many of the courtiers of Henry VIII. fell viftims

to it, and that monarch himfelf was in danger. Bellay,

bifhop of Bayonne, then ambaflador in England, who was
affe&ed with it, reports, that of 40,000 perfons attacked

with it in London, only 2000 died. The lail time that it

vilited England was in 1551, when its fatality was fo great,

that in Weilminlter 1 20 died of it in a day, and, among
others, the two fons of Charles Brandon, both dukes of

Suffolk. In Shrewfbury, particularly, according to the

teltimony of Dr. Caius, who refided in that city, 960 died

within a few days. The diforder had alfo, in the mean
time, been defolating many parts of the continent. In

j 529 it firlt fhewed itfelf in Holland, and thence fpread to

the Netherlands, and to Germany, deftroying a*;reat num-
ber of lives. It is ftated to have interrupted a conference

at Marpurg between Luther and Zuinglius, about the

euchariit. From the defcription which Wierus has given

us of this epidemic, as it appeared in Germany, it feems to

have commenced with a violent cold ftage and fhivcring,

which continued half an hour or more, accompanied with

great pains in the region of the diaphragm and groin, and

the other fymptoms already mentioned as characterizing the

difeafe, when obferved in England. Swelling and ftiffnefs

of the hands at the beginning of the attack, and vomiting

of black blood or bile, are alfo noticed by this author in

particular. Erafmus, an eye-witnefs of its devaltations,

defcribes it in very forcible term 1
;, " vifum elt ex amne

Phlegetoneo emiilnm hoc malum."
For a long time phyficians were at a lofs how to treat

this new and lingular malady. The fatal effedls of expofure

to cold, however, fuggelted the propriety of accumulating
heat round the patient, with a view of promoting the fweat,

which appeared fo manifedly to be a critical difcharge.

The moment a perfon was feized with the fymptoms of the

difeafe, he was to lie down immediately in bed, without

taking off his clothes, and to be completely covered, all but
the face, with bed-clothes ; in which fituation he was to

remain perfectly ftill, not ftirring a limb, if poffible, nor
putting a hand out of bed. He was enjoined abftinence

from food during the whole twenty-four hours, and even
from drink the rirft five hours : then a little ale or beer, or

wine and water, was to be given in fmall portions, and
fucked through a- fpout, the patient ftill lying in the fame
pofture. At the expiration of about fourteen hours, the
bed-clothes were gradually to be removed, and the fweating
reftrained ; and after it was quite over, proper food was to

be given to recruit the exhaufted ftrength. This was the

procefs, when the fweat flowed fpontaneoufly : when this

was not the cafe, attempts were made to excite it, fuch as

by dry and warm friftions, wine, aromatics, vinegar whey,
China root, and other fudorific medicines. By this method
of praftice, a&ively purfued, and properly adapted to the

circumftances, we are told that the difeafe, though fo fatal

when neglefted or mifmanaged, was got over with a to-

lerable certainty of fuccefs ; fo that, according to the ob-
iervations of lord Bacon, who has given us a fhort account
of it in his " Hiftory of Henry VII.," it might be looked

1

upon " rather as a furprife of nature, than obllinate to re-

medics." Great itrefs is laid by fome phyficians on the
danger of indulging the propenfity to fleep, which accom-
panies the paroxyfm. " If they were fullered to fleet),

"

fays Cogan, " commonly they fwooncd, and fo departed,

or elfe immediately upon their waking." (Haven of
Health, p. 262. ) It appeared, however, from the teltimony
of the continental phyficians efpecially, that much harm, and
frequently fatal confequences, arofe from the extremes to
which the hot regimen was carried.

Dr. Willan, in his publication on cutaneous difeafes,

has thrown out a fuggeftion concerning the origin of this

affeftion, which he fuppofes might have been owing to fome
difeafe or depravation in wheat, or to fome noxious vege-
table growing with it in particular fituations. This idea

feems to have been fuggefted by f6me analogy to be traced

between the fatal epidemic, called fen facre, feu St. An-
toine, mal des ardens, &c. which is fuppofed to have ori-

ginated from eating rye damaged by a parafitic plant, con-
fhtuting the diforder in corn termed by the French ergot.

This opinion appears, however, to be untenable, and has

been ably combated in a paper in the Edinburgh Medical
Journal, vol. iv. p. 464.
The books from which original information may be col-

lected on the fubjeft of this article are the following : « A
Boke or Confeill againlt the Dileafe commonly called the

Sweat, or Sweating-Sicknefs, made by John Caius, Doftor
in Phyfic," 1552, l2mo. ; which was afterwards revifed,

enlarged, and put into a more fcientific form, by the author,

and publifhed in Latin, in 1556, under the title of " De
Ephemera Britannica ;" a fhort account by lord Bacon,
in his " Hiltory of Henry VII. ;" Joh. Wierus, " De
Sudore Anglico ;" C. V. Dubourghdieu, "Be Pefte ;"

Erafmus, in " Epillola ad Carolum Utenhovium f For-
reftus, " Schol. Obferv." vi. 8. ; Sennertus, iv. 15. ;

Thomas Cogan's " Haven of Health ;" " Lord Bacon's

Relation of the Sweating-Sicknefs examined, &c. by Henry
Stubbe, Phyfician at Warwick," 4to. Lond. 1 67 1 ; R.
Fortis, " Ephemera Anglica Peftilens."

SWEDEN, in Geography, a country of Europe, known
to the Romans by the name of Scandinavia, if denominated

in the native language Suitheod, and in more modern times

Sweireke, and is faid, by the northern antiquaries, to imply
a country whofe woods had been burnt, or deftroyed. The
name feems to be as ancient as the time of Tacitus, who,
after defcribing the Suiones, who lived in an lfland of the

ocean, pafTes to the Sitones. Thefe Sitones mull have in-

habited the louthern provinces of Sweden ; and their name
muft have been derived either from Sietuna, the old name of

the chief town, as we learn from Adam of Bremen, or from

Suitheod, the native term, foftened as ufual by the Roman
enunciation. Sweden is bounded on the north by Nor-
wegian Lapland, on the ealt by Ruffia, on the fouth by
the Baltic, and on the weft by the Scaggerac and Norway.
The whole kingdom is divided into five general parts, vi-z..

Sweden Proper, Gothland, Noi'dland, Lapland, and Fin-

land ; each of which is again fubdivided into provinces.

Sweden Proper contains the provinces of Upland, Slider-

mannland, Nericia, Weftmannland, and Dalecarlia. The
Swedes likewife added to their dominions Livonia, Ellhonia,

Ingria, Pomerania, the iflea Oefel and Rug^en, Wifmar and

its territories, Bremen and Verden : but of all thefe, none

are now left to them but a part of Pomerania ; even Finland

itfelf has been difmembered. Sweden is a kingdom of very

confiderable extent ; being, from the moll foutherly pro-

vince of Scone to the northern extremity of Swedifh Lap-
land, not lefs than 1150 Britilh miles in length, and from

the
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the Norwegian Alps to the limits of Ruflia about 600.

The contents in fquare miles have been computed to be

308,912 ; and the inhabitants, luppofed (ome years ago to

have been 2,977,345, mult have been 14 to the fquare mile,

including SvredUh Pomerania, ellimated at 1440 fquare

miles, and 103,345 inhabitants. The population of Sweden
is very difpropoilioncd to the extent of its territory ; a cir-

cumtlance which is attributed partly to the mountainous

nature of the country, and partly to the fevcre climate of

the northern diftricts. Accordingly Swcdifh Lapland is

fuppofed to contain no more than 7000 inhabitants. Al-
though geographers are very much difagreed in their ftate-

ments of botli the extent and population of this kingdom,

its population at prefent is thought to exceed 3,000,000.

According to the information communicated to Mr. Coxe
by M. Wargentin, the ftate of population, in the annexed

years, was as follows : viz.

Males. Frmales. Total.

In 1752, 1,045,622 1,170,017 2,215,639

1776, 1, 284,987 1,386,962 2,671,949

1 78 1, about - - 2,767,000

By this ftatement it appears, that the country has been

gradually recovering from that exhaufted itate, to which it

was reduced by the wars of Charles XII. ; and that within

the interval of 30 years, the number of inhabitants has in-

crcafed 551,361, or a fifth part of its population in 1781 ;

and as it has lince been upon the increafe, it is fuppofed that

it mutt n^w exceed 3,000,000. The nobility are fuppofed

to include 2500 families, and the clafs of pcalants to com-
prehend 2,000,000.

The manners and cuftoms of the Swedes, in the higher

ranks, refemble thofe of the French ; and the peafants ex-

hibit fuch a degree of vivacity and addrefs, as to have

acquired the appellation of the French of the north. The
complexion is lefs fair than that of the inhabitants of

northern latitudes, and in fome provinces it has a call of

brown. The men are commonly robuft and well-formed,

and the women {lender and elegant. Their attachment to

luxury is, in fome meafnre, compenfated by their love of

hofpitality. As trade and manufactures have made no great

.progrtfs in this country, the peafants in general make their

own furniture and garments. The natives of the weftern

province of Dalecarlia retain many cuftoms, and are diftin-

guifhed for their probity and courage ; but for any remark-

able peculiarities of manners we muff have recourfe to

Swedifh Lapland. The language of Sweden is a dialect of

the Gothic, being nearly akin to the Damfh, Norwegian,
and Icelandic. However, in the fouth of Sweden, fome
German and French words have been adopted ; whilft the

Dalecarlian on the north-wefl is efteemed a peculiar dialect,

becaufe it retains more of the ancient words and idiom.

The Swedifh language is fufficiently fonorous, if the pro-

nunciation were more emphatic. Mr. Coxe, during his

progrrfa through that kingdom, was itruck by a furprifing

refemblance between the Englifh and Swedifh languages,

not only in fingle words, but in whole phrafes. To him
the Swedes appeared as if they had been talking broad
Scotch : and he thinks it probable, that the Scottifh mode
of freaking is the fame as wai formerly tiled in England,

and that, while we have gradually foftcned our original

pronunciation, the Scots have retained theirs. It is ob-
ferved that the refembiance between the Scotch and Swedifh

is greater than between the Swedifh and Englifh, both in

words and pronunciation ; and that feveral oblolete Swedifh
Is are very common in Scotland. With refpect to the

limilarity between the Sweui.'h and Englifh tongues, we may

remark that they are both dialects of the Teutonic or Ger-
man ; and if in pronunciation they refemble each other

more than their original (lock, it is owing to this circum-

Itance, that we arc defcended from the Swedes and Danes,
whole languages are only different dialects ; and the old

Saxon, which gave rife to the Englifh, was probably firft

introduced into our ifland by fettlcrs, or invaders, from thefe

northern kingdoms.

With refpect to antiquity of literature, Sweden cannot vie

with Denmark, Norway, or Iceland ; but in modern times

the Swedes have diftinguifhed themfelves in many depart-

ments of literature and fcience. It J6 necdlefs to mention
St. Brigit, who flourifhed in the 14th century, and whofe
prophecies were publifhed in Latin, or John and Olaus
Thagnus, who retired to Rome, when the bifhops were
expelled from the kingdom by Gullavus Vafa ; becaufe
Swedifh literature can hardly be faid to have dawned till the

middle of the 17th century, when queen Chriitina invited

Grotius, Defcartes, and other learned men, to fow the

feeds of literature, which gradually profpered under the

reign of Charles XI. The names of Linnaeus, Wallerius,

Cronftadt, Bergman, &c. in natural hiftory, are well

known, Sweden may alfo boaft of other perfons, who
have diftinguifhed themfelves as hiftorians, orators, and
poets ; and of academies which have encouraged the dif-

fufion of literature and the fciences. Sweden has three

univerfities, viz. thofe of Upfal, Lund, and Abo ; and
twelve feminaries for the education of youth, called " Gym-
nafia," of which fix were founded by Chriitina. In every

large town there is alfo a fchool, maintained at the expence
of the crown, in which boys generally continue to the age
of eleven, when they are fent to the Gymnafia, and from
thence, at fixteen, to one of the univerfities. In the Gym-
nafia, and many of the greater fchools, the Greek, Latin,

and Hebrew languages are taught. The bifhops infpect the

leminaiics and fchools of their refpective diocefes, in which
they are bound to refide. The chief cities of Sweden are

Stockholm the capital, Upfal, Gothenborg, and Carl-

fcrona ; which fee refpectively. The improvement of the

country by inland navigation has of late become an object

of "laudable attention. (See Canaj. and TrolHvETTA.)
Although the manufactures of Sweden are not numerous,
yet they are not wholly neglected. They are chiefly thofe

of iron and It eel, of copper and brafs, together with thofe

of cloths, hats, watches, and fail-cloth, and the conltruc-

tion of (hips. Many perfons are employed in the manu-
factures of wool, filk, and cotton. But the chief article

of export is iron. The commerce of Sweden is chiefly con-
cerned in the exportation of its native productions, iron,

timber, pitch, tar, hemp, and copper. Herrings alfo fur-

nifh an article of exportation ; and the Swedifh merchants
import from their own ifland of St. Bartholomew, and from
China, commodities which they afterward; transfer to other

nations. The chief article of import is corn of various

kinds, together with hemp, tobacco, fugar, coffee, drugs,

filk, wines, &c. From a table of commerce publifhed by
Mr. Coxe, it appears that the balance in favour of Sweden
in 1 78 1 , was 360,437/.

the kingdom of Sweden is fituatcd between the 10th
and 30th degrees of E. long., and the 55th and 70th degrees

of N.lat., the winters arc lonp-, cold,ai.d dreary ; and the fum-
are fhort, and alfo hot, on account of the reflection of

the mountains and the length of the days. The tranfition

from fterility to luxuriant vegetation is in this, as it is in

fimilar climates, fudden and rapid. The drearinefs and
darknefs of winter are relieved by the duration of twilight

and moonlight, by the reflection of the fnow, and by the

aurora
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aurora borealis. No country can be diverfified in a more

pifturefque manner, with extenlive lakes, large tranfparent

rivers, winding dreams, bold catara&s, gloomy forells, ver-

dant vales, ftupendouc and cultivated fields, than Sweden.

Although the foil is not very propitious, it is cultivated

with fk ill and indullry : and in the fouth of Sweden, fuch

has been the progress of draining, and other agricultural

improvements, that a fufficient quantity of wheat may be

raifed for the fupply of the kingdom. Its rivers are

numerous, and the largeft of them are in the native language

denominated ells or elfs. The moll confiderable, fuch as

the Gotha, flow from lakes, and have a fhort courfe ; others

ailume the form of creeks, and outlets of lakes, fuch as the

Motala : and the firft river of confiderable courfe is the

Dahl, confuting of two dreams, the eaftern and weftern,

which rife in the Norwegian Alps, and after a courfe of

about 260 Britifh miles, enter the gulf of Bothnia, about

10 miles E. of Geffle, prefenting not far from its mouth a

celebrated cataraft, little inferior to that of the Rhine at

Schaffhaufen ; the breadth of the river being near a quarter

of a mile, and the perpendicular height of the fall between

30 and 40 feet. Farther northwards, and efpecially in

Swedifh Lapland, there are many confiderable rivers,

that rife from the Norwegian Alps, and after circuits of

about 200 miles, difcharge themfelves into the gulf of Both-

nia. The Tornea, fpringing from a lake of the fame name, and

receiving the Kengis, and other confiderable rivers, joins the

northern extremity of the Bothnia gulf, after a courfe of

about 300 Britifh miles. Few countries can rival Sweden
in number and extent of its lakes : fuch are the Wenner, the

Wetur, the Maeler, &c. which fee refpeftively. The molt

confiderable lake in Finland is that of Pejend or Pejane,

about 80 miles long, and 15 broad, from which flows the

river Kymmen. The lake of Saima to the E. is more
confiderable, eftimated at about 160 Britifh miles in length,

by 25 at its greatelt breadth ; which flows into the Ladoga,

by the noify current of Woxen, a vaft cataraft about a

mile from its mouth.
The chief mountains of Sweden are found in that ele-

vated chain which divides this country and Swedifh Lapland
from Norway. The higheft mountain of this chain is fup-

pofed to be Swuchu, of a compaft flaty freeftone, but

having towards the weft maffes of a different nature ; and

where it inclines to the lake of Fxmund, there are aper-

tures from two to four fathoms in width, and of an equal

depth, not exceeding in length from two to three hundred

ells. Bergman alfo mentions the high mountain of Mofle-

vola, near the fame lake, as being formed of a pudding-

ftone, confifting of balls of free-ftone, with a few of horn-

blende and lime-ftone, united by a fandy cement. The
calcareous mountain of Raettvik is eftimated by him to be

6000 feet high above the fea : and he obferves, as a Angu-
larity, that upon this mountain, and that of Rodoburg, are

found vail blocks of reddifh felfpar, mingled with quart?: and
brown mica. On the mountain of Ofmund, there are alfo

numerous fragments of tranfparent felfpar, mingled with
quartz and mica. In the centre and fouth of Sweden, the

red granite becomes very common : but in Weftro-Gothia,
the mountains are often of trap. The forefts of this king-

dom are numerous : and Dalecarlia efpecially, abounds with

thofe of beech, poplar, mountain afh, pine, and fir ; and the

lakes of Sweden are generally fkirted with wood to the

margin of the water. But our limits will not allow us to

give a detail of the various trees and plants that are to be
found in this country. The horfes of Sweden are com-
monly fmall, but fpirited, and are preferved, by lying with-

out litter, from many difeafes. The cattle and fheep pre-

fent no remarkable trait. Among the wild animals, may be
reckoned the bear, the lynx, the wolf, the beaver, the otter,
the glutton, the flying fquirrel, &c. Sweden affords alfo

two Angular kinds of falcons, and an infinite variety of
game. The mineralogy of Sweden claims peculiar notice:
the gold in the mines of Adelfors, in the province of
Smoland, is fometimes native, and fometimes combined with
iulphur. In the production of filver, Sweden is very much
interior to Norway : yet the mines of Sala, or Salbcrg,
about 30 Britifh miles weft of Upfal, maintain fome repu-
tation. Silver is rarely found native, but is procured from
the galena or lead-ore. The chief copper-mines of Sweden
are found in Dalecarlia : nor is Sweden deficient in lead :

but iron forms the principal product, and the mines of
Danemora are the molt celebrated for the fuperiority of its

metal, called with us Oregrund iron, becaufe it is exported
from Oregrund, an adjacent port. There are other iron-

mines at Taberg, in Smoland ; near Tornea, and at Luleo.
Cobalt is found at Bofna, and zinc at Danemora : and the

mines of Sala afford native antimony, and Norberg fupplies

molybdena. Coal has been recently difcovered in the pro-

vince of Scone.

Sweden abounds with beautiful granite ; and porphyry is

obtained from the mountain of Swuchu, and in other parts.

The molt famous mineral waters of Sweden are thofe of
Medewi, in Eaftern Gothland.
The religion of Sweden is the Lutheran ; and this

kingdom has retained an archbifhopric, a pre-eminence

abolifhed in Denmark, with 13 prelacies. The number
of parifhes is 2537. The prieits are computed at 1378,
with 134 vicars, and 192 prepofiti, or infpeftors. A con-

fiftory of the clergy of the diocefe elefts the archbifhops,

and the bifhops, by prefenting three to the king for his

nomination. Some of the parifhes are under the royal

patronage ; others in the gift of individuals : but many are

called confiftorial, and the prieft is appointed by the rotes

of his brethren.

The form of the Swedifh government has frequently

varied. Before the fuccefiion of the houfe ©f Vafa, in the

perfon of Guftavus I., it was a monarchy wholly elective,

and laboured under all the evils infeparable from that moil
defective fpecies of fovereignty. The union of Calmar,

which took place in 1397, fupulated that the fame monarch
fhould rule over Denmark, Sweden, and Norway, and be
chofen by the deputies from the ftates of the three king-

doms affembled at Calmar. During the whole period in

which thefe regulations fubfilled, Sweden was a tributary

kingdom to the fovereigns of Denmark ; or, in its tempo-
rary exertions to fhake off the yoke, drew on itlelf all the

horrors of foreign invafion and inteftine difcord. From
this ftate of alternate oppreffion and anarchy, it was ref-

cued by Guftavus Vafa, on whom the gratitude of the

Swedes conferred the dominion of the country which he had

delivered : they even renounced in his favour the right of

electing their kings, and declared the crown hereditary in

his male iffue. The form of government eftablifhed at his

acceffion, though in appearance of a mixed nature, and

though it lodged the fupremacy in the affembly of the

ftates, yet entrufted very extenfive prerogatives to the king.

Thefe powers, tranfmitted to his immediate pofterity with

little diminution, were augmented under Guftavus Adol-
phus, and the right of fuccefiion was extended to the fe-

male line. But, during the minority of his daughter

Chriftina, the government underwent an alteration un-

favourable to regal authority : the privileges of the fenate,

or council of ftate, being enlarged, gave afcendancy to the

ariftocratical party, or order of nobles ; and this power was,

by
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by continual encroachments, carried to fuch an exorbitant

height, as jultly to excite the fears and indignation of the

three other orders. Charles XI., artfully availing liimfclf

of this (! >n, obtained from the Hates, a formal

grant of abfolute fovereignty, which quietly devolved upon
his fon Charles XII. Upon his deceafe, Charles Frederic,

duke of Holltein, fon of his elded filler Hedwidge, ought,

by the law of fucceffion, to have afcended the throne ; but

the Swede; conferred the crown on Ulrica Eleonora, the

youngcll filler of Charles XII. Ulrica purchafed her

election by ratifying the limitations of prerogative impofed

bv the Hates ; and her hnlhand, Frederic I., in win

(he refigned the crown, fecured their concurrence In' limilar

flipulations.

The new form of government cllabliihed at this juntture,

confitted of fifty-one articles, all tending to abridge the

power of the crown, and rendered the Swcdifh fovereign the

moll limited monarch in Europe. The fuprur.e legiflative

authority, and the power of declaring war and making
peace, refided in the Hates of the realm, which regularly

affembled every three years, and could only be difh lved by
their own confent. During the recels of the diet, the exe-

cutive power was veiled in the king and fenate ; but as the

.king wa< bound to abide by the opinion of the majority, and
poflefled only two votes, and the calling voice in cafe of

equal fuffrages, he was fubordinatc to the fenate, and could

be confidered in no other light than the prefident. The
kin^ enjoyed the mere name of royalty ; he was only the

ollcnfible inttrument in the hands of one of the two great

parties which divided and governed the kingdom, as either

obtained the fuperior influence in the diet. The grofs de-

fects in this new form of government occafioned couflant

ftruggles between the fovereign and fubjefts, on one fide to

increafe, on the other to deprcf-, the royal prerogative
;

until Gullavus effe&ed the revolution of 1 77 2. In confc-

quencc of this revolution, the whole executive power is vir-

tually veiled in the king : for though it is faid to be en-

trulled to him conjointly with the fenate, yet as he appoints

and removes all the members of that council, and in the ad-

miniflration of affairs only aflcs their advice, without bciiiLT

bound to follow it, he is abfolute mailer of the fenate. The
king has the command of the army and navy, and fills up
all commiflions ; he likewife nominates to all civil offices.

He has the fole power of convening and difTolving the dates,

and is not obliged to aflemble them at any Hated period ; he

has rendered manv of the taxes perpetual, enjoys a fixed

revenue, and has the difpnfal of the public money.
Such are the prerogatives which are annexed to his

crown ; but however enormous they may appear, efpecially

when compared with the flender degree of authority pof-

feffed by the throne before that period ; yet, fays Mr. Coxe,
they by no means amount to defpotifm. The two great

features, which eflentially diftinguifh an arbitrary from a

limited monarch, are the right of enacting and repealing

laws, and the impofition of taxes without confent of the

fubjeft ; neither of wh-ch are excrcifed by the king of
Sweden. The legiflative authority refides jointly in him
and in the dates ; and the 40th article fpecifies " that the

king (hall have no power to make new laws, without the

knowledge and afTent of the dates ; nor abrogate an old

one received formerly." Concerning the impofition of
taxes, it is dipulated, that the king fhall not levy money
without the confent of the dates, except in the cafe of

aftual invafion ; but at the conclufion of the war he fhall

be obliged to fummon them, and the new taxes fhall be
abohlhed. In addition to thefe two important reflri&ions,

ic cannot declare war, nor alter the coin, without their con-

currence, and if called upon by them when convened, is

obliged to account lor I he expenditure of the public money.

Though the king is fllbjeft to thefe material limitations ;

vet, as ln> ordinary revenue is perpetual, and the meeting of

the Artcs depends folely upon his pleafure, he may, it may
be urged, govern without controul, fo long as he requires

no additional fubfidies. But as he cannot enaft laws, de-

clare war, without COnfent of the diet ; emer-

gencies mull occur, which may render it neceifary to con-

vene that affembly ; when grievances may be redrefled, and

breaches in the conftitutidn repaired.

Whatever he our opinion concerning the nature of the

government fublilling after the year 1772, it is unqucf-

tionable that by the Aft of Union, &c. in 1789, the conlti-

tution became an abfolute monarchy : the fovereign having

arrogated not only the rights of peace and war, and the

adminiltration of jullice, but the impofition of taxes, without

the confent of the diet, which cannot deliberate upon any

fubjeft till it be propofed by the fovereign. The diet con-

lills of nobles and landed gentlemen, clergy, burgefles, or

deputies of towns, and thofe of the peafantry. Each of

the four Hates has a fpeaker : thearchbifhop of Upfal being

always the fpeaker of the clergy, while the king nominates

the others. The diet of 1786 conlilled of 49 counts, 136
barons, 188 knights, 396 gentlemen, 51 ccelefiallics, 94
burgefles, and 165 deputies of the order of peafants. The
revenue of Sweden is computed at about ii million der-

ling ; which is equalled by the expences of government.

The revenues are chiefly drawn from the rents of the royal

demefnes, part of the great tythes, a poll-tax, duties on ex-

ports and imports, on mines and forges, on diddled fpirits,

deductions from falaries, penfions, and places, tax on chim-

nies, and monopoly of faltpetre. The national debt
amounts to little lefs than 10,000,000 llerling. The Swedifh

army confids of national troops, and of foreign infantry ;

the latter being computed at about 12,000. The total

amount of the army may be about 48,000 : and the foldiers

are brave and hardy, and actuated by the former fame of

th- Swedifh arms.

In order to raife the Swedifh army, the kingdom is di-

vided into diitric\s which are refpedlively bound to furnifh

and maintain a ilipulated number of troops. Each holder

of a certain quantity of crown land, called a hemman, pro-

vides a foldier, affigns for his maintenance a fmall portion of

ground, a cottage, and a barn, and allows him 100 copper

dollars, or 1/. 7/. 8J</. per annum-, a fuit of coarfe clothes,

and two pair of fhoes. During the abfence of the foldier,

either with the army in time of war, or during the annual

reviews, or when he is employed in the fervice of govern-

ment, the landholder cultivate; his ground for the lubfifl-

ence of his family, and, when he is prefent, may call upon
him to work at the rate of the common wages bedowed on
a labourer. On the death of the foldier, his widow and

children cede the ground and houfe to his fucceffor, whom
the landholder is bound to provide within the fpace of three

months, on pain of being fined.

With refpeft to the cavalry, a certain numberof hemmans
are joined to furnifh a man and horfe fully equipped, and

maintain them both.

Each province being divided into a number of hemmans
fufficient to fupport a regiment ; the fmaller provinces

furnifh the regiments of infantry, and the larger thofe of

cavalry. The eftate appropriated to the colonel is lituated

toward? the centre of the province, and of the grounds

afligned to his : that of the 1 I

'' the mid

of thofe belonging to his company ; and in a fimilar grada-

tion to the corporal.

In
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In every year, either before or after harveft, when the

peafants are lead employed, the companies of each regiment

are feparatcly afrembled for a fortnight or three weeks.

The landholder is obliged to tranfport the man and his bag-

gage to the place of rendezvous, and maintain him during

his Itay at the review. Befide thefe annual encampments,

once in three years a general review of each regiment takes

place. The men are alfo conftantly exercifed on Sundays,

after divine fervice, in fmall parties, and in larger corps for

fome time before the encampment, but particularly in

fpring. If, in time of war, thefe troops march out of the

country, the crown receives the ufual contributions from

the landholder, and provides the foldiers with clothes, pro-

vjfions, and pay.

The Swedifh fleet, which in 1792, confided of 30 fhips

of the line, fuffered fo much by the naval operations of that

year, that it cannot now reckon half that number. In the

Baltic, which abounds with low coafts and Ihoals, gallies of

a flat condrudlion are found more ferviceable than fhips of

war, and of courfe great attention is paid to the equipment
of fuch by Sweden as well as by Ruflia. Prior to the late

revolution in France, Sweden had remained a faithful ally

of that kingdom, which excited againit her many enemies

ill Germany. Of late this alliance feems to have been

facrificed to a more ufeful connexion with Denmark and
Pruflia, which alone can guard the north of Europe from
the progrefs of the Ruffian preponderance. The diforder

of the finances unites with many other caufes of difcontent,

both among the ariitocracy and peafantry, to render the

power of Sweden little apparent in the political balance of

Europe.
In Sweden there are four fuperior courts of jullice, called

hof-rxtt : at Stockholm for Sweden Proper, at Jonkioping
Tor the kingdom of Gothland, at Abo for South Finland,

and at Vafa for North Finland. No fentence of death
palled by the inferior courts can be executed, unlefs ratified

by thefe tribunals.

The ufual modes of execution in Sweden are beheading
and hanging. Every criminal capitally convifted is indulged
with the privilege of petitioning the king : he either com-
plains of unjud condemnation, and demands a revifal of the

fentence ; or, if he confell'es his guilt, may implore pardon,
or a mitigation of punilhment. So mild are the penal laws,

that feveral offences, which in other countries are confidered
as capital, are chaftifed by whipping, condemnation to
bread and water, imprifonment, and hard labour ; more
than 120 ttrokes of the rod are never inflicted ; nor is a cri-

minal fentenced to bread and water for more than 28
days.

Many flagrant abufes in the courts of juftice have been
reformed and correfted by the king. In all cafes of high
treafon, previous notice mult be fent to the crown before
any court can commence an inquiry, an ordinance which has
put a ftop to many frivolous and vexatious accufations.

Before the acceflion of Guftavus III., it was common
forperfons indifted, but not convifted, of crimes, to fuffer

an imprifonment of feveral years without being tried ; but,

by the abolition of many tedious forms, every criminal is

arraigned within a fhort period after commitment, the good
effects of which alteration require no comment. His ma-
jelly increafed the falaries of the judges, and configned their

(hare of the fines infli&ed by their decifion to other ufes

:

by this judicious regulation he greatly lefl'encd the corrup-
tion and injultice which prevailed in thofe tribunals ; for

the fcanty incomes of the judges expofed them to bribery
;

while a (hare in the fines rendered them interelled in con-
vifting the criminal. The king alfo promoted the rights of

humanity, by (upprefling, in 1773, the cruel and abiurd
practice of torture, which was employed for the purpote
of obtaining a confeffion of guilt.

One excellent regulation in ihe courts of Sweden deferves

to be mentioned, and adopted in all countries ; a criminal is

tried without expence to the plaintiff or defendant. The
profecutor denounces a perfon fufpe&ed of guilt to the

king's officer of jultice, who carries on the procefs at the

puhlic charge.

In Sweden there are four orders of knighthood : I. The
order of the Seraphim (fee Seraphim), or the blue rib-

band ; which is appropriated to perfons of the firft rank ;

it admits only 24 members, exclufive of the royal family and
foreign princes. II. The order of the Sword, or the yellow

ribband, for the officers of the navy and army. There arc-

three claffes of this order : 1 . Commanders of the Great
Crofs, who wear the ribband over the fhoulder, and a ftar on
the coat. 2. Commanders, who wear the ribband in the

lame manner, but without the ftar. Each of thefe claffes

contains 24 members. 3. Knights, who wear the fmall

crofs pendent from the button-hole. The number of thefe is

indefinite, but generally amounts to above 1000. III. Polar

Star, or the black ribband. Of this order there are two
claffes : 1. Commanders, who wear the great crofs pendent

round the neck ; there are 24 of this clafs, exclufive of four

to be added for the bifhops. 2. Knights, who wear the

fmall crofs pendent from the button-hole, are, exclufive of
foreigners, 48 ; and fix to be added for the clergy. This
order, before the inftitution of the following order of Vafa,

was conferred on men of letters. IV. The order of Vafa,

or the green ribband, eftablifhed at the coronation of Guf-
tavus III., is divided into three claffes : I. Commanders of

the Great Crofs, who wear the ribband over the fhoulder,

and the ftar on the coat. 2. Commanders, who wear the

ribband over the fhoulder, without the ftar. 3. Knights,

who wear the ribband over the neck. This order is con-

ferred on perfons who have diltinguifhed themfelves in agri-

culture, commerce, the arts, and fciences.

The gold coins of Sweden are double, fingle, and half

ducats. The fingle ducats are to pafs for 1 rikfdaler

46 (killing fpecie, or 1 1 dahler 24 ore filver, or 35 dahler

8 ore koppar. The copper coins are fingle and double

flants, at 1 and 2 ore filver, or 3 and 6 ore koppar, and

rundflycken of 1 ore koppar, and alfo half rundltycken :

96 double flants, 192 fingle flants, or 576 rundftyckens, are

to pafs for 1 fpecie rikfdaler : but in large payments, no per-

fon is obliged to take more copper coin than the value of
half a rikfdaler. As the Swedifh ducat weighs 534 Englifh

grains, and contains 5 2-i grains of fine gold, it is worth 9*. 2±ii.

iterling in Englifh gold coin ; but in Sweden this ducat paffes

for 94 (killing, which are worth only 9J. id. in Englifh filver

coin. The following is the report of an average allay lately

made on a quantity of Swedifh dollars at the London mint,

by order of the bank of England : " weight of 3000 dol-

lars 1871^ oz.; average weight of each, t8dwt. 17 grs.;

average finenefs 14,- dwt. worfe than Englifh ftandard."

Hence the value is 41. 6d. in Englifh filver coin ; but the

dollar fells for more, in proportion as the market price of

filver in England exceeds the mint price. See Money and

Rixdollak.
The (mailed denomination of weight in Sweden is the afs,

which is the fame as the afs of Amllerdam, where 10,000

affes are equal to 7417 grains, Englifh troy weight. The
marck for weighing gold and filver, called " Silfver-marck,"

is 4384 afs = 3252 grains, Englilh troy weight: hence 40
fuch marcks = 271 ounces troy. In apothecaries' weight,

the pound is 7416 afs = 5400 grains troy : hence 16 fuch

pounds

V



SWEDEN.
pounds = l? pounds Englifh troy or apothecaries' weight, purpofes : their proportions to each other, and to Englifh

There are four other weights ufed in Sweden for different wreights, appear in the following table.

I SiveJiih Afs. Trov (

\v oirtftipois

Weight.

I Skalpund, or Pound Viftualie-Wigt, or Provifion Weight
I Marck Bergs-Wigt, or Miner's Weight ....
I Marck Uppftads-Wigt, or Inland Town Weight ...
I Marck Stapleftads Metal Wigt, or Sea- port Town Weight for Iron

8848
7821

745
7°7 !

6562*
5801,;

S525i
5250

Ox. Dr.

15

13 4
12 to

12

The pound vic\ualie-wigt is divided into 32 lods, or

128 quentins : the marck of all the other weights is divided

into 16 lods, or 64 quentins : 20 lbs. vi&ualie-wigt make
1 lifpund, and 20 lifpunds 1 fkippund : 32 lbs. vid. wigt

make a Hen ; 120 lbs. a centner ; and i6jlbs. a wang.

Corn, and other dry commodities, are meafured by the

tunnor. The tunna is divided into 2 fpann, 4 half-fpann,

8 fjerdingar, 32 kappar, 56 kannor, 112 Hop, 448 quar-

ter, and 1792 ort. With the allowance for good mealure of

4 kappar for every tunna of wheat, rye, barley, oats, or

peafe, and of 6 kappar for every tunna of malt, and of 2

kappar for fait or lime, a tunna of corn contains 63 kannor,

of malt 66£ kannor, and of fait or lime 59^ kannor. The
common tunna of 32 kappar meafures 8940 Englifh cubic

inches, and therefore contains 4 Winchelter bulhels, and 5
quart*.

The liquid meafures are as follow : the oxhufvud

= ti am = 3 eimer = 6 ankare = 90 kannor s 180 Hop
= 720 quarter = 2880 jungfrur: 2 oxhufvud = I pipe, and

2 pipes = a fuder. The tunna of liquids or foft lubltances,

and alfo of flour, meat, and filh, mull contain 48 kannor,

and a tunna of pitch or tar may contain 1 llop. or half

kanna, lefs. The oxhufvud meafures 14,381 Englifh cubic

inches, and therefore contains 62 i Englifh wine gallons.

The kanr.a, both for dry and liquid meafures, contains

159J Englifh cubic inches ; hence ico kannor = 69J Eng-
lifh wine gallons.

The Swedifh foot = 1 3 1.6 French lines, or 1 1 j2. Eng-
lifh inches, and 40 Swedifh feet = 39 Englifh feet. A
Swedifh ell is 2 Swedifh feet; a fathom = 3 ells; and a

rod = 8 ells, or 16 feet. A Swedifh mile is 6000 Swedifh

fathoms = 1 1,700 Englifh yards ; fo that 1 1 Swedifh miles

<re = 73 Englifh miles. A degree of the meridian, mea-

fured in 1802, in N. lat. 66° 20' to" by M. Swanberg, is

= 57196.159 French toifes — 69.269 Englifh miles. A
Swedifh fquare foot contains 1361 Englifh fquare inches

;

a Swedifh fquare rod = 27 Englifh fquare yards ; and a

Swedifh fquare mil? s= 44 Englifh fquare miles. A Swedifh

tunneland or acre = 56,000 Swedifh fquare feet, or 5900
Englifh fquare yards, i. c. I acre and 35 perches, Englifh

ftatute rr.eafure ; and hence 32 Swedifh tunneland = 39
Englifh acres.

A laft of pitch, potafh, Luneburg fait, or beer, is 1

2

tunnor; of tar, or train-oil, 13 tunnor; of Spanifh and

French fait, 18 tunnor; of fifh, 12 tunnor, or 12,000 her-

rings ; of hemp, flax, cordage, tallow, or hops, 6 fkip-

punds, or 120 lifpunds, anfwering nearly to a ton avoirdu-

pois. A wahl is 20 kntts, or 80 pieces. Stockholm and

the other cities of Sweden exchange with London at 4 nkf-

daler 15 (killing, more or lefs, for \L Itcrhng, at 75 or 90
ilays. The ufance is reckoned at one month after fight

:

fix days of grace are allowed for the payment of bills, in

cafes of neceffity ; but a perfon who wifhes to preferve his

credit muft r.ot claim any days of grace, but pay his bills

en the day when they are made payable. The paper cur-

Vol. XXXIV.

rency of Sweden, which if very cxtenlive, is of two I

toss, banco and rikigbld. The former 1* iffued by I lie na-

tional bank, and the latter by the rikfgild bank, which is

under the direction of government. Banco is 50 tier

cent, better than rikigbld : that is, two dollars of the former

are worth three dollars of the latter. Banco is a legal

tender, and has been declared by royal authority the national

currency. Bank notes are ifl'ued in great variety, and as

low as I ths of a dollar. Rikigbld is current in all

payments.

Of the hi'tory of Sweden we can g
; ve only a brief and

imperfedl fketch within our prefenbed limits. The fir (t po-
pulation of Scandinavia feems to have confi'led of Fins, who
probably ah >ut 7 or 8 centuries before the Chriftian era were
fupplanted by the Goths. (See Scandinavia and Goths.

)

The fouthern parts of Scandinavia were inhabited by I he

Sitonea in the time of Tacitus ; and Ptolemy mentions five

or fix tribes, among which are the Gutae of Gothland, as

inhabiting the portion of Scandinavia known in his time.

Jornandes, in the fixth century, defcribed Scanzia or Scan-

dinavia, and mentions various nations by which it was occu-

pied. The fabulous or traditionary hiltory of Sweden com-
mences about the year of Chrill 520. Before the eighth

century it contained many provincial fovereigns, of whom
the king of Upfal was chief. As cultivation fpread, and
deferts were converted into fields, new kingdoms arofe ; and
of thefe Snorre enumerates nineteen. The king of Upfal
fubjected thefe inferior rulers, and Ingialld, who perifhed in

the invalion of Ivar Vidfadme, dellroyed by treachery 12 of

the petty kings, and the king of Upfal received tribute

from the reft, called on that account tributary king6. But
thefe fubordinate rulers fometimes amalled fo much wealth

by piracy, as to be more powerful than the fuperior lord.

Sweden had not a very extenfive population till after the

beginning of the eighth century. In the preceding age it

was fo full of woods and deferts, that it required many
days journey to pafs over them. The father of Ingialld ex-

erted himfelf to convert many heaths and forefts into arable

land. He made roads through territories previoufly unex-

plored, and by his fkill and induftxy, great extents of

country were adorned, for the firfl time, by the cottages,

corn, and people of a flourifhing cultivation. This conti-

nent, however, wa3 ftiil fo fcantily peopled, that Olaf, the

fon of Ingialld, flying from Ivar in the eighth century, found

the country from the W. of the kingdom of Upfal to the

Senncr or Wennerlake, an uninhabited forell. He cleared,

by the axe and fire, the regions about the river, which runs

into the lake ; and the province and kingdom of Vermaland
rofe under his aulpiccs. It was not till the ninth century

that Jamtia and Helfingia, the two northern provinces of

Sweden, received a permanent colony. Sweden was for a

long time a favourite prey to the pirates of Denmark and
the Baltic. In the eighth century (about A.D. 760) the

Upfal kingdom was conquered by Iv.r Vidfadme, the little

potentate of Scania, whofc father was one of the chiefs de.

4 N ftroyed
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ftroyed by Ingialld. Upfal afterwards continued to gain

increafing power and preponderance. From the year 760
there is an obfcure period till the reign of Biorn I. A.D.
821, commemorated, with his immediate fuccedors, by

Adam of Bremen. Jagerbring, one of the belt native his-

torians, divides the ancient kings into the Ynglingian race,

the mod ancient according to traditional report, and termi-

nating at the conquelt by Ivar Vidfadme, who was Suc-

ceeded by his grandfon Harold Hildatan, and his great

grandfon Sigurd Ring, and the race of Sigurd derived from

another branch. In the reign of Olaf III. A.D. 1000,

Sweden was partially converted to Christianity, but Paganifm

was not finally abandoned till the reign of Ingi the Pious,

AD. 1066, whofe father, Stenkil, is regarded as the foun-

der of a new dynalty, though he fprung from the houfe of

Sigurd. At this time the crown, which was before heredi-

tary, became ele&ive. The Swedes, difcontented with

their king, Albert of Mecklenburg, elefted, A.D. 1388,

as their Sovereign, Margaret, heirefs of Denmark and Nor-
way. Thus ended the Folkungian race, whofe accelfion had

taken place about the middle of the 13th century ; and by
the celebrated treaty of Calmar, A.D. 1397, the three

kingdoms of the north were fuppofed to be for ever united.

But after the death of Margaret, in 141 2, the Swedes be-

gan to ftruggle for their liberty, and in 1449, Karl or

Charles VIII. was eledted king of Sweden. However,
having affiled the property of the church, he was forced to

leave the kingdom in 14^7, but was afterwards reftored.

The druggies between Denmark and Sweden continued

until the cruel and tyrannic reign of Chriftiern II., king of

Denmark, Norway, and Sweden ; called the Nero of the

North. His condudl incenfed the whole nation againft him ;

and after a contell which forms one of the moll interefting

portions of modern hiftory, Gultavus Vafa delivered his

country from the Danifh yoke, and under him Sweden re-

covered its independence. The revolt may be confidered as

having commenced when Guftavus appeared at Mola, in

Dalecarlia, A.D. 1520, and completed three years after-

wards, when he entered Stockholm in triumph. Diffatis-

fied with the power of the clergy, which had repeatedly

Subjugated the kingdom to Denmark, this great prince,

A.D. 1527, introduced the reformed religion, and died in

his 70th year, September 1560, after a glorious reign of

37 years. Auftria, Spain, and the other Catholic king-
doms, having confpired to extirpate the Proteltant religion

in Germany, Gultavus Adolphus, whofe reign lafted from
A.D. 1 61 1 to 1 63 1, and who exhibited a model for heroes

and kings, was invited to affill the reformed, and carried his

victorious arms to the Rhine and the Danube. Chriftina,

the daughter of Gultavus, was very young at the time of
her father's death, but when (he fucceeded to the throne,

fhe (hewed herfelf worthy of it as long as the wife Oxen-
ftiern was her miniiter and confidential counfellor ; but dis-

regarding the counfel of that refpeftable veteran, tha. affec-

tion of her Subjects abated ; and fatigued with the cares of
government, and having formed a kind of claffical attach-
ment to Italy, fhe abandoned the Swedifh throne, her coun-
try, and her religion, and retired in 1654. Charles Guf-
tavus, or Charles X., was appointed by Chriftina to fuc-
ceed her, and the dates confirmed this choice. The northern
powers took up arms againd this kingdom, and the career
of Charles was terminated by death foon after the repulfe of
Charles from the fiege of Copenhagen. The peace of Oliva,

concluded in 1660,/oon after his death, reftored tranquillity

to the North. Charles XI. was mediator at the peace of
Ryfwick in 1697, and died in that year. At this time the
arts and fciences flourifhed, and the power of the kingdom

wao carried to its height. Charles XII. next affumed thq

reins of government, and by his frantic conduct, and not-

withltanding all hir. conquefts, funk Sweden into a date of

political humiliation, and it was afterwards regarded as little

better than a province of Ruffia. His death, in 1718, wat

fucceeded by a variety of difafters, and by ceflions of terri-

tory in Ruffia, until at length, at the peace of Abo, in

1743, Sweden ceded part of Finland ; and Adolphu3 Fre-

deric, of the family of Holltein-Gottorp, and defcended by

the female line from the family of Vafa, was declared fuc-

ceffor to the throne. The revolution under Guftavus III.

in 1772, though perhaps upon the whole beneficial to

Sweden, prepared the way for a defpotic government. In

1 792 this prince was affaffinated at a ball by a nobleman, of

the name of Ar.kerftrom, a captain of the guards, whocon-
feffed that he was the perfon who had endeavoured to deliver

the country from a mailer and a tyrant. Guftavus IV. was

depofed in 1809, and fucceeded by his uncle Charles XIII.
duke of Sudermania. Subfequent events are of little ge-

neral importance. Coxe's Travels. Pinkerton's Geog.

SWEDENBORG, Emanuel, in Biography, the Son

of a Swedifh bifhop, was born at Stockholm in the year

1689, and educated under the tuition of his father. Such
were his talents and progrefs in literature, that, at the age

of 20 years, he publifhed a mifcellaneous colleftion of Latin

poems, entitled " Ludus Heliconius five Carmina Mifcel-

lanea." At this time lie Set out on his travels to England,

France, Holland, and Germany. Two years after his re-

turn, -viz. in 1716, Charles XII., by whom he was highly

elteemed, appointed him afleffor to the college of mines
;

and having directed his attention to phyfical and mathe-

matical fubjefts, he publifhed a work, entitled " Dxdalus
Hyperboreus," containing an account of experiments made
by himfelf and others in mechanics and natural philofophy ;

and alfo a propofal for determining, in a new manner, the

longitude of places by the moon. He alfo printed a treatife

on algebra ; and he is faid to have been the firft perfon who,

in Sweden, wrote on the fubjett of the integral and dif-

ferential calculus. At the fiege of Fredericfall in 1718,

his fcientific acquirements qualified him for rendering fervice

to the befiegers ; but having lod his patron on this ccca-

fion, he was taken under the protection of Ulrica Eleonora,

the Sifter and fucceffor of Charles; and in 1719 was en-

nobled by her. Although he was thus diilinguifhed by
royal favour, his zeal in the promotion of fcience was not at

all abated. From Some experiments, oS which he publifhed

an account, he concluded, agreeably to a well-edablifhed

fa&, that the earth is flatter at the poles than at the equator.

Affiduous in his attention to the duties of his office, as

afleffor to the mines, he vifited foreign countries, in order

to acquaint himfelf with their mines ; and on his return in

1722, he devoted his time partly to his official fervices,

and partly to his private iludies, infomuch that in 1733 he

had completed his great work, which was publifhed in the

following year, under the title of " Opera Philofophica et

Mineralia," in 3 vols. fol. His name had now been mod
defervedly enrolled among thofe of the members of the aca-

demies of Upfal, Stockholm, and Peterfburg ; and feveral

diftinguiihed foreigners wifhed to have the honour and ad-

vantage of correfponding with him. About this time, how-
ever, his views were directed to iubjefts which he conceived

to be of much higher importance than thofe of literature

and fcience. " Whatever of worldly honour and advan-

tage," fays he, " may be in thefe things, I hold them as

matters of low eftimation, compared .with the honour of

that holy office to which I have been called by the Lord
himfelf, who was gracioufly pleafed to manifed himfelf to

12 me,
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me, his tiBworthy fervant, in a perfonal appearance, in the

year 1743 ; to open to me a fight of the ipiritual world,

and to enable me to converfe with fpirits and angels ; and

this privilege had continued with me to this day. From
that lime I began to print and publilh various unknown
arcana, which have been either feen by me or revealed to

me, c tnoerning heaven and hell, the Hate of men after

death, the true worlhip of God, the fpiritual fenfe of the

fcripturcs, and many other important truths tending to fal-

v it 1 in and true wifdom." Among the various works which

he publilhed we may enumerate the following, viz. :
" De

Cultu et Amore Dei," Lund. 1745, 4to. ; " De Tclluri-

bus in Muodo nollro Solari," 1758 ;
" De Equo albo in

Apocalypfi," 1758; " De Nova Hierofolyma ;" " De
Casio et Inferno ;" " Sapientia Angelica de Divina Provi-

dentia," Amlterdam, 1764; "Vera Chrilhana Religio,"

Amft. 1720. Concerning the fpiritual world he fuppofed

that he had difcovered, that it txitts not in fpace. To this

purpofe he alleges, in his " Umvcrfal Theology," that he

could there fee Africans and Indians very near him, though

fituated at a great dillance on earth ; and be prelent with

the inhabitants of other planets, not only in our fyftem, but

ther worlds. In this way, as he lays, " I have con-

verfed with apollles, departed popes, emperors, and king ,

•with the late reformers of the church, Luther, Calvin, and

Melanfthon, and with others from different countries."

After death a ma'i in his opinion) 1 Go liule changed, that

lie does not know but he is Hill living in the prefent world ;

he eats and drinks, and enjoys conjugal delight as in this

world ; and fo great is the refemblance between the two
%vorlds, that in the fpiritual world there are cities with

palaces and houfes, and alfo books and writings, employ-

ment! and merchandize, gold, filvcr, and precious Hones.

But all thefe objects are in au infinitely more perfect ftate

than they are in thi= world. His zeal in propagating thefe

whimfical, not to call them fenlual, doctrines was fo ardent,

that he travelled into diitant countries, and circulated his

works at an immenfe expence. At home, it is faid, that

he was free and focial in his difpofition ; but in foreign

countries he was a reclufe, and almoft macceffible. He de-

clined worldly honour and employment, and devoted hie

time and labour to the inftruition and benefit of mankind.

He had no trait of precifenefs or melancholy in his conduct

or temper, nor of enthufiafm in his converfation or writings.

Thus he is defcribed by his partial friends ; and others, lefs

attached to him, reprefent him as an inoffenlive vifionary,

fubdued by the delufions of a difordercd imagination. He
died in London, in the month of March, 1772; and his

remains, after lying in ftate, were depofited in a vault at

the Swedifh church, in Well-clofe Iquare. Gen. Bio^.

SWEDENBORGIANS, the followers of Sweden-

borg, who form a conliderable left ; and whofe number
has increafed after the death of its founder, and ilill fub-

fitis in England, Germai y, Sweden, &c. and alfo in

America, under the name of " The New Jerufalem

Church ;" fo called in allulion 10 the New Jerufalem men-

tioned in the book of the Revelation of St. John. The
following fummary will comprehend the difcriminating

tenets of this feet. Whilft the Swedenborgians maintain

the unity of God, they conceive that this one God is no

other than Jefus Chrift, and that he always cxided in a hu-

man form ; and that, in order to redeem the world, he

affumed a proper human or material body, but not a human
foul ; and that this redemption confilts in bringing the

hells or evil fpirits into fubjection, and the heavens into

order, fo as to prepare the way for the introduction and

eilablifhment of a new fpiritual church ; and that, without

fuch redemption, no man could be faved, nor could the

angels preferve their (late of integrity : that this redemption

wan accomplifhcd by means of conflicts with evil fpirits ;

and that the lalt of them, by which Chrift glorified his hu-

manity, perfecting the union of his divine with his human
nature, was the pafliou of the crofs. Although the Swe-
denborgians maintain that there is but one God, and one
divine perfon, they afcribe to this perfon a real trinity, con-

fining of the divinity, the humanity, and the operation of

them both in the Lord Jefus ; a trinity not exitting eter-

nally, but commencing at the incarnation. This trinity,

compofed of Father, Son, and Holy Spirit, refembles the

human trinity in every individual man, of foul, body, and
operation ; and they hold, that as the latter trinity coniti-

tutes one man, fo the former trinity coaiUtutea one Jehovah
God, who is the creator, redeemer, and regenerator. This
doctrine, and (ome other tenets of the Swedenborgians, have

been the occafion of a controverfy between Dr. Prieftley

and fome members of the New Jerufalem church, parti-

cularly Mr. R. Hindmarfh, a printer. It is one of the

dittinguilhing tenets of Swedenborg, that the facred fcrip-

ture is to be interpreted in three diftindt fenfes, denominated
celeftial, fpiritual, and natural; which fenfes arc united by
" correfpondences ;" and that it is divine truth, accommo-
dated refpeftively to the angels of the three heavens, and alfo

to men upon earth. This Icience of correfpondences, loll ever

fince the time of Job, and revived by Swedenborg, is ufed

by him as a key to the Ipiritual or internal fenfe of fcrip-

ture ; every page of which, as he fays, is written by cor-

refpondences, that is, by inch things in the natural world
as correfpond to and fignify things in the fpiritual world.

He fays, that men are attended by angels, which refide ia

their affe&ions ; that temptation confifls in a flruggle be-

tween good and bad angels within men ; and that, by thefe

means, God aflifts men in thefe temptations, fince of them-
felves they could do nothing. He maintains, indeed, that

there is an univerfal influx from God into the louls of men,
mfpiring them more efpecially with the belief of the divine

unity ; and this efflux from God, of divine light on the fpi-

ritual world, is compared bv him to the efflux of light from
the fun on the natural world. Swedenborg denies the doc-

trines of vicarious facrifice, predeltination, unconditional

election, jullitication by faith alone, the refarrection of the

material body, &c. : and on the other hand, he maintains,

that man is pofieffed of free-will in fpiritual things ; that

falvation is not attainable without repentance, and a life of

charity and faith, according to the commandments ; that

man, immediately on his deceafe, rifes again in a fpiritual

body, which was inclofed in his material body, and which
he denominates fubftantial ; and that in this fpiritual body
he lives as a man eternally, either in heaven or hell, according

to the conduct of his palt life. Baron Swedenborg and his

followers farther maintain, that the pafTages of fcripture,

which have been generally fuppofed to fignify the deftrnc-

tion of the world by fire, &c. commonly called the laft

judgment, fhould be interpreted agreeably to the above-men-
tioned fcience of correfpondences, which teaches, that by
the end of the world, or confummation of the age, is meant,

not the deltrudtion of the world, but the dellrudtion or ter-

mination of the prefent Chriltian church, both among Ro-
man Catholics and Proteftanta of every defcription ; and
that the lall judgment actually took place in the fpiritual

world, in the year 1797: from which era they date the

fecond advent of the Li rd, and the commencement of a

new Cliriflian church, which, they fay, denotes the new
heaven and new earth in the Revelation, and the new Jeru-

falem defcending thence.

4 N 2 In
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In their vvorlhip, the Swedenborgians ufe a liturgy, re-

fembling that of the eltablifhed church of England as nearly

as the difference of doftrines will allow. They introduce

into their public fervices much vocal mufic, accompanied by

the organ ; and the drels of their minifters is fimilar to that

of the "eltablifhed church. They have feveral places of wor-

fhip in London, Birmingham, Hull, Mancheiter, and other

places in the country. Gen. Biog. Mofheim's Eccl. Hilt,

by Coote, vol. vi. Prieflley's Letters to the New Jerufalem

Church.
SWEDES, in Agriculture, a term often applied by

farmers to fignify the Swedifh turnip. See Ruta Baga.

SWEDESBOROUGH, in Geography, a fmall poft-

town of America, in the Itate of New Jerfey, and county

of Gloucefler, on Raccoon creek, three miles from its

mouth, in Delaware river ; I 7 miles N. by E. from Salem,

and 20 foutherly of Philadelphia.

SWEDISH Turnip, in Agriculture, the name of a hard

fort of turnip, of which there are two kinds, the yellow

and the white, the tirlt of which is by far the belt for all

purpofes in farming. See Ruta Baga.

Swedish Turnip Cutter, a very neat and fimple con-

trivance, invented for expeditioufly cutting or dicing this

hard fort of turnip. It is prepared and to be had of molt

implement-makers.

SWEDLER, in Geography, a town of Hungary;

7 miles S. of Kapfdorf.

SWEDONG, a town of the Birman empire, on the left

bank of the Ava ; 10 miles N.E. of Pegongmew.
SWEEP, among Refiners, the almond-furnace. See

Almond and Furnace.
Sweep, among Goldfmiths, Moneyers, &c. See Wash-

ing.

S"WEEP, in the Sea Language. The feamen call the mold

of a (hip, when the begins to compafs in at the rung-heads,

the fweep of her, or the fweep of the futtock.

Sweep of the Tillar, in Ship-Building, a femicircular plank

of oak, three inches thick and eleven broad, fixed up under

the beams near the fore-end of the tillar, which it iupports.

On the fore-fide of the fweep is a groove for the tillar-rope,

in which groove-rollers are fitted to enliven the rope. On
the aft-fide is a ledge or rabbet, defended with an iron plate,

on which the goofe-neck of the tillar traverfes.

Sweep-Bar of a Waggon, is that which is fixed on the

hinder part of the fore-guide, and pafles under the hind-

pole, which Aides upon it.

Sweep, Hay, in Agriculture, that fort of tool or contriv-

ance which is employed for readily getting hay together.

It is of great importance to every hay-farmer, who is in the

praftice of making his Hacks of this fort in the field, to be
in pofleffion of a machine of this kind, as it not only faves

the labour and trouble of loading carts, but is capable of
being managed without any difficulty by few perfons, and as

much hay being often capable of being got together, and to

the ltack by it in a few hours, as two or three, as is ufually

done in half the day, in the ordinary cart mode.
SWEEPING, at Sea, fignifies dragging along the

ground, the bight, or loofe part of a fmall rope, in a har-

bour or road, in order to hook or recover fome anchor,

wreck, or other materials funk at the bottom. It is per-

formed by fattening the two ends of this rope to the fides

of two boats which are abreaft of each other, at fome dif-

tance. To the middle of the rope are fufpended two cannon
lhot, or fomething which weighs heavy, in order to fink it

to the ground ; fo that, as the boats advance, by rowing
-a-head, the rope drags along the bottom, to hook any an-
chor, &c. for which they are fearching.

3

Sweeping Apparatus, in Pradical Aflronowy, an appa»
ratus contrived and ufed by Dr. Herfchcl, for turning hn
telefcopes to any part of the heavens, for the purpofe of
making obfervations, which he calls fweepir.g the heavens ;

for an account of which, fee Telescope.
Sweeping of Chimnies, in Domefiic Economy. Sec

Chimney
SWEEPINGS of Streets and Houfes, in Agriculture,

ufed as manure, are to be regarded as a compound ma-
terial, and to be mollly capable of being applied to the land,

without undergoing any kind of preparatory procefs for

that purpofe. This is a manure that may be employed in

different ways, and which is often capable of being fown,

by the hand, over the ground or crops as a top-drefiing.

SWEEPS, in Ship-Building, the various parts of the

bodies (haped by fegments of circles ; fuch are the floor-

fvveeps, lower-breadth-fweep, upper-breadth-fweep, and

back-fweep, or top-timber-hollow.

Sweeps are large oars, ufed fometimes by fhips, &c.
SWEEPSTAKE's Foreland, in Geography, a cape

in the ttrait3 of Magellan. S. lat. C2° 40'. W. long.

71 24'.

SWEET. By a fweet is underflood any vegetable juice,

whether obtained by means of fugar, raifins, or other foreign

or domeftic fruit, which is added to wines, with a defign

to improve them. It is plain, from the making of artificial

mutt, or ftum, by means of fine fugar, with a fmall addition

of tartar, that the art of fweet making might receive a high

degree of improvement, by the ufing pure fugar, as one ge-

neral wholelome fweet, inltead of thofe infinite mixtures of

honey, raifins, fyrups, treacle, ftum, cyder, &c. with which
the fweet-makers fupply the wine-coopers to lengthen out,

or amend their wines : for pure fugar being added to any
poor wine, will ferment with it, and improve it, and bring

it to a proper degree of ftrength and vinofity. If che wine

that is to be amended is tart of itfelf, no tartar fhould be

added to the fugar ; but if it be too fweet or lufcious, then

the addition of tartar is neceffary. Shaw's Leftures, p. 203.

See Artificial Stum.
By 43 Geo. III. c. 69. every maker of fweets or made

wines, other than mead, for fale, fhall take out a licence at 5/.

and renew it annually, on pain of 30/. ; arid by 10 & 11 W.
c. 21. every perfon who fhall fell or ufe any materials

ufed in the making of wines, and in whofe cultody any
quantity exceeding two gallons fhall be found, fhall be
deemed a maker of fweets for fale. By 43 Geo. III. c. 69. a

duty on fweets or made wines is impofed, and by 43 Geo. III.

c. 81. a farther duty. By the fame aft, every retailer of

fweets or Britifh-made wines fhall take out a licence at

2/. 4j., which fhall be renewed annually ; and retailing with-

out licence incurs a forfeiture of 50/. Perfons felling

made wines or fweets in their own houfes or places adjoining,

are required to take out a licence for felling ale and beer in

the fame houfe, ;8 Geo. III. c. 37, 32 Geo. III. c. 59 ;

fubjeft to the fame penalties as felling without licence, ac-

cording to 5' Geo. III. c. 46. The houle or place where
Britifh-made wines or fweets are fold fhall be entered. Any
perfon fhall be deemed a retailer, who fells twenty-five gal-

lons, or a lefs quantity. By 26 Geo. HI. c. 74. retailers

are required to put up in fome cor.fpicuous place in the

front of his houfe, the words " Dealer in Britifh wine." Per-

fons making fweets or wines fhall give notice of their names
and places of abode, .and of the rooms and places ufed for

making or keeping them, to the excife-officers, on pain of

20/. (10 Geo. II. c. 17.) Concealing fweets from the view

of the ganger, incurs a forfeiture of 40J. for every barrel.

(7 & 3 W. c. 30.) Removing fweets, that have paid the

duty,
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duty, without a permit, incurs a Forfeiture of lcs. a jrrllon,

and alfo the liquor and calk*. (6 Geo. c. 21.) See Winks,
Doir.rjlic.

Su BKT Almonds. See Al MOND3.

Swkei Apple. See Annona.
Swin Briar, th« Englifh name of a fhnibby plant of the

briar kind, not unfrequently cultivated in gardens ai d plea-

fure-grounds, tor the fake of its fragrant and delightful

fmell. (See Rosa.) The fweet briar is alfo employed for

the purpofe of Forming hedges in particular fituationa. Sec

Oik kskt Hedge.

SWSBT Corn, a term ufed bv the Indiai s to exprefs a

fort of corn they are very ford of, and generally keep in

their houfes.

While the ear of the maize, or Indian corn, is yet green,

but full, they gather it, and firft boil, and afterward' dry it,

and lay it up lor ufe in bags or balkets. When they cat it,

they boil it again, either whole < r grolsly beaten in a mor-

tar ; they then mix it with fifh, or with venifon, or beaver

flefh, and account it a very tine difh. The green ears, or

frefh fweet corn, they alfo (onetimes eat, as foon as it is ga-

thered, roalting it before the fire, P.nd then picking out the

graius. This is a new fupplv of food for them many times,

when their winter, or lad harveft-ttore is exhaufted. Their

fold .rs alfo commonly go out to war again II their enemies

about this time of the year, and find this fupply in their

enemies' fields. See Maize,
Sweet Flag. See Acouus.
Sweet ALadvtu-Grafs, a name fometimes applied to a

grafs of the meadow kind by writers on hufbandry. See

Holcus.
Sweet-Scented Soft Grafs, a fort of grafs which is met

with 111 moilt meadows, and which, from the refults of the

trials lately made under the d'retlion of the duke of Bed-

ford, appears to contain considerable nutritive properties.

They are given in fir Humphrey Davy's work on Agri-

cultural Chcmillry.

The proportional value which the grafs, at the time of

flowering, bears to that at the time the feed is ripe, is as 17

to 21.

The grafs of the latter-math crop, and of the crop at

the time of flowering-, takir.g the whole quantity, ard their

relative proportions of nutritive m2tttr, are in value nearly

as 6 to 10 The value of tbe grafs at the time the feed is

ripe, exceeds that of the latter-math, in the proportion of

21 to 17.

It is noticed, that though this is one of the earlier! of the

flowering grade?, it is tender, and the produce in the fpring

is inconfiderablc. If, however, the quantity of nutritive

matter which it affords be c rrpartd with that of any of

thofe fpecies which flower marly at t he fame time, it will

be found greatly fi'perior. It fends fo.th but a fmall num-
ber of flower-ltalk , »hicli are oF a (lender (trudure com-
pared to the Gze f the leave?. This will account, in a great

meafure, for the equal qi ti«re matter afforded

by the grafs at the tirre of flowering, and the latter-math.

Holcus Odoratus.

SwtRT- Scented Vernal Graft, an early ficld-grafs, which

is cultivated to advantage on fore forts of foil. It has been

remarked in a t a- er ;:i the third v luire of the " Trui.l-

a&ior.s of the Highland Society rf Scotland," that

grafs flowers early, 1 very variety of foil, is clofcly

eaten down by cattle in pailures, but fetrr.s chiefly advan-

tageous in meadows f r hay, which it fweet ens to a high

degree. No ;!ant, it is thought, anfwers better in mi;

•foils confiding of peat-earth. In foft toil?, it arrive-

coLlidcrable fiz.e, and is certainly grattful to ajl do-

meflic gr... ing animals. The feeds arc all bearded, have a
peculil r ap] tararrce, and are eafily collc&ed. It is perennial,

and mak. t appearance in newly-fown meadows,
but enters generally into the hay of mo II of our natural
meadows, and js eaten (wcetly 111 the lap. For although
it does not much abound in li • is not, it is fup-

pofed, a good retfon forcafting the plant into dilrepuu. The
(talk, when taken in the juice, either for palture or for hay,
1. undi ubtedly grateful to fheep and cattle, being then in the
fucculent (late.

In the Chclhire Corrected Rep rt on Agriculture, it is

thought, that though cattle are extremely fond of this grafs,

and it m.iki excellent hay, it may be doubtful whether it

is profitable as a meadow-grafs. It is by no means produc-
tive ; and as it flowers aid ripens its leids much earlier than
any of the other graffes, it is ill adapted to mix with them.
It is common in that dillrict on fandy loams.

Its properties and qtial.tics have, however, been fct in a
full am! clear point of view, by the refults ol experimental
trials which have lately been made, under the care of the duke
of Bedford, at Woburn Abbey, by Mr. Sil clair, his grace's
gardener, but our limits will not allow a detail.

It appears upon the whole, that the proportional value
which the grafs, at the time of flowering, bears to that at

the time the feed is ripe, is as 4 to 13. And that the pro-

portional value which the grafs of the latter-math bears to
that at the time the feed is ripe, nearly as 9 to 18.

It is thought, that the fmallnefs of the produce of this grafs

renders it improper for the purpofe of hay ; but that its early

growth, and the fuperior quantity of nutritive matter which
the latter-math affords, compared with the quantity afforded

by the grals at the time of flowering, caufes it to rank high
as a pallure-grafs, on fuch foils as are well fitted for its

growth ; fuch as peat-bogs, and lands that are deep and
moilt. See Stock, Live, Choice of Food in. See alfo

Grass, and Grass-Z,<W.
Sweet Gum. See Liquidamijar.
Sweet Johns. See Dianthus.
Sweet Maudlin. See Achillea.
Sweet Pea, the Englifh name of an ornamental pea, not

unfrequently cultivated in the garden and other places for

that purpofe. See Lathyrus.
Sweet Root. See Liquorice.
Sweet Rujh. See Acorus.
Sweet Sop. See An .son a.

Sweet Sultan. See Centaurea.
Sweet Weed See Capraria and Scoparia.
Sweet William, the Englifh name of feveral fpecie3 of

pink. See DlANTHUS.
Sweet William of Barbadoes. See Scarlet Convol-

vulus.
Sweet Willow. See Myrica.
Sweet Milk Cheefe, in Rural Economy, a term ufed to

fignify that which 16 made from the whole milk, without
abllrafting the cream. It is ft»ldom made for fale in this

way, but fometimes, for private family ufe, it is prepared
from the wfole of the milk. (See Cheese.) The theory

c f preferving all the richnefs poflible to cheefe of this kind,

feems, it is faid by the writer of the Account < f the Agri-
culture of the County of Peebles, to depend upon the fol-

lowing principles and circumllarcea, which experience feems

to have fully . r.d abundantly alccrtained : 1. That cream is

( vr.prrable in a degree of heat not -very intcnle ; as is evi-

dent from the equal poornefs, both of t he cbecfe and of the

whey, when the milk is too much heated before putting

the rennet or yearning to it. 2. That the adhefion of the

cream to the curd part of the milk is but flight : as is evi-

dent
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dent from the richnefs of the laft drawings of the whey,

which, in fweet or whole milk cheefe, are very rich cream,

if the curd be too hard wrought by the hand, or if it be

too hard preffed at firit, immediately upon its being commit-

ted to the cheefe-prefs. 3. That the whey, if not foon fe-

parated, fpeedily contracts the acid ftate, and then the

putrid fermentation in the cheefe j making the cheefe fwell,

tainting its fmell and talte, and rendering it unfit for

keeping.

Hence the propriety and utility, it is thought, are fhewn

and indicated, firft, of putting the rennet or yearning to the

milk as cool as may be ; iecondly, of the moderate work-

ing of the curd by the hand in extracting the whey ; toge-

ther with a due and well-regulated prefiure, moderate at

firft, and gradually increaiing, when it is put into the cheefe-

well or vat, and fubmitted to the aftion of the cheefe-prefs :

or the praftice which is in ufe in fome places, of taking the

curd repeatedly from under the cheefe-prefs, and dicing it

into fmall pieces, which are expofed, at each fuch opera-

tion, upon a lieve, for the purpofe of draining and drying

by the air ; that, thus, the aqueous particles of the whey
dripping off or exhaling, the cream becoming dry, may
continue adhering to the curd, while undergoing the laft

more ftrong confolidating prefiure.

The length of time of the prefiure is moltly about twenty-

four hours, as fuiting the ufual praftice in this fort of

bufinefs, without increafing the expence of apparatus.

The cheefe, in thefe cafes, is fometimes faked in the curd
;

at others, only by rubbing fait in upon the (kin or outfide

of the cheefe after it is made ; and occafionally, by putting

it in fait pickle, but which is thought to extraft fome of its

richnefs.

The principle on which the praftice is founded of mak-
ing the richeit cheefe of this fort, is, it is faid, eftabhfhed in

experience ; and is, that a fmall quantity of the whey taken
off, made boiling hot, and poured upon the remainder, caufes

the curd inftantly to confolidate and expel the whey, the

cream part meantime remaining united with the curd ; the
mafs of curd is then lifted from the whey, and plunged into

the coldeft fpring-water, which congeals the cream, from
its ftate of liquefaftion by the heat ; it is then put into the
cheefe-well or vat and fubmitted to the prefs.

This praftice of making fuch rich cheefe is highly deferr-

ing of the notice and attention of thofe gentlemen and fami-

lies who have it made for their own particular ufe.

Sweet Sublimate of Mercury. See Mercury.
Sweet Herb Lake, in Geography, a lake of North Ame-

rica. N. lat. 54 40'. W. long. 99 .

Sweet Edinburgh's Keys, a clufter of iflets and rocks
in the Spanifh Main. N. lat. i4°55'. E. long. 82°5'.

Sweet Spring, a pofl-town of America, in Virginia
; 38

miles S.W. of Philadelphia. The mineral fprings of this

place draw four or rive hundred people together for health
and amufement, during the months of July, Auguft, and
September.

Sweet Water Creek, a river of Kentucky, which rifes

among the eaftern branches of Bear creek and Tombigby
;

runs N., and difcharges itfelf into the TennefTee three miles
above Long Ifland. It derives its name from the fpnngs of
excellent water with which it is fupplied.

SWEG, atown of Sweden, in Harjedalen
; 32 miles S.E.

of Langafchantz.

SWEINY, a town of Africa, in the kingdom of Dar-
Fur ; which is a place of general refort for merchants trading
to Egypt ; 45 miles N. of Cobbe.
SWELL of an Organ. See Organ,

Swell, in Sea Language, generally denotes a heaTy and
continual agitation of the waves, according to a particular

direction ; as there is a great fwell fetting into the bay. It

is, however, more particularly applied to the fluctuating

motion of the fea, which remains after the expiration of a
ftorm : and alfo to that which breaks on the fhore or on
rocks and (hallows, called furf; which fee. Falconer.

SWELLED Columns. See Column.
Swelled Hoof. See Hoof.
Swelled Legs, among horfes, are infirmities to which they

are fometimes fubjeft, by hard riding or much labour, when
they are too grofs, or carelefsly put lo grafs, or put in the

(table too hot, whereby they take cold, which caufes their

legs to fwell. But fometimes it comes by long (landing in

the ftable, efpecially when the planks where their fore-feet

fland, are higher than where their hinder-legs are. The
remedies mult be applied according to the nature of the

complaint. See Grease.
SWELLINGS, in Surgery. See Tumour.
Swelling or Leg-Evil, or ///, a difeafe among fheep,

which afFefts them in the legs as well as fome other

parts. It is faid in a paper in the third volume of
the " Tranfaftions of the Highland Society," that it, for

the moft part, begins at the knee, which fwells and enlarges

to a confiderable degree, caufing fo much lamenefs, as to

prevent the fheep fo affefted from following the reft of the

flock. But fometimes it begins at the head part of the

hoof or claw. It is of a blueifh or livid colour ; fometimes,

indeed frequently, having fmall blifters fcattered over the

leg affefted, of a red colour, and filled with a blueifh-

coloured watery fluid. When the fkin burfle, it leaves be-

low it a loofe flabby fubftance of the fame colour, or rather

darker, which extends even to the bone. It commonly firft;

begins in one of the hind-legs, but as it advances affefts all

the four, unlefs death takes place before this happens. It

occafionally fpreads from the hind-legs to the belly, and in

every cafe the kidnies are affefted, being loofe and flabby,

having fome refemblance to the fwelling of the legs, and
being fometimes of a livid colour. In fome cafes the difeafe

proves very quickly fatal, while at other times it will con-

tinue in a mild ftate for weeks. It fpreads very rapidly

after appearing in a flock, and if not fpeedily attended to,

will injure them materially. It is, in general, very dangerous,

cutting off the greater proportion of thofe which are affeft-

ed with it. Indeed, many fheep-farmers kill the difeafed

(heep whenever they are feen to be affefted with it, in

order to prevent its fpreading. In this difeafe, too, the

eye of the fheep is languid, its tongue dry, it cannot eat,

and in general is foon cut off by the complaint.

It commonly appears about the latter end of fummer, but

at times in the beginning of the autumn ; arifing at firft, it

is fuppofed, from fuch fheep as have unhealthy constitu-

tions, being too much expofed to wetnefs during rainy warm
weather. Scratches in the legs, it is faid, will produce it

in fuch fheep as have bad conftitutions. If the (heep

get their legs dirtied in the time of clipping, or fmearing, in

a houfe where there is much dung, they will be liable to be
readily affefted with the difeafe. Boggy ground has alfo a

tendency to produce it, from a fimilarity of caufe.

The (heep molt fubjeft at firft to take the difeafe are,

it is thought, thofe of the South Down and Leicefter

breeds ; but that, when it has appeared in a flock, the black-

faced, heath, or Scottifh (heep, are equally liable and fub-

jeft to it. It has almolt never appeared to the north

of the Tweed, although it has of late been pretty common
on its fouthern banks, in the (hires of Selkirk, Roxburgh,
and part of that of Peebles. It is conjectured that this

may,
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fray, in part, be owing to the long or white-faced (heep

being there principally kept as the Itock.

It u luggelted in regard to the cure, that, as this is a very

dangerous dileafe, the fheep affected with it fhould be
brought home as foon as pofiiblc, to prevent it from infecting

the flock, and its legs be well warned with foap in water ;

afterward* bathed with lime-water, or a folution of alum in

water, and the:i anointed with what in the (hops is known
by the name of citrine ointment, which is made with mer-
cury diflolved in aqua fortis, and mixed with ho^'s-lard. If
this be not at hand when the legs break out and run, a little

quick-lime may be dulled on the Houghs, and the leg

dreffed with a cloth, fpread with fre/h butter, and a little

tar. Thele dreflings Ihould be changed every fecond day :

care mould alio be taken that the fheep have good and dry
pafture during the time of the cure ; and water, in which
mofs or peat-earth has been foaked or ftceped, may fome-
tinaes be preferred, in cafes where it can be had, on account
of it; allringent or antifeptic quality, to common water, for

their drink, as well as for warning the legs with.

After clipping or fmearing in grounds fubject to this

difeafe, driving the flock through a pool or river, fo as to

wafh their legs well, is, it is thought, a very proper prac-
tice ; and that clipping the hair fhort upon them prevents

any dirt from lodging on them. This difeafe has fome-
times the name of black-leg given to it. There is a difeafe

fomewhat fimilar to this affecting the tails of fheep.

By properly applying means of this nature, the difeafe

may moftly be, in fome meafure, either guarded againfl, or

got the better of, without any very great trouble or dif-

ficulty.

Swelling or Rolling Aidaid, a difeafe of the itching in-

flammatory kind on the backs of fheep. It is faid that

thele animals are the mod liable to die anuald, or of this dif-

order, in feafons in which it fuddenly grows or becomes
warm, after Ihowery weather, in the early fpring, as from
towards the beginning of the month of May until they are

(horn.

The appearances of it arc, that they lie down, roll on
their back , to relieve the irritation and itching there ; when,
if the ground happen to be level or hollow, or if they Ihould

be weak, heavy with lamb, fat, or full-fleeced, they are not

unfrequently unable to get up, and of courfe foon ficken,

well, and die. It is noticed alfo, that the flefh of the fheep

which die awald, or of this fwelling difeafe, refembles

much in the tafte, colour, and fmtll, that of fheep which
are carried off by the (triking-ill, blood, or ficknefs.

In this fituation of the difeafe, where the fheep are found
down, they fhould be lifted up gently, care being taken

conitantly, towards the evening of every day, to fee that

nor.e of them are thus down upon their backs. It is not

improbable that fmall dofes of calomel might be ufed daily,

.o or three days, with much advantage, as about half

a drachm for each dofe ; and that, at the lame time, a weak
cooling folution of white vitriol might be poured on the

itching part of the back, fo as to abate the itching t

and thereby relieve the animal from much diflrefs and un-
eafirn

Swelling in Cheefe, in Rural Economy, the heaving or

enlarging of it in the dairy or other place. The caufe of this

injury and mifchief to it, has been very differently c

dered by different dairy farmers, and for which various

caufes have been afligned.

Allowing for the operation of fome other caufes, it may
bf fufpected that the ranknefs of the herbage is the molt

common and prevailing one. Under fome forts of dairy

management, particular farms in fome diflrifts have bee*

noticed for producing heaved or fwelled chicfe, whereas, by
other kinds of management, this has fcarcely ever been the

cafe. This is often fuppoled to depend on fome fubftar.ee

being fecretly employed as an antidote, which has either the

power of lowering the milk, or of counteracting its difpo-

fition or tendency to ferment and heave. Such a fecret fub-

ftance is pretended to be pollened by many in fome cheefe-

dairy counties, though it is not attended with fuccefs in pre-

venting this effect in all cafes.

A farmer of this fort has, however, been Hated to have

come to a farm on which the cheefe had always been fpoiled

by heaving or (welling, and which, as the land was extremely

good, was fuppofed to depend upon that as the caufe of the

injury
; yet little mifchief of this nature is faid to have been

experienced by him fince he came upon it, and which is

afciibed to the practice of conllantly ufing in mixture with
the rennet, previoufly to its being put to the milk, about a

table-fpoonful of a folution of blue vitriol, in proportion

to that which is neceffary for the milk of about twenty
cows. In other cafes, the fame practice has, however,

failed of fuccefs.

In Chefhire they confider this mifchief as conflantly

ariling from the too great generation of air in the cheefe,

as the fweating in it is unquedionably a fermentation
;

and that where this procefs has been regular and com-
plete, the over-proportion of air is expelled, and the

cheefe not fubject afterwards to heave or fwell. But that

when this fermentation or fweating has been incomplete,

as may happen from all the caufes that check it in other

cafes, the cheefe will be liable to fwell or hove at any
time, by any fudden change in the (late of the atmo-
lphere, as the approach of thunder, the variations of the

weather from fair and dry to rain, and others of a fimi-

lar kind : fuch changes producing alterations in the ftate

of the air in the cheefe, thofe are made to fwell or hove

the moll, which abound molt with impure air ; which are

moftly thofe made from rich, various, artificial grafs paf-

tures. It is, of courfe, thought advifable to produce this

fweating in the cheefe as foon as poffiblc after the making of

it has been finifhed, as that is the molt likely means of pre-

venting this mifchief. Little or nothing has, however, yet

been done to properly regulate the heat or temperature of

cheefe-rooms in this or other views. See SwEATiNG-iJoom

for Cheefe.

There can be no doubt that the more completely the whey
is got out of, and removed from the curd, the lefs air will

be left, and the lefs danger there will be of its being gene-

rated. This fhould, therefore, always be done as completely

as poffible.

It has been fuggefted too, that cheefe may perhaps be

lefs fubject to heave or fwell, if made wholly of cold or

of warm milk, that is, of one equal temperature ; as the

blending of warm and cold liquid together may difpofe to

the generation of air in the cheefe. The molt ufual method
of counteracting and reftraining tiii- evil in the above dittrict,

is that of forcing it down by the ufe of light weights.

Bliflcring in cheefe is alfo an effect which proceeds from

the fame caufe, but which only affects the more fupcrficial

parts.

The common means of removing blifters of this nature

is by the ufe of a (harp inltrument to open them, and by
pouring hot water "r whey into the openings, then prefling

the rind well down, covering it with fait, and placing

fome flaty fubftance, with a fmall weight on it upon the

parts.

Careful
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Careful management is, of coufie, all that can b? really

depended on in this hufinef^.

SWELLY, in Geography. See SwfLLY.

SWERGA, in Hindoo Roman;: is the heaven of Indra,

the regent of the firmament. (See Indra.) The Hindoo

gods have each a paradife celeltial and terreftrial. Sitanta is

the name of the earthly abode of the Hindoo Jove, placed

on the wonderful Meru. (See Meru and Sitanta.) The

Hindoo heaven has many manfions. Swerga feems to be the

firft, whence demigods may be banifhed for mifdemeanors,

and condemned to be again " born below."

SWERT, Francis, in Biography, was born at An-
twerp in 1567, and being a man of letters, employed hhn-

felf in the compofition of a number of learned works. Of
thefe, the principal are " Rerum Belgicarum Annates Chro-

nicos et Hilloricos Antiquos et recentiores" 2 torn, fol.;

" Athens Belgicx," fol. ; " Deorum et Dearum capita ex

antiquis Numilmatihus," 4to. inferted in Gronovius's Greek

Antiquities ; " Monumenta Sepulchralia Ducatus Bra-

bantise." He died in 1629. Moreri.

SWERTIA, in Botany, fo named by Linnxus, in me-

mory of Emanuel Sweert, gardener to the emp?ror Rudol-

phus II., author of a folio work entitled Flori/egium, firft

publifhed at Frankfort in 1612, and reprinted at fcveral

fubfequent periods. It confifts of engraved figures of nu-

merous plants, particularly ornamental flower.-, in the roots

of which, according to Haller, the author dealt for profit.

He imitated Robinus (fee Robinia) in his work, and

like him is charged with deitroying curious bulb", to keep

up the value of particular fpecies or varieties. His book,

however, is ufeful, and very generally quoted. — Linn.

Gen. PI. I2J. Schreb. 17$. Willd. Sp. PI. v. I. 1329.

Mart. Mill. Did. v. 4. Sm. Fl. Brit. 284. Ait. Hort.

Kew. v. 2. 109. Purlh 100. Juir. 142. Lamark Did.
v. 7. 491. lllullr. t. 109. Gaertn. t. 114. (Frafera;

Walt. Carol. 87 ? Michaux Boreal-Amer. v. 1. 96 ?

Pur(h. 101 ?)—Clafs and order, Pentandria Digynia. (Te-

trandria Monogynia ; Purlh.) Nat. Ord. Rotaccte, Linn.

Gentiana, Ju(T.

Gen. Ch. Cal. Perianth inferior, in five deep, lanceo-

late, flat, permanent fegments. Cor. of one petal, wheel-

fliaped ; limb flat, in five deep lanceolate fegments, larger

than the calyx, connected at the bafe. Nectaries ten, con-

fiding of two fmall depreflions, at the bottom of each feg-

ment of the corolla, on the inner fide, each furrounded with

minute upright briltles. Stam. Filaments five, awl-fhaped,

moderately fpreading, (horter than the corolla ; anthers ob-

long, incumbent. Pi/l. Germen luperior, ovate-oblong
;

ilyle very (hort, deeply divided ; IHgmas two, fimple.

Peric. Capfule ovate, (lightly comprefled, acute at each

end, of one cell and two valves. Seeds numerous, fmall,

nearly orbicular, with a membranous border, " all inferted

into the margins of each valve." Gartn.

Ell. Ch. Corolla wheel-lhaped, with two nectariferous

pores at the bale of each fegment. Capfule fuperior, of
ene cell and two valves. Seeds numerous, bordered, in-

lerted into the margins of the valves.

Obf. Some fpecies, as Linnaeus remarks, have four-

eleft flowers ; others have the ne&aries projecting behind,

in the form of little horns.

I. S. psrennis. Marfli Swertia. Marfh Felwort. Linn.

Sp. PI. 328. Willd. n. 1. Fl. Brit. n. 1. Engl. Bot.

t. 1441. Jacq. Aullr. t. 243. (Gentiana duodecima,
punctato flore ; Cluf. Hilt. v. 1. 316. G. Pennei minor;
Ger. Em. 433.)—Corolla in five fegments. Radical leaves

ovate.—Native of clear watery places, on the mountains of

Switzerland, France, Germany, and, as fome report, of
Wales. Hudfon, at leaft, allots that it was found in the

laft-mentioned country, by Dr. Richardfon. It flowers in

Auguft, and is perennial. The root conlilts of long, cy-

lindrical fibres, intenfely bitter. Whole herb quite fmooth.

Stem a foot or more in height, fquare, (lightly leafy, ter-

minating in a forked erect panicle, of large greyi(h-blue

flowers, m oppofite purplilh (talks. Carol/a with many
fine purplifh ribs, and greeniih nectaries. Anthers blue-

Germen often abortive. The leaves are (talked, ovate, or
ovato-lanceolate, moltly radical, entire, of a fine (Timing

green. It if to be regretted, that this handfome plant can
fcarcely be cultivated in a garden ; or rather, growing al-

ways in inundated ground, can hardly be tranfported from
its native alps. Its qualities agree with Gentiana ; fee

that article.

2. S. difformis. Variou'-flowered Swertia. Linn. Sp.
Pl. ed. 1. 226. ed. 2. 328. Willd. 11. 2. (Swertia;
Gron. Virg. ed. 2. 30. C'lironia paniculata ; Michaux
Boreali-Amer. v. 1. 146. Sabbatia paniculata ; Purlh 138.)— " Stem ereft, quadrangular. Leaves linear-lanceolate.

Panicle Opppfitely branched, (omewhat level-topped, with

very long (talks. Flowers with five fegments ; the terminal

one with fix."—Found in the bogs 3iid cedar fwamps, of

New Jerfey and Carolina, flowering in July and Augult,
Flowers white. Clayton., Purjh. Not having feen even a

dried fpecimen of this plant, we retain it here merely in

conformity to Linnaeus, who, after having defcribed the

fpecies from a fpecimen of Clayton's, fubfequently forgot

its appearance, and placed in his herbarium, under the above
name, a morlel of the f llowing, which we have Mr. Purfh's

authority for being totally different. As to our ideas of
his genus Sabbatia, we refer the reader to that article,

not having, as yet, had the means of coming to any conclu-

fion on the fiihjeit.

3. S. Frafera. Fraferian Swertia. (S. difformis; Herb.
Linn, but not Sp. PI. Frafera carolmienfis ; Walt.
Carol. 88. F. Walteri ; Michaux Boreali-Amer. v. I.

97. Purfh 101.) — "Stem erett. Leaves oblong-oval,

oppofite or whorled. Flowers in aggregate clulters, four-

cleft."—Found in the fwamps of Lower Carolina, and on

the borders of lakes in Penniylvania and New York, flower-

ing in July. Root biennial. Stem from three to fix feet

high. Flowers greenifli-yellow, fometimes mixed with

purple. The whole plant has a very (lately appearance.

Purjh. We received from the late Mr. Frafer, in 1788, a

very incomplete fpecimen of jhis, much like what Linnaeus

poilefled, and millook for his own Stvertia difformis, and

which led us into an error refpe&ing that plant. See the

foregoing fpecies, and our article Fkasera.
4. S. rotata. Wheel-fhaped Swertia. Linn. Sp. PI.

^28. Pall. Rod. v. 1. part 2. 98. t. 89. (S. n. 78;
Gmel. Sib. v. 4. 112. t. 53. f. I. Gentiana rotata;

Willd. Sp. PI. v. 1. 1351.)—Stem eredt, panicled, leafy.

Leaves lanceolate, feflile. Flowers five-cleft, flat.—Native

of fwamps in Siberia, flowering in Auguft and September.
The root is fmall and annual. Stem about a foot high.

Leaves very various in breadth. Flowers copious, above

an inch wide, of a fine blue. It appears to us as evidently

that this is a genuine Swertia, as that Gunner's S. rotata,

figured in Fl. Dan. t. 343, is a real Gentiana. See Willde-

now, as above.

5. S. carinthiaca. Carinthian Swertia. Jacq. Mifc.

v. 2. 53. t. 6. (Gentiana carinthiaca; Willd. Sp. PI.

v. 1. 1350.)—Stem branched, (horter than the fimple foli-

tary flower-ftalks. Leaves ovate. Flowers five-cleft, flat,

—Native
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—Nativ? of the loftielt mountains of Carinthia. Annual.

Stem very (hoit, leafy ; in ilarved plants quite fimple and

fingle-flowered. The flowers are bright blue, nearly as

large aj the lall, each on a limple_/r.i/.6, about two inched

in length, which is almoLl the height ot the whole plant.

6. S. drcumbens. Decumbent Swertia. Vahl. Symb.
v. i. 24. WilM. n. 3. (Parnaffia polyneftaria ; Forik.

•fligypt.-Arjb. 207. Ic. t. 5. f. B.)— Stem decumbent.

Leave* feffile, linearJanceolare, taper-pointed. Fli>>\ers

five-cleft. — Found by lorlkall, near Hadie, in Arabia
Felix. It is remarkable that he fhould have taken it for a

ParnaJJia. The whole plant, according to Vahl, is per-

fectly fraooth. Stnn flender, obfeurely angular, leafy ;

branched in the upper part. Leaves narrow, fpreading, an

inch long. Flowers on long flender (talks, folitary, or in

pairs at the ends of the branches. Corolla white, with

violet ribs, its diameter fcarcely an inch. Nedarks as de-

fcribed in the generic character.

7. S. comiculata. Spreading-horned Swertia. Linn.

Sp. PI. 32S. Willd. n. 4. Pall. Roff. v. 1. part 2. 99.
t. 90. f. I. (S. n. So; Gmel. Sib. v. 4. t. 53. f. 3.)—
Flowers four-cleft, bell-lhaped, with four afcending fpurs.

Leaves lanceolate, feflile. Branches elongated.—Native of

birch thickets, and open groves, in Siberia. Gmelin. The
root is annual. Stem ereft, round, (lightly angular, leafy,

about a foot high, either fimple, or branched from the

bottom. Leaves ovato-lanceolate, three-ribbed, an inch

and a half long. Flowers axillary and terminal, numerous,

on longilh ftalks, yellowifh-green, not much expanded, each

fegment of the corolla furnifhed, at the bafe behind, with

a fpreading afcending fpur to the neftary, nearly as long as

the corolla itfelf.

S. S. dejlexa. Drooping-horned Swertia. (S. corni-

culata ; Purfli n. 1.) — " Flowers four-cleft, bell-fliaped,

with four deflexed fpurs. Leaves ovate. Branches fhort."

—In fwamps of Canada, and round the lakes of the weftern

part of the United States, flowering in July.—Root bien-

nial. Flowers grcenifh-yellow. Purjh. This author has

hinted the propriety of diftinguifhing the American S
>

. cornl-

tuLita of Linnteus, firfl found by Kalm, from the Siberian,

and we adopt the characters he has pointed out, not having

ourfelves feen a fpecimen.

9. S. recurva. Curve-horned Swertia.— Flowers four-

cleft, bell-ftiaped, with four recurved fpurs. Leaves linear-

lanceolate ; the lower ones tapering down into long-winged
footftalks.— Gathered in Mexico by Efcallon, and fent to

Linnaeus by Mutis. The Jlem, in our onlv fpecimen, is a
foot high, (lightly angular,, leafy, fmooth, quite fimple,

except a few fhort leafy branches at the bottom. Lower
leaves lanceolate, three-ribbed, above an inch long, on
winged (talks of nearly equal length ; upper almoft feflile,

(horter, and nearly linear. Flowers few, apparently yel-

lowifh or whitifh, in a fhort, fimple, terminal clulter.

Spurs (horter than the corolla, more or lefs hooked, or

curved upwards.

10. S. dichotoma. Forked Swertia. Linn. Sp. PI. 329.
Willd. n. 5. Pall. Roll. v. 1. p. 2. 100. t. 91. (S. n. 79 ;

Gmel. Sib. v. 4. 113. t. 53. f. 2.) — Flowers four-cleft,

without fpurs, drooping. Leaves elliptical. Stem much
branched.—In thickets, and grafly fhady places, in Siberia,

flowering in May and June. Annual, from three to fix

inches high, with many bufliy, leafy, fmooth, often red-

difh, Jlems. Flowers numerous, fmall, greenifli-white, on
long, (lender, deflexed (talks.

11. S. tetrapetala. Cruciform Swertia. Pall. Rod.
v. 1. p. 2. 99. t. 90. f. 2. Willd. n. 6.—Flowers four-

cleft, flat, without fpurs, ere£t. Leaves lanceolate. Stem
Vol. XXXIV.

fimple.—Gathered by Stcllcrin Kamtfchatka, at the mouth
of the river Appalla. Pallas. Annual, fix inches high.

Leaves elliptic-lanceolate, nearly or quite feflile. Flowers

about half an inch in diameter, all four-cleh, blue; not, as

the name implies, of four diliiuct petals. We cannot help

obferving that the numerous errors of the editor of the

Flora Silirica, in quoting his own plates of this genus, are

implicitly copied by Pallas as well as Willdenow ; an

iultaucc, among many others, of the negligent manner in

which lynonyms are too often compiled.

12. S. fajligiata. Level-topped Swertia. Purfli n. 2.—" Flowers four-cleft, fomewhat bell-fhaped, aggregate,

level-topped, axillary and terminal, in pairs. Leaves
fpatulate-obovate, ribbed. Stem branched."— Gathered

by governor Lewis on the Miffouii flats, near the rocky
mountain, flowering in July. Root perennial. Leaves
large. Flowers (ley-blue. Purjh.

13. S. pufilla. Dwarf Swertia. Purfh n. 3. — " Co-
rolla flat, twice the length of the calyx. Stem quite

fimple and fingle-flowered. L-av s oblong." -- ' the

alpine regions of the White hills ot New H npfhire,

flowering in June ; as well as of Labrador. Annual. The
whole plant fcarcely above an inch high, with one or two
pair of fmall leaves, and a confiderable-fized blue jJower.

Segments of the corolla oblong, pointed ; thofe of the

calyx obtule. Purjh.

SWETADEV1, meaning the white goddefs, a name
of the Hindoo goddefs Parvati ; which fee.

SWETARA, in Geography, a river of Pennfylvania,

which falls into the Sufquehanria from the N.E., about

7 miles S.E. of Harriiburg.

SWETOE, a fmall ifland in the Cafpian fea, feparated

from the W. coaft by a narrow channel, called the " Straits

of Apfheron," through which veflels often fail. In this

ifland is found black and dark grey naphtha, which is car-

ried from the fprings into pits or rcfervoirs by means of
troughr, whence it is conveyed into boats ; 25 miles E. of
Bachu.

SWIDDEN, in Rural Economy, a provincial word
(ignifying to finge or burn off, as heath, or the coats of

fwine.

SW1ECICA, in Geography, a town of Lithuania
; 50

miles N.E. of Pinfk.

SWIERZNO, a town of Lithuania, in the palatinate

of Novogrodek
; 36 miles E. of Novogrodek.

SWIETEN, Gerard Van, Baron, in Biography, firfl;

phyfician to their imperial majeities at Vienna, was born at

Leyden, on the 7th of May, 1700. He was de(cended of
an ancient and reputable family of the Low Countries, but
lolt his parents at an early age, in confequence of which his

early education was faid to have been fomewhat neglected.

Having palled through the ufual grammatical ftudies, he
was fent at the age of fixteen to the univerfity of Louvain,
where he was foon diftinguiflied by his induftry and fuperior

attainments in the philofophical clalles. Determining, how-
ever, upon following the profeflion of medicine, he returned

to Leyden, where he became a mod zealous and favourite

pupil of the illullrious Boerhaave. After feven years of

fludy under this great mailer, he took the degree of doftor

in 1725, at which period, the indefatigable affiduity with
which he had profited, not only from the learning and know-
ledge of his tutor, but from the mod unremitting perfonal

refearch, had already raifed him to a high rank among men
of fcience, and he was immediately appointed to a medical
profeflbrfhip, which he occupied for many years with great

diltindion. To his ledures, as well as to thofe of his cele-
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brated colleague, the medical ftudents of Germany, Frahce,

and England, reforted in crowds ; a circumllance calculated

to excite the enmity of the invidious, who were illiberal

enough to cover their oppolition under the mafk of religion,

and to demand the enforcement of the law, which prohibited

thofe not profelfing the religion of the ftate from holding

any public appointment. Van Swieten was of the Roman
Catholic religion, and was confequeritly obliged to refign

his chair. The leifurc, thus acquired, he devoted to the

compofition of his excellent Commentaries on the Aphorifms
of Boerhaave ; the firll volume of which had already ap-

peared, and the fecond was nearly concluded, when the high

reputation which he had acquired throughout Europe, ob-

tained for him an invitation from the emprefs Maria-Therefa

to fettle at the court of Vienna. He accepted this invita-

tion, and removed to Vienna in the fummer of 1745, after

having ftipulated that he fhould be allowed to follow hiu

nfual courfe of life. He would not even change his mode
of drefs, but appeared at court with his own lank hair, and
without ruffles, tili the emprefs prefented him with a pair

worked by her own hands.

His indefatigable zeal, his rigid love of order, his know-
ledge of the ancient and modern languages, his general eru-

dition, and his intimate acquaintance with all the branches
of medicine, and the collateral fciences, together with his

inflexible love of ju'.lice and decorum, rendered Dr. Van
Swieten the perfon in all refpects qualified for taking the

lead in the medical fchool of Vienna ; and that city and me-
dical fcience in Germany were ultimately effentially bene-
fited by his exertions. One of his firit attentions was di-

rected to reform the medical (tudies of that univerfity, for

which purpofe he undertook the labours of a profefl'orial

chair, which he held till 1753 ! an^ 'ie difplayed great firm-

nefs and zeal in eradicating the abufes which had long pre-

vailed in this department, and contributed not only to

fupply the country with able phyficians, but laid the found-
ation of the flourifhing fchool of medicine, for which that

capital has fince been celebrated. Having obtained the full

confidence of his royal miitrefs, he was enabled to procure
all poflible advantages for the profecution of medical fcience

in that univerfity. He obtained the rebuilding of the col-

lege, with the addition of a chemical laboratory, of fchools

of furgery and anatomy, and of a clinical eftablifhment in

one of the firll hofpitals, and the augmentation of the bo-
tanic garden. His extenlive erudition obtained for him the

ilill farther honour of being deemed the molt proper perfon

to be entrufted with the interefts of learning in general in

the Auftnan dominions, and he was appointed imperial li-

brarian, vice-prefident of the imperial commiffion fuperin-

tending the ftudies of the Aultrian territories, and preiident

of the cenforfhip of books, as well as perpetual director of
the faculty of medicine throughout Aultria. He had the

merit of introducing a liberal improvement in the conduct
flf the imperial library, that of permitting vifitors to make
notes and extracts from the books, which a barbarous regu-
lation had before prohibited. In difcharging the duties of
the cenforfliip, the rigour of his temper and principles in-

duced him to profcribe without mercy the writings of the

French philofophers, fome of whom repaid his hoitility by
vilifying epithets. The fame inflexibility of character alfo

led him to maintain a long oppolition to the falutary practice

of inoculation. In addition to the many honours and emolu-
ments conferred upon him by the imperial family, who alfo

created him a baron of the empire, he was voluntarily en-
rolled in the lift of their members by almoft all the diflin-

guifhed literary focieties of Europe, in teftimony of their

relpect for his reputation and character. He continued,
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even in advanced age, aided by good health, to fulfil his

various duties with unremitting affiduity ; but the vigour of

his conllitution began to fail about the year 1769, and after

three years of declining energy, he was attacked with a mor-
tification in one of his toes in June 1772, which terminated

fatally, after he had prepared for death by an exemplary

performance of all the acts of devotion enjoined by his re-

ligion. He died at Schonbrunn ; but the emprefs caufed

his remains to be interred in the church of the Augu (tines at

Vienna, and erected a llatue to his memory in one of ttie

halls of the univerfity. She had placed his portrait there,

with a complimentary infeription, during his life.

The great work, upon which the reputation of baron Van
Swieten will be handed down, is his copious and learned

commentaries upon the aphorifms of hij refpe&ed mailer

;

it is entitled " Commentaria in Hermanni Boerhaavii Apho-
rifmos de cognofcendis et curandis Morbis," and extended

to five volumes quarto. It is a vail magazine of medical

practice and pathological refearch, the refult of the author's

extenfive reading and of his perfonal experience ; and al-

though much alteration has taken place both in the theory

and practice of medicine, fince the commencement of this

work, yet the immenfe mafs of well-feleited ar.d well-

arranged fait which it contains, and the judicious fummary

of the knowledge of the belt ancient writers as well as of

his own time which it prefents, will always maintain its

value. It has been tranflated into moll of the European

languages, and a very good Englifh tranflation, in eighteen

fmall o&avo volumes, with a copious general index, was

printed at Edinburgh in 1775. In addition to this repofi-

tory of medical erudition, the author publifhed another

ufeful work, entitled "Defcription abregee des Maladies qui

regnent communement dans les Armees, avec la Methode de

les traiter," 8vo. printed at Vienna, 1759. See Eloy,

Dift. Hilt, de la Med. Gen. Biog.

SWIETENIA, in Botany, named by Jacquin in honour

of the celebrated baron Van Swieten, author of fome bo-

tanical tracts, and firll phyfician to Maria-Therefa, emprefs

of Germany. His commentaries on Boerhaave's Lectures

are well known. It was at the fuggeftion of Van Swieten

that the botanic garden at Vienna was firll inllituted.

—

(See the preceding article.)—Jacq. Amer. 127. Linn.

Gen. 209. Schreb. 286. Willd. Sp. PI. v. 2. 557. Mart.

Mill. Did. v. 4. Ait. Hort. Kew. v. 3 . 38. JulL 266.

Cavan. DifT. 36^. Gaertn. t. 96.—Clafs and order, De-

candria Monngynla. Nat. Ord. Trlh'ilats, Linn. Melitt, Jull.

Gen. Ch. Cal. Perianth inferior, of one leaf, five-cleft,

obtufe, very fmall, deciduous. Cor. Petals live, obovate,

obtufe, concave, fpreading. Nectary of one leaf, cylindri-

cal, the length of the petals, ten-toothed at the orifice.

Stam. Filaments ten, very fmall, inferted below the teeth

of the nectary ; anthers oblong, eredt. Pift. Germen fu-

perior, ovate; Kyle awl-lhaped, erect, as long as the nec-

tary ; ftigma capitate, flat. Perk. Capfule ovnte, large,

woody, of five cells and five valves, fcparating at the bafc.

Seeds numerous, imbricated, compreffed, oblong, obtufe,

with a leafy wing. Receptacle large, pentagonal.

Obf. The fruit of this genus, and indeed its whole

habit, greatly relembles that of Cedrela.

EIT. Ch. Calyx five-cleft. Petals live. Nedary cylin-

drical, bearing the llamens at its orifice. Capfule of five

cells, woody, opening at the bafe. Seeds imbricated,

winged.

1. S. Mahagonl. Common Mahogany-tree. Linn. Sp;

PI. 548. Cavan. DifT. t. 209.—Leaves pinnate, of about

four pair of ovato-lanceolate leaflets ; equal at the bafe.

Panicles axillary.—Native of the WeJl Indies, whence it

was
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was introduced at Kew early in the lad century.—A tree of

yery handfome apj lofty and branching) with a

trurii frequently from four to lis feet in diameter. Leaves

pinnate, reclining-, alternate, Alining, numerous on the

\ tmger branches ; leaflets ir.oitly in tour pairs, without an

odd one, oppotite, {talked, entire, pointed. Panicles co-

rymb ite, with about eight flowers in each, fmall, whitifh,

occalionally of a reddilh or faffron colour. Fruit large,

woody, rulty-coloured.

xceliency of this, the old Jamaica Mahogany -wood,

is fufficiently known.

z. S.febriftiga. Febrifuge Mahoganv-tree. Willd. n. 2.

R xb. Coromandcl. v. I. iS. t. 17.—Leaves pinnate, of

about four pair of elliptical, roundilh leallets ; unequal at

the bafe. Panicle terminal, divaricated.—Native of moun-
tains in the Eall Indies.—A very large tree, with a lofty

ftraight trunk, covered with a grey, fcabrous barl . Branches

numerous, the lower ones fpreading, the upper alcending.

Leaves alternate, abruptly pinnate, about a foot long ; leaf-

lets oppofiie, ftalked, obtufe, emarginate. Panicle large,

terminal, diffufe, bearing numerous, fmallifh, white in-

odorous flowers. Fruit large, greyifli. The wood is of a

dull red colour, remarkably hard and heavy. The bark is

internally reddifh, and has a bitter, aftringewt flavour. The
Telingas call this tree Soymida.

3. S. Chloroxylen. Willd. n. 3. Roxb. Coromandel. v. 1.

46. t. 64.—Leaves pinnate, of many pair of fomewhat
heart-fhaped, obtufe leaflets. Panicle terminal, fpreading.

—Native of mountainous parts of the Eaft Indies. A
raiddle-fized tree, with large, fpreading branches, and a to-

lerably erect trunk, covered by a dark, rulty-coloured bark.

Leaves abruptly pinnate, fix or feven inches long ; leaflets

alternate, obliquely oval, obtufe. Panicles pretty large,

terminal, compofed of numerous, fmall, ycllowifli flowers.

Fruit Imaliifh, brown.
The wood of this tree is of a deep yellow colour, clofe-

grained, heavy and durable, much refembling that of the

Box-tree. The Telingas call it Biiloo.

SwiBTBNIA, in Gardening, furnilhcs a plant of the exotic

kind for the ltove, of which the fpecics cultivated is the

mahogany-tree (S. mahagoni.)

Method of Culture This plant may be increafed by fow-

ing the feeds obtained from abroad in fmall pots, filled with
light fandy mould, in the fpring, plunging them in a hot-

bed, and watering them occafionally : when the plants are

a tew inches high, they (hould be carefully removed into

other pots feparately, replunging them in the hot-bed, giv-

ing them (hade till re-rooted : they fhould afterwards have

the management of other (love plants. They afford variety

and curiofity in ftove collections with other plants.

SWIETLA, in Geography, a town of Bohemia, in the

circle of Czaflau. N. lat. 49/ 39'. E. long. 15" 2'.

SWIFT, Jonathan', in Biography, the celebrated dean

of St. Patrick's, was defcended from the younger branch

of an ancient family in Yorkfhire, of no fmall note and con-

fiderable property. His grandfather, Thomas Swift, was a

clergyman, poffefied of a good eitate near Rofs, in Herc-
fordlhire, but by his fuffenngs in the caufe of Charles I.

his fortune was ruined. He had ten fons, one of whom,
named Jonathan, married Abigail Erick, a lady of good
family in Leicefterfhire, with little or no fortune. He died

young, about two years after his marriage, feven months
before the birth of his only fon, the fubjcCt of our article,

and left his widow in very ditlreffed circumftances. Being
kind'y invited by her hufband's eldeft brother, Godwin,
(he removed to his houfe in Dublin, where her fon Jonathan

was born on the 30th of November, 1667. When he was

but a year old, he was carried away by his nurfe, without

the knowledge of his mother or kindred, to Whitehaven,
whither (lie wont to vilit a lick relation, from whom (he ex-

pected a legacy ; and here lie continued for almolt three

uurfe taking care of him, and teaching him to

(pell, fo that lie could read any chapter in the Bible before

he was five years old. At the age of lix he was fent to the

fchool of Kilkenny, founded and endowed by the Ormond
family ; and at the age of fourteen he was admitted into the

univerlity of Dublin, where the expence of his education
was defrayed by his uncle Godwin Swift, the eldeit of his

father's brothers, who had fettled in Ireland. His uncle,

who impaired his fortune by expenfive projects, could afford

him but a fmall pittance ; and the ltraightnefs of his circum-
Itances reftrained the efforts of his genius, and difcouraged
his application to thofe branches of literature to which his

attention was directed. For mathematics, and the bar-

barous logic of that age, he had no tafte ; and as he had'

employed his hours of ttudy in hiftory and poetry, which*

were more fuitable to his inclination, his proficiency had
been lo inconliderable, that in his firft examination for the
degree of bachelor of arts, he was rejected on account of his

disqualification for it. This dilippointment, fo far from
inducing him to devote his time to college ftudies, ferved

only to increale his diflike of them, and to ocoafion fome
reflections of contempt which occur in hi9 writings ; and
therefore it was not in a manner very honourable to himfetf

that he obtained this degree, which was conferred upon him
" fpeciali gratia," or by favour rather than merit. In other

purfuits adapted to his tafte he Was diligent, and employed
eight hours a day in lludy. It was at this time, or at the

age of nmcteen, that be planned and partly executed his

" Tale of a Tub," in which he difplayed an uncommon
flock of mifcellaneous reading. Soon after this his uncle

Godwin died ; and the. incompetent fupport he then con-
tinued to enjoy was derived from the bounty of another

uncle (William), whofe circurnltances would not allow any
very liberal contribution. In poffeffion of a fcanty income
derived from this fource, he formed fome expectations of
additional afiiltance from a couiin, named Willoughby
Swift, the eldeft fon of his uncle Godwin, who was then a

confiderable merchant at Lifbon. This coufin, hearing of
his deftitute condition, fent him a fupply ; the bearer of
which was an honeft tar, who declined receiving any reward
for his trouble ; alleging, " that he would do more than

that for good malter Willoughby." From this tune he
never knew what it was to want any thing in his purfe.

Swift was now in his twenty-tint year, altogether with-

out prafpect of advancement either in the church or in any
fecular department ; without any great reputation as a
fcholar, from the difgraceful manner in which he obtained

his degree, and with a fplenetic, morofe temper, occalioned,

or at lealt aggravated, by his dependent, penurious, and dif-

trelt circumftances, and difquahfying him for making per-

fonal friends. Neverthelefs, it is to thefc circumftances,

fays one of his biographers, that the world owes a " Swift ;"

to the want of money, want of learning, want of friends.

His poverty and his pride were the fubordinate guards of
his virtue at college ; and hence it happened that during

his rclidence there, na flaw was to be found in his moral

character, however low his talents and attainments might be
rated. In 1688, being then in his twenty-firft year, Swift

left Ireland, and determined to vilit his mother, who had
found an afylum, in her ltate of penury and d::treis, among
fome of her relations in Leicefterfhire. FIis mode of tra-

vellin 5 was that of a pedettrian, with an occafional relief, if

the weather proved unfavourable, in a carrier's waggon.
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H<s mother, altogether dependent, could afford him no per-

manent protection and affiltance. But me was related to

the lady of fir William Temple, who then lived in retire-

ment at Moor Park in Surrey ; and his father had been the

intimate friend of Godwin Swift. To him, therefore, Swift

was advifed to apply ; and by him he was kindly received,

continuing with him, as an inmate, at Moor Park and Sheene

for two years. This circumitance greatly contributed to

the profperous events of his future life. In the company
and converfation of fir William Temple, he made confider-

able improvement, and was actually employed by him in

the revifal and correction of his works ; and by him he was

introduced to king William, and had repeated oppor-

tunities of intercourfe with him. The king offered

him a captain's commiflion in the horfe ; but he had no

difpofition for engaging in the military profeflion. The
church was his choice, and hopes were entertained of his

majefty's favour to him in this way, but they were never

gratified. He fought relief at this time from a diforder of the

ltomach, which occafioned thofe fits of giddinefs that occa-

fionally afflicted him, till they deltroyed his reafon, by a

vifit to Ireland, but deriving no benefit from this excurfion,

he returned to fir William Temple's, and renewed his

lludies. In the year 1692, he made a journey to Oxford,
with a view of taking his matter's degree, hoping thus to

obliterate his difgrace at Dublin. Here he was treated

with great civility, and obtained the honour of which he

was defirous on the 5th of July in the fame year. After

paying a viiit to his mother, he returned to Moor Park,

where he remained for two years ; but finding no difpofi-

tion in fir William Temple to promote his fettlement in the

world, he left him in 1694, not without fome tokens of

difpleafure. During his refidence at Moor Park, he re-

ceived frequent remittances from his uncle William, and his

coufin William Swift. In the above-mentioned year, he

went over to Ireland, and took orders in September, being

then about twenty-feven years old. Soon after lord Capel,

then lord-deputy of Ireland, to whom he had been recom-

mended, gave him the prebend of Kilroot, in the diocefe of

Connor, worth about 100/. a year. During his retirement

in this part of Ireland, he received various intimations that

fir William Temple's refentment had fubfided foon after

his departure, and that as he was finking under infirmities,

he much wilhed his return. A kind letter from fir William
himfelf confirmed thefe previous intimations, and he imme-
diately determined upon returning to England. Having
refigned his Irilh prebend, he, very much to the honour of

his benevolence, procured the prefentation for an old in-

cumbent nearly 60 years of age, who was no lefs grateful

than Swift was generous. With about 80/. in his pocket,
the whole flock which he then poflefl'ed, he embarked for

England, and arrived at Moor Park in the year 1695. In

this fituation he remained about four years, in the greateft

harmony, with tokens of mutual confidence and efteem,

till the death of fir William in 1699, who bequeathed to

him a pecuniary legacy and his MSS. During this period

of his life, Swift diligently profecuted his itudies, and re-

gularly difcharged his clerical functions in the family. He
alio became preceptor to a young lady, niece to fir William
Temple, who refided at the houfe ; and at the fame time
Mifs Johnfon, afterward well known by the name of
" Stella," partook of the benefit of the fame inftruction.

Mils Johnfon was daughter to fir William's fteward, and
being at that time about fourteen years of age, beautiful in

her perfon, and poffeffed of fine talents, Swift took great

delight in cultivating and forming her mind. At this time
he alfo wrote his famous digreflions, found in the " Tale of
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a Tub," and the " Battle of the Books," in honour of his

great and learned friend. From the MSS. of fir William
Temple, Swift felefted two volumes of letters, which he
publifhed, with a dedication to king William ; to whom he
alio addrefled a memorial, reminding him of the promifc
given by his majefty to the dec-afed, that the firit vacant
prebend of Canterbury or of Weltminlter fhould be con-
ferred on himlelf ; but no farther notice of him was ever

taken by the kir-.g. Failing in his expectations from this

quarter, he accepted an invitation from the earl of Berkeley,

appointed one of the lords-juftices in Ireland, to accompany
him in the quality of chaplain and private fecretary. Upon
their arrival at Dublin, the earl was perfuaded to take a lay

fecretary ; and as his lordfhip intended to prefent his chap-
lain to the deanery of Derry, jull become vacant, Swift was
again difappointed by an application which fecured that pre-

ferment to another perfon ; fo that he was put off with the

livings of Laracor and Rathbeggin, in the diocefe of Meath,
which conjunctly were not of half or one-third the value of

the deanery. The effect of thefe difappointments was the

increafe oi that irafcibility and mifanthropy, which are fo

ftrongly marked in Swift's writings, and in his general con-

duct. Swift continued in the family of BerkeU., during

that nobleman's Hay in Ireland ; and it was at this time that

his true humorous vein in poetry began to difplay itfelf,

in feveral little pieces, written for the private entertainment

of the earl's family. After lord Berkeley's removal from
Ireland, Swift went to refide on his living at Laracor

;

where he continued for fome time in the ft rift and conltant

difcharge of his duty, occafionally diverging into drains of

humour. Soon after his fettlement at Laracor, Swift in-

vited " Stella" to Ireland; and (he came, accompanied by
another lady of the name of Dingley, who was related to

the family of the Temples. Thefe ladies occafionally refided

in the parfonage-houfe when Swift was abfent ; but they

were never known to lodge in the fame houfe, nor to fee

each other without a witnefs. This myflerious connection

latted till her death, and he ufually celebrated her birth-day

by verfes, exhibiting almolt the only ftrokes of tendernefs

that have ever fallen from his pen. Ambition now took

full pofleflion of his mind ; and under the influence of this

paffion, he abandoned the duties of his parifh, and the

charming converfation of the amiable Stella, in hope of

finding fome favourable opportunity of diitinguifhing him-

felf and pufhing his fortune in the world. In 1701, being

in his thirty-fourth year, he publifhed his firft political traCt,

without his name, entitled, " A Difcourfe of the Contefts

and Diflentions in Athens and Rome," the main fcope of

which feems to have been to bring difcredit upon the im-

peachments then carrying on by the houfe of commons
againft fome of the whig-leaders, to which party Swift was
then attached. Upon the acceffion of queen Anne, whom
Swift found upon the throne in his next vifit to London,
his friends were in power, and he had gratified them by the

fore-mentioned publication. He declined, however, all

overtures made to him by the heads of the whiggifh party, and

after fome time determined to have no concern in their affairs.

For feveral years he kept himfelf neutral, and abftained

from meddling in politics. Finding that he could be of no

ufe in his political capacity, he turned his thoughts to other

matters ; refided on his living for the greateft part of the

year, performing his parochial duties, and hardly ever em-
ployed his pen, except in writing fermons. In 1703, how-
ever, he publilhed his " Meditation on a Broomftick," for

which he was much cenfured on account of the ridicule con-

tained in it of the ltyle and manner of fo great and pious a

man as Mr. Boyle, though it has been faid that it was not

his
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his intention to ridicule Mr. Boyle, but merely to furnifh

occafion tor much innocent mirth on lady Berkeley's en-

thufiafm and fnnplicity of heart, and to exonerate himfelf

from the talk of reading to her writing?, winch were not at

all fuited to his talte. In the lame year he alfo publifhed

the " Tritical Eflay on the Faculties of the Mind." In

1704 was publifhed, anonymoufly, the " Tale of a Tub,"
known to be his compofition, though never avowed by htm,

a work which learned judges have pronounced to be rather

indecorous than irreligious. The " Battle of the Books,"
printed with the former, is n burlefque compofition of an-

cient and modern authors, to the diladvantage of the latter.

The prominent object of ridicule is Dryden ; but this poet

was of too hitrh a clafs to be permanently injured by Swift's

wit. In 1708 he appeared as a profellcd author, by the

publication of four different works. The firll of thefe,

entitled " The Sentiments of a Church-of- England Man
with refpeft to Religion and Government," appeared on a

change in the minillry j and this, together with the " Letter

concerning the Sacramental Tell," afforded full proof of

his adherence to the principles of the Tories. In his " Ar-
gument againll the Abolition of Chriltianity," he exhibits

a fpecimen of that talent for grave irony in which he was
almofl unrivalled. His other piece was a ridicule of

aflrology, under the title of " Predictions for the Year

1708, by Ifaac Bickerltaff, Efq." the popularity of which
induced Steele to borrow the name for his Tatler. In the

following year he wrote a fenous work, entitled " A Pro-

ject for the Advancement of the Chriltian Religion," dedi-

cated to ladv Berkeley, for whom he feems to have enter-

tained an affectionate refpeft, and written (a-; Dr. Johnfon

fav*) with fpri^'htli'iefs and eloquence. Upon his return

to Irela d he cultivated an intimacy with Addifon, then

fecretary to the earl of Wharton, lord lieutenant ; but as

for himfelf, he had no profpects of advancement, till the

Tories came into power, in 17 10. In a commiflion on the

Irifli prehcy for folicitinrr the queen to remit to the clergy

of Ireland the firtt-fruits and twentieths, payable to the

crown, he became acquainted with Harley, afterwards earl

of Oxford, and fecretary St. John, afterwards lord Boling-

broke ; and having gained their confidence, he became one

of the fixteen members of adminiltration and their fup-

portcr«, who called themfelves " brothers," and dined

weekly at one another's houfes. He wrote a number of

papers in the " Examiner," concerning the late adminiltra-

tion, but, as Dr. .Lhnfon thinks, though he exerted his

powers both of argument and wit, he did not in the latter

equal the papers in which Addifon oppofed him. He
publifi: d at this time " A Letter to the Oftober Club,"
a fet of Tory country gentlemen, who wifhed to Itimulate

Harley to more vigorous meafures, and his addrefs had the

effect which he propofed of preventing cabals againll his

party-

Deeply immerfed as he was in politics, he Hill adhered to

the caufe of literature, and in 171 1 publifhed " A Propofal

for correcting, improving, and ascertaining the Englifh

Tongue," in a letter to the earl of Oxford. The inflitution

of an academy for fettling the language was a part of his

project. Towardi the clofe of the year 171 1, he publifhed

the molt celebrated of his political trait-, entitled " The
Conduct of the Allies." This work, which was defigned

to difpofe the nation to peace, was much applauded, and fur-

nifhed the Tory members with all their arguments in parlia-

ment. The fame Itrain of argument was purfued in his " Re-
flections on the Barrier Treaty," publifhed in the following

year. He alfo printed " Remarks on the Bifhop of Sarum's

Introduction to his Third Volume of the Hiflory of the

Reformation," written by Burnet to excite in the nation an

alarm of popery. In thefe remarks, Swift indulged the

rancour of his perfonal avcrfion to that prelate. It has

obferved Ol Swilt, that no man of letters ever affumed

and maintained,fo much confeqtience, as he did, in his allo-

cution with men of power. The lerviccs he rendered them
induced them to gratify his pride in this refpect. When
Harley once fent him by his fecretary 50/., he returned it

With a letter of expolkulation and complaint ; but he after-

wards accepted a draft of 1000/. upon the treafury, which
he was prevented from receiving by the death of queen
Anne. When Harley delired Swift to introduce Parnell

to him, he declined doing it upon the principle, that a man
of genius was fuperior to a man of high ltation ; and he
obliged the treafurer to walk with his (laff of office from
room to room, fearching for Parnell, to requelt the honour
of his acquaintance.

Swift had been long aiming at a bifhopric in England ;

and when a vacancy occurred, he was recommended to the

queen by his minitlcrial friends ; but archbifhop Sharp,
having infufed into her mind fufpicions of his faith, and
other prejudices being raifed againll him, he was overlooked.

The higheft preferment which they could bellow upon him
was that of the deanery of St. Patrick's in Dublin, which
he obtained in the year 1 7 13, and which he retained for life.

In a pamphlet, publifhed in the next year, anonymoufly,
" The Public Spirit of the Whigs," in anfwer to Steele's

" Crifis," he reflected fo feverely and contemptuoufly on
the Scots nation, that the peers of that nation went up in

a body to the queen, and demanded reparation. A pro-

clamation was idued, offering 300/. for the difcovery of the
author, and orders were given for the profecution of the
printer ; but by fome management, the Itorm was averted.

The antipathy that prevailed between Oxford and Boling-
broke in the courfe of this year, cauled him to be fent for,

in order to reconcile the contending parties ; but failing in

his endeavours for this purpofe, he withdrew from towu,
and wrote " Free Thoughts on the nrefent State of Affairs,"
which it was not thought advifeable to print ; though they

iince appeared amira;; his works. The death of the

n terminated all conteils among the Tory minifters, by
annihilating their power ; and Swift was conllraincd to take
up his refidencc in a country which he always dilliked.

On his return to Dublin, his haughty imperious temper
wa6 feverely tried by the triumph of the Whigs, and theindig-

nity with which he was treated. He, therefore, withdrew to

the functions of his clerical office, and by the exercife of inte-

grity and firmnefs, made many reforms in the chapter of
St. Patrick's, and obtained an authority never before pof-

feffed by any one in his itation. He opened his houfe twice

a week to good company, and extended his acquaintance

among the moll cultivated and refpectable of both fexes.

Mrs. Johnfon, who had lodgings near the deanery, regulated

his table on public days, though die fat at it merely as a

guell. In 1716 he was privately married by Dr. Afhe,
bifliop of Clogher, to this lady, long known as his Stella;

but before the event took place, he had formed another

amorous connection, which was attended with circum-

flancei more cenfurable than any other occurrence of his

lifi About the year 1 7 12 he became acquainted, in London,
with Mifs Either Vanhomrigh, an accomplished young lady

of fortune, with a literary tatle, which Swift took pleafure

in cultivating by his inftructii ns. She became enamoured
of his perlon, and actually made pn>pr>fals of marriage to

him. The flame on his part feems to have been mutual,

and dictated his " Cadenus and Vareffa," the lunged and molt

finifhcd of his poems. Although he was engaged to Stella,

he



SWIFT.

he had not refolution to terminate the intercourfe. When
abfent, he correfpondcd with her, and (lie followed him to

Ireland. After his marriage with Stella, he (till viiitcd

Vaneffa, and encouraged her hopes. Having queflioned

Stella whether or not fhe was really married, an anfwcr was

fent to her in the affirmative ; and Stella fent her note to

Swift, and went into the country, without feeing him. He
went immediately to the houfe of Vaneffa, threw a paper on

her table with a very indignant afpect, and then left her

without uttering a word. Thus their connection terminated.

The {hock was fatal to the lady, who died in 1723, leaving

in charge to her executors to publifh all the letters that

had palled between Swift and herfelf, together with the

poem of " Cadenus and Vaneffa." The poem was published,

but the letters were fuppreffed.

In 1720, the dean of St. Patrick's claimed an intereft in

the regard of his countrymen, by publifhing a pamphlet,

entitled " A Propolal for the univerfal Ufe of Irifh Manu-
factures." In 1724 he refumed his political character, by
exerting all his powers for defeating a fcheme for ftipplying

the currency of that country by coining a large quantity of

copper money, a perfon named Wood of Wolverhampton hav-

ing obtained a patent for this purpofe. With this view he

wrote a feries of letters under the name of " M. B. Drapier,"

which caufed the coin to be univerfally refufed, to the great

difpleafure of the Irifh government, which offered a large

reward for the difcovery of the author. The only perfon

with whom Swift had entrulted the fecret was kis butler,

who had tranfcribed the papers. This man, being abfent

from home one night, was fufpected of having betrayed his

mafter. On his return he was ordered to flip off his livery,

and to quit the houfe : " I know (faid he) that I am in your
power, but for that reafon I will not bear either your infolence

or neglect." The butler, who had been drinking all night,

confelled his fault, and intreated forgivenefs ; but the dean

was inexorable. He was difmiffed with difgrace, nor re-

ceived again till the term of the offered reward expired.

The dean rewarded his fidelity by making him verger of

St. Patrick's ; but he ferved his mafter (till as butler.

Thus government was baffled, the Drapier triumphed, and
the dean became the idol of the Irifli nation.

In 1726 he publidied his " Gulliver's Travels," which
was the product of fpleen, as the author himfelf allures us ;

for in a letter to his friend Pope, he declares, in reference

to this work, " the chief end I propofe, in all my labours,

is to vex the world rather than divert it."—" I have com-
bated all nations, profeffions, and communities, and all my
love is toward individuals."—" Upon this grand foundation
of mifanthropy, though not in Timon's manner, the whole
building of my travels is erected, and I will never have

peace of mind till all honed men are of my opinion."
Thefe declarations are fully authenticated by the Travels
themfelves, which are, upon the whole, an outrageous fatire

on mankind, though the juftnefs of many of its llrokes

cannot be denied. Some of the pictures are alfo highly

difgufting, and others violate the probability of fiction
;
yet

it is a work that will always be read.

In the fame year, Swift, being in England, publidied
three volumes of Mifcellanies, in conjunction with Pope, to
whom he relinquifhed the whole profits ; for he feems never
to have regarded his literary exertions as objects of pecu-
niary emolument.

On the death of George I. in 1727, Swift paid his duty
to the new king and queen ; he alfo paid his court to the
favourite, Mrs. Howard ; but eventually he gained nothing,
and always afterwards fpoke of queen Caroline with male-
volence. His Stella had been long languifhing in a date of

decline, her complaint being probably mental, on account
of her extraordinary lituation, combined with her bodily
malady. Denied the honour and reputation of being his

wife, her life was rendered intolerable to any female of
fpirit and delicacy. When in the ruined Itate of her health

he offered to acknowledge her, (lie replied, " It is to«
late!" Another narrative is much lefs honourable to the
character of Swift ; this is, that within a few days of her

diffolution, (lie adjured the dean, by their pad friendfhip,

not to deny her the fatisfaction of dying his acknowledged
wife, though (he had not lived as fuch ; and that he turned
upon his heels, left the room in filence, and never faw her

afterwards. She died in January, 1728, bequeathing her

fortune, in her own name, to charitable ufes. Notwith-
ftanding the doubts that have been thrown upon the reality

of the marriage, the proof of it feems to be incontefiible.

They were probably fuggefted by fome determined panegy-
rilts, who wiflied to vindicate his conduct with relpect to

both this lady and Mils Vanhomrigh ; but each of thefe

cafes fixes an indelible blot on his memory, nor can any
talents he polleffed or popularity he acquired, ever efface it.

The death of Stella very much affected Swift, though he
afterwards continued to vent his rancorous feelings in various

effufions, both in profe and verfe, on public topics. As an
Irifh patriot, anxious to meliorate the condition of the poor,

he diftinguidied himfelf; and with this view he devoted a

third of his income to charity. The mod finifhed and in.

terefting of his poems, written about this time, was the
" Verfes on his own Death," formed on a mifanthropic

maxim of Rochefoucault. Having indulged his hatred and
contempt of the Prefbyterians in a bitter poem, in which he
introduced the name of a counfellor Bettefworth, who was
obnoxious to him as an active leader in the Whig party at

Dublin, he was threatened with corporal retaliation ; but
his popularity was fuch, that the inhabitants of St. Patrick's

didridt refolved to embody in his defence. In other in-

dances he made little difcrimination in the fatires which he

circulated ; and fuch was the malignity of his temper, that

it manifelled itfelf in a kind of declared hodility againd all

mankind, a few of his own favourites excepted. At this

time his moll familiar ailociates were (elected from the infe-

rior clafs, and efpecially from among females, who were
always ready to adminider obfequious flattery. In 1736
his conditution fudained a fhock from a fevere fit of gid-

dinefs, to which, as well as deafnefs, he was habitually

fubjedt ; fo that after this period he undertook no work
that required much thought or labour. It is hardly necef-

fary to mention iuch pieces as his " Polite Converlation,"

and " Directions for Servants," which may be reckoned

among his later publications. Whilfl his" bodily infirmities

increafed, his mind alfo decayed, and a gradual abolition

of reafon, which he had long dreaded, fettled into abfolute

idiocy. His irafcibihty alfo increafed, and at length he

was a torment to himfelf and to all about him. During the

violent pain which accompanied a tumour in one eye, it was
with difficulty that he was prevented from tearing it out. A
total failure of fpeech for fome months preceded his deceafe,

which happened in October, 1744, in his 78th year. He
bequeathed the greatelt part of his property to a hofpital for

lunatics and idiots, the intention of which he had announced
in the verfes on his own death,

" To (hew by one fatiric touch,

No nation wanted it fo much."

He was buried in St. Patrick's cathedral, under a- mo-
nument, for which he wrote a Latin epitaph ; one claufe

of which difplays very forcibly the date of his own feelings :

« Ubi
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•• Ubi fxva indignatio ulterius cor laeerare nequit." Hi-

predominant temper and didinguifhing character arc llrongly

marked in liis life and writings. We lhall felecY lome

(ketches of both trom tlic portraits furnilhed by his bio-

grapher-.. •• A Horn inflexible temper, and pride in a

fuprtme degree, were the balls of his character," on which

were built linnnefs, Sincerity, integrity, and freedom from

ill mean jealoniy ; but alloyed with arrogance, implaca-

bility, carelellnefs of giving pain, and total want of candour.

Numerous are the anecdotes ot his rudtnefs and petulance

in Society, fome of which were of a kind that meannefs

alone c^uid tolerate. Of his obdurate and unfeeling nature,

many more examples might be adduced, it thote already

given were not more than fufficient.

"Asa writer, Swift was original, and probably will always

remain unparalleled. In wit, he Hands fir/ft in the walk of

grave irony, maintained with fuch an air of ferious fimpli-

city, that it would deceive any reader not aware of his drift.

He alio abounds in ludicrous ideas of every kind, with

whicii his poems arc abundantly interfperfed, but which too

often deviate into offei live grofinefs. Indeed it is remark-

able, that one fo faflidioufly nice, Ihould take a pleafure in

defcriptions full of phylical impurity, and which cannot

be contemplated without abfolute difgull. His ilyle in

verfe is the molt perfect example of eafy familiarity that

the language affords ; and his readinefs in rhyme is allonifh-

ing, the mod uncommon alfociations of founds coming as

it were fpontaicoully, in words the bed adapted to the

occalion. That he was capable ol high polilh and ele-

gance, fome of his pieces fufficiently prove ; but the humor-

ous, familiar, and farcallic, was his habitual tatte. His

ftyle in profe has been held up as a model of clearnefs,

purity, and fimplicity ; it is, however, void of all the

characters of genius, and has only the common merit of

exprefling the author's meaning with perfect precifion.

Were Swift to revive, he would probably attain little

diftinction as a didactic or argumentative writer ; but in wit

and humour he certainly would not find a rival. He has

fecured a laiting place among the chiefs of Englilh literature
;

and his memory is Hill honoured in Ireland as a patriot,

with a fervour that excufes and almolt panegyriles his

defects." Biog. Brit. Johnfon's Lives of the Poets. Life

of Dr. Swift, by Mr. Sheridan, prefixed to the Collection

of his Work-, in 19 vols. 8vo. with Notes, hiitorical and

critical, by John Nichols. Gen. Biog.

Swift, in Geography, a river ot England, which riles in

the county of Leicelter, and runs into the Avon, near

Rugby, in Warwickshire.

Swift's Creek, a river of Virginia, which runs into the

Appamatox, N. lat. 37- 20'. W. long. 77" 57'.

Swift, in Ornithology. Sec Sv.ai.luw.

Swift, in Zoology, a name given by many to the common
newt, or eft.

SWIFTER, in a Ship, a rope ufed to confine the bir

the capftern in their fockcts, whilll the men are heaving it

about; for which purpole it is palled through ir.les in

the extremities of the bar:, drain them firmly

together like the fpoke3 of a wheel, whicii is accordingly

C3.\\edfwifting.

SiriFTER is alfo a ftrong rope fometimes ufed to encircle

a boat longitudinally, as well as to Strengthen and defend

her fides, To as to enable her the better ; be impref-

fion of othtr boats which may run againlt her occalionally.

It is ufually fixed about a foot under the boat's upper edge

or gunnel.

Swifters are likewife two Shrouds fixed on the (lar-

board and larboard fide of the lower mails, above all the

other Shrouds, as an additional fecurity to the ni.tii

Falconer.

SWIFTERING of Shrouds, denotes ftretching of them
by tackles, to prevent any future extenfion.

SWIFTEST Dks< b n r, Lint of the. See Cycloid and

Dea
SWIFTING of a Ship. See Swifter.
SWIG, or SwiOQj in Mechanics, a name given by feamen,

probably by corruption fromfilling, to a pulley with ropes

that are not parallel. When the directions of the ropes of

pullies are oblique, tiie forces applied to them require to be

modified accordingly. Thus, if two threads be attached to

a weight, and palled over two pullies fixed at a dillance

from each other, fo that two equal weights may be attached

to their extremities, the depreflion of the firfl weight below

either pulley will be to its dillance from the pulley, in the

fame proportion as half of the weight to either of the other

weights ; and if, inltead of having a weight attached to it,

one end of a thread be fixed to a firm obftacle, the effect

will be precifely the fame. See Pulley.
SW1GAN, in Geography, a town of Bohemia, in the

circle of Boleflau ; 1 2 miles N.N.E. of Jung-Buntzel.

SWIGGING, a particular way of caflrating rams.

The operation i; performed by throwing the creature on

its back, in which pofture he is held ; then a firing is drawn
about his tellicles as tight as pofTible, and fixing it there,

the part is anointed with frefii butter. The bealt is then left

to feed, and in two or three clays the tellicles grow fo rotten,

as to fall ofF with the itring, or may be plucked away with

a fmall force. Boyle's Works, abr. vol. i. p. 87.

Swigging-O^ in Rigging, denotes pulling upon the

middle of a tight rope that is made fait at both ends.

SW1HAU, in Geography, a town of Bohemia, in the

circle of PUfen ; 18 miles S.S.W. of Pilfen.

SWILL, in Rural Economy, a term applied to the wafh
uled for fwine ; it is alfo applied to a veflel to walh in,

Handing on three feet, a fort of (hallow tub.

S\flLL-Tui, a term applied to a fort of h/>g-tub.

SWILLY, Lough, in Geography, a large bay of the

county of Donegal, Ireland, which lies on the well of the

penintula of Inilhowen. It runs 16 miles into the land, but

never exceeds fix, whilll it is leldom more than two miles in

breadth. It takes its name from the fmall river Swilly,

which flows into it, on which is the town of Letterkenny.

The herring rilhery is chiefly carried on at the iflaud of

Inch. (See Inch.) There is another fmall river in the

fame county, called the Snvelly, which flows into the Foyle.

Swilly, a fmall iflaud or rock in the South ocean,

about 13 miles S. from the South Cape of New Holland,

Surrounded with rocks and (hoaf. S. lat. 43°55'. E. long.

147 6'.

SWIMMING, the act, or art, of fuflaining the body
in water, and of advancing in it by the motion of the

legs, &c. See Muscle.
Man alone learns to fwim ; all other perfect animals feem

to take it naturally ; though fevcral of the imperfect fwim

not at all.

Among the ancient Greeks and Romans, fwimming
made fo eflential a part of the difciphne of tneir youth, that

to reprcfent a man perfectly rude and uneducated, they ufed

to fay proverbially, that he had neither learned to read nor

to fwim.

In hfhes, it is the tail that is the grand inflrument of
fw imming, not the fins, as has been generally imagined :

for this reafon, fiflies are more llrong and mufculous in that

part than in all the red of their body ; according as we find

it in all other animals ; the motive parts of which are Hill

the
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the llrongcft, as the thighs of men for walking, the pectoral

mufcles of birds for flight, &c.
I'ln manner in which fifties row themfelves forwards by the

tail, is well explained by Borelli, De Motu Animal, part i.

cap. 23. The iins of fifties ferve only to keep the body well

poifed and balanced, and to prevent vacillation. See Aui-
JBladder, and Swimming of FiJIi.

M. Thevenot has publilhed a curious piece in French,

called "L'Art deNager,"the art of fwimming, demonltrated

by figures. Before him, Everard Digby, an Englifhman,

and Nicholas Winman, a Dutchman, had alfo laid down the

rules of this art : Thevenot has done little more than copy
from them. Had he but read, with half that application,

Borelli's treatife " De Motu Animalinm," he wouldfcarcely

have maintained, as he has done, that men would fwim na-

turally, like other animals, if they were not prevented by
fear, which magnifies their danger. We have abundant

experience againft this : throw any brute, newly born,

into a river, and it fwims ; throw an infant in before it

is yet capable of fear, and it fwims not, but i9 drowned.

The reafon is, that the human machine differs very nota-

bly in its flructure and configuration from that of brutes

;

and particularly, which is very extraordinary, in the fitua-

tion of its centre of gravity. In man, the head is ex-

ceedingly heavy, with regard to the reft of the body

;

by reafon the head is furnifhed with a very great quan-

tity of brain, and has, befides, a deal of flefh and bones,

and no cavities only filled with air ; fo that the head im-

merging under water by its own gravity, the nofe and

ears are foon filled : thus the heavy carrying down the

light, the man is foon drowned and loft. But in brutes

it is otherwife : for the head, here, having but little

brain, and there being abundance of finufes therein ; its

weight, with regard to the reft of the body, is much
lefs confiderable ; fo that they are eafily able to keep
their nofe above water ; and thus refpiring freely, are out

of danger of being drowned, on the principles of Itatics.

In effect, the art of fwimming, which is no otherwife

to be acquired but by exercife, confifts principally in

keeping the head above water, fo that the nofe and mouth
being at liberty, refpiration may be carried on : for as

to the feet and hands, it is enough to ftir them, and to

ufe them as oars to conduct the veffel.

Swimming of Fi/h. The fwimming of fifti, in general,

is greatly afliited by their air-bladder. Thofe kinds which
hsve not this bladder, either have regular lungs, and
contain air in them, as is the cafe in the cetaceous fifties ;

or they have remarkably thin and flat bodies, as the rays

and thornbacks, and the pleuronecti ; or remarkably long
and flexuous ones, as the petrornyza ; and by thefe means
are capable of eafy flexuous motions, which, with the

help of the fin6, thruft them any way at pleafure ; though
their bodies are not fo nicely poifed, as to the weight of
the water, as thofe of fuch fifh as have the afiiftance of
thefe air-veffels.

It has been fuppofad by fome, that the motion of fifti

in the water depended principally upon the pectoral fins,

but this is eafily proved falfe by experiment ; for if the

pectoral fins of a fifti be cut off, and it be again put
into the water, it will be found to move forward or fide-

ways, upward and down, as well as it did when it had
them on. If a fifh be carefully obferved, while fwim-
ming in a bafon of clear water, it will be found not to
keep thefe pectoral fins conftantly expanded, but only to
open them at fuch time a6 it would ftop or change its

eourfe, this feeming to be their principal, if not their

only ufe. The pectoral and ventral fins, in the common

fifh of the cathetoplateous or comprefled form, ferve in
the fame manner in keeping the fifh ftill, and ferve in
fcarcely any other motion than that towards the bottom

;

fo that this motion of the fifh, which has been generally
attributed to their fins, is almoli wholly owing to their

mufcle3, and to the equipoife of their air-bladder. That
the ufe of the pectoral and ventral fins is to keep the
fifti Heady and upright in the water, is evident from the
confequences of their lofs : if they are cut off, and the
fifti put again into the water, it cannot continue in its

erect natural pofture, but ltaggers about, and rolls from
fide to fide. The fins of the back and anus are alfo of
great ufe to the keeping of the creature in its natural

petition, as is eafily feen by cutting them off, and obferving
the motions of the fifh afterwards.

Though a great deal depends on the motion of the

mufcles of the feveral parts of the body in the fwimming of
the fifh, yet the tail, and thofe mufcles which move the
lower part of the body to which it is affixed, are the great

inftruments by which their fwift motions in the water are

performed. The moving of the tail, and that part of the
body to which it adheres, backward and forward, or fide-

ways any one way, throws the whole body of the fifh

ftrongly the contrary way ; and even in fwimming ftraight

forward, the motion and direction are both greatly affifted

by the vibrations of this part, as .. 'y be experienced by the

motion of a boat, which, when impelled forward, may be
firmly guided by means of an oar held out at its ftem, and
moved in the water as occafion directs. The dorfal mufcles,

and thofe of the lower part of the body between the anus
and tail, are the principal that are ufed in the motion of this

part, and thefe are therefore the moll ufeful to the fifh in

fwimming. The mufcles of the body feem to have their

principal ufe in contracting the belly and the air-bladder.

They have been fuppofed of ufe to move the belly-fins ; but
there are too many of them for fuch a purpofe, and thefe

fins have each its peculiar mufcle, fully fufficient to the bufi-

nefs. The ufe of the tail in fwimming is eafily feen, by
cutting it off, and committing the fifh to the water without
it, in which cafe it is a molt helplefs creature. See AlR-
£ladder, and Fish.

Swimming or Giddinefs In the Head, a difeafe fometimes

affecting neat cattle and fheep, and which is not unfrequently

a troublefome and dangerous diforder 111 thefe forts of live-

ftock. Where the brain is affected with a fort of irritation

or inflammatory itate in fome of its parts, the complaint hag

often the title of fough or frenzy given to it ; but where
there is nothing of this kind, but merely a fort of reeling

and unlleadinefs in the gait and manner of the animals, it is

moftly of the nature of itaggers.

The cure or removal of the complaint is conftantly to be
managed in the manner of one or other of thefe diforders,

according as the nature or the appearances may be, both in

regard to medicine and diet or food, which is proper and
neceilary. See Staggers.
Swimming of Seed- Wheat, in Agriculture, the practice of

floating it in a tub or other proper veffel, nearly full of

water, in order to prepare it as feed, by having the light im-

perfect feeds removed. The methods of effecting this are

performed fomewhat differently in different diftriAs. But in

Eifex and fome others, common water, in which a certain

quantity of lime has been mixed, or falt-water, is poured
into a tub which is capable of containing twenty or thirty

gallons ; into this water the wheat is put, until the veffel be
full within about three or four inches of the brim ; the

whole is then well ftirred together with a flout flick, or,

which is better, a light fhovel. All the light and imperfect

or
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or defective grains naturally rife and fwim upon the furfacc

of the water ; thefe are repeatedly taken ofl by a (kimmer,

until few or none remain behind. The whole refidi

thewlic.it, with the mt together into a baiket-

ftraincr, which is placed over another tub of limilar

and capacity ; the water pafles freely through into the tub

underneath, and the wheat left behind in the bafket

is emptied out upon the floor of the place where the

operation is performed, whether it may be brick, clay, or

any other. When a fufficient quantity for the next d

thus prepared, the heap i- fpread out and levelled

to about three or four inches in depth or thiclcnefs, or to

fuch a thicknefa as may be thought the molt proper and con-

venient, and then fomc well flaked lime is evenly lifted over

it ; alter which it is Itirred over and over again, until the

lime and wetted wheat be as uniformly mixed as poflible, and

the grain fufficiently dried to be capable of being fown on

the foil >wing morning. In tome places, different falinc 'or

other fubftances are diflolvcd in or mixed with the water

ufed in ftvimming the wheat, but this is not a very common
practice.

The ufeful practice of fwimming wlieat is now, however, a

good deal left off in many diltri&s, and other modes fubfti-

tuted in its Head, fuch as fpriiikling and liming it only on the

floor, the ufe of medicated and other deeps, cVc. as have been

(hewn under the proper heads. See STEEPING ofSeed-Grain

and Seedr.

By the pra&ice of fwimming wheat for feed, there would
feem to be much advantage gained ; as, from all the light de-

fective grains being taken away, there is no danger of lowing

that which is improper for affording a Itrong healthy vege-

i and growth ; and belides, fuch good and perfect

walhing may have the effect of removing any fort of fmutty

Contagion that mav be prefent, as well as all forts of light

feeds of the weed kind that may be among the wheat.

SWINCIANY, in Geography, a town of Lithuania;

39 miles N.N.E. of Wilna.

SWINDON, a refpectable market-town in the hundred

of Kingfbridge, Wiltfni d, is lituated 36 miles N.
from Salifbtiry, and 83 miles W. from London. From the

filence of our early hiltorians refpecting this town, it is pie-

fumed to have been anciently of little importance, and no

way connected with any remarkable civil or military event.

The name, however, is at leafl coeval with the Couqueft,
" Svindune" being the appellation by which it is diltin-

guifhed in Domefday-book. According to the parlia-

mentary returns of the year 181 1, the parifli contained 263
houfes, and 1341 inhabitants. There is no particular trade

carried on here ; but as a number of perfons of independent

fortune refide in the town, their conftant intercourfe gives a

degree of life to the place, while, at the lame time, their man-
fions contribute materially to ornament it. The purfu

hufbar.dry, a-d the working of fome extenfive quarries in the

vicinity, afford employment for the mafs of the people. The
Hones raifed from thefe quarries are ufually of great magni-

tude ; a"d, in refpect to the quality of beauty and durabi-

lity, fcarcely yield, when cut, to the molt celebrated P

land Hone. A market is held every Monday for corn at d
other commodities ; and on every alternate Monday for

cattle. Five fairs are alfo held annually. The petty fei-

11 for the Swindon divili n of the hundred are held lure.

The p.irilh church Hand at the fouth-eaft end of the town,

is neatly fitted up in the interior, and contains leveral mo-
numents ; one of which, on the cafl fide of the north aifle,

commemorates Mrs. Millecent Neate, who died July 9,

1, in the 73d year of her age. Adjoining the church-

1, on the fouth-weft, i; a mill, worked by water con-
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ducted by pipes from a well called Church-Well Pond. At
the extremity of the horizontal pipes another is fixed, ver-

tically, in height about ten feet, through whi< h the W

1 elevated to :i trough, whence it falls upon the mill-wheel,

and turns it with perfect regularity. A refpectable free-

fchool, lituated 111 Newport-ilreet, was ellabhlhed 111 1764,
fie inftrudtion of twenty boys and live girls in reading,

writing, and arithmetic, and is fupported by voluntary con-

tributi

Swindon-Houfe, a feat of the family of Goddard, (tan

at a fhort diltance from the north fide of the church-yard.

It is a neat, modern edifice, with a line lawn, and extenfive

pleafure-grounds attached to it.

In a field at Brome, a fmall hamlet to the northward ol

Swindon, is an upright Itone, called Long-Jlone, ten feet in

height ; and, in the meadow below, is a range of lmaller

Itones, placed in a ilraight line. Thele are conjectured to

be remains of a druidical work.—Beauties of England and
., vol. xv. Willlhirc, by J. Britton, F.S.A.

SWINE, in Agriculture, a well-known animal of the

quadruped kind, which is of much importance to the

farmer in many fituations ; and which, under proper modes
of management in refpect to breeding, rearing, feeding, and
fotte 1 affords a good profit. See St ^.

It is well known that the hog is a native of all the tem-
perate climates of the old world, but was not found 111

America, until introduced by the firlt difcoverers, the
Spaniards, whofe black breed has had a wonderful inci

1) tli on the American continent and in the iflands. But it

has been aliened by naturalifts, that fwine are not indigenous
to thefe iflands

;
probably, however, without any fufficient

authority. They are, however, no longer found wild cither

here or in France. But the European wild boar, the ori-

ginal ltock of our domeflic breed, is Hill to be found in the

forelts of Germany, and other countries on the continent,

; generally preferved as a Dealt of chafe. According to

the writer of a late Trcatife on Live-Hock, he has a dark
brinded, grey colour, fometimes nearly black, or of a

dufky yell >w, with longitudinal flripes, like thofe of the

domeftic kind, called corderoy pigs. He is fmaller than the

tame hog, with upright, wide ears, long powerful fnout,

large head and fhoulders, high crelt, deep fhort body, and
thin hinder-quarters, and endowed with confiderable acti-

vity. The African hog is red or fandy in colour, with

a fmall head, long, flender pricked ears, foft and fhort

hair, and a long tail, touching the ground. But the writer

is. not informed whether this be the fame variety as that

wh'ch is ufed in this country as a crofs, under the name of
the African. He farther Hates, too, that the Ethiopian
hog has wattles under the eyes, is large, and in a wild
Hate. And that the Cape Verde hog, another African va-

riety, is alfo large, with more length than the former. It

!ded, likewife, that the fmall, almoft naked, Ihort,

large-bellied black pig of China, with the white, have
long well known in this country, as a crofs for finenefs

of bone and quickivh of ]-r lof, But whether the Po
gal, of nearly limilar form with the lalt, be only a variety

of that fpecies, heis n >t informed, or whence we derive the

, thick-hided tonhy. In Batavia, he aflerts, they have

long ufed the to: ky, or fliort crofs. And he has heard

that our fandy or rufous pigs arc of Italian origin, and that

the neighbourhood of Turin is celebrated for its excellent

breed. Tne Bofnian and Servian pigs, with winch the

markets of Vienna are fupplied, if we may credit travellers,

have the character, he contends, of being at once the

hardielt and the handfomell in the world, and luch as will

Hand travelling with the leall walte.
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However, in regard to the native pigs of Ireland, France,

and Germany, at leall fuch of them as he has feen, they

are of the large, flat-hided, heavy-eared breed, withlonger

legs, and of ft ill worfe form, but refembling our old breeds

of York and Shropfhire. And it is further itated, that the

hogs of Curdiftan, in Afia, are of the largelt fize and

weight. Alfo, that Ariltotle and other ancient writers

mention a peculiar variety of fwine in Illyria, which do

not divide the hoof. Mnfcal fays, this whole-footed breed

exifted in his days in the neighbourhood of Windfor, and

that they were a large and fuperior fpecies ; and, on en-

quiry, the firft of the above writers finds fome remains of

this variety have been found in Berkfhire of late years, but

that they have now ceafed to be a diftinft variety, and a

few individuals only of them are occafionally met with.

The variety of hog with undivided hoofs occurs, it is

faid, in the canton of Neorro, not far from Saffari, in the

ifland of Sardinia.

Indeed it may be noticed, that there is evidently much
diverfity in thefe animals, in different fituations and circum-

ftances, which require to be particularly attended to by the

farmer, as it is a point of much advantage in this, as well as

all other forts of live-ftock, to have a good breed, for it will

conftantly pay better than thofe of the more inferior kinds.

But, like molt other defcriptions of farm animals, they fhould

probably, in fome meafure, be adapted to the nature of the

keep, and the circumftances of the management under

which the farm is conducted. They mould poflefs, as much
as poffible, the points and properties mentioned below

;

which the farmer mould never negleft or be inattentive to in

fele&ing them for his different ufes. The chief marks made
ule of in dittinguifhing the breeds of this animal, are thofe

of the form or fhape of the ear, and the quality of the

hair. The pendulous hanging down, or lop-ear, aid the

coarfe harm hair, are commonly afferted to indicate largenefs

of fize, and thicknefs of (kin : while ereft or prick-ears

fhew the fize to be more fmall, but the animals more quick

in feeding. And it has been obferved by fome of the older

writers, that thefmooth ioft-haiied pigs are moft fuitable for

warm climates.

But the hog or fwine, to be well formed, mould not be

too long, but full in the bead and cheek ; thick and rather

fhort in the neck ; fine in the bone ; thick, plump, full and

compact in the carcafe ; full in the quarters ; fine and thin in

the hide ; and of a full fize, according to the fort, what-

ever it may be ; having a difpofition to fatten well and ex-

peditioufly at an early age. Varro, and alfo Columella,

however, defcribe what was confidered in their time as the

marks of a good hog, to be a fmall head, fhort legs, long

bodies, large thighs and neck, and the bridles, particularly

on the neck, thickfet, ereft, and ftrong.

And it is obferved by the author of the General Treatife

on Cattle, that depth of carcafe, lateral extenfion, breadth of

the loin and breaft, proportional length, moderate fhortnef3

of the legs, and fubitance of the gammons and fore-arms, are

great effentials. Thefe are qualities, he thinks, to produce
a favourable balance in the account of keep, and a maf6 of

weight which will pull the fcale down. In proportion too
as the animal is capacious in the loin and breaft, will be ge-

nerally the vigour of his conftitution ; his legs will be
thence properly extended, and he will have a bold and firm

footing on the ground, to which, however, it is farther ne-

ceffary, that his claws be upright, even, and found. He
adds, however, that a good hog may have a coarfe, hong,

ugly head and ear ; and thefe may be fafely claffed

among the non-eflen rials ; yet a fhort, handfome, fprightly

head, with light, .pointed, pendulous ears, of moderate

file, are pleating to the view, and may fometimes have a
favourable effect in the market. For head and ears, the Ox-
ford, or rather fmaller Berkfhire pigs, are good models ; and
for true fhape, the improved Shropfhire, Hereford and
Gloucelter. If colour deferve any confidcration, he fhould

prefer the light and fandy and yellow-fpotted, at leall fuch
fkins appear far the moll delicate when dead. In refpeft to
the fkinof pork, he gives a preference to the thick over the

thin fkin. And he remarks, that our beft bred pigs are

often thiek-fkinned, but fuch fkin i; tender, gelatinous,

fhining, eafy to mafticate, even in the fhape of roaftcd

crackling, and very nutritious ; whereas to eat the crackling

of thin-fkinned pork, cafe-hardened by the aftion of fire,

requires teeth equal to the divifion of block-tin. The
health of fwine is to be ellimated by their cheerfulnefs, by
the glofs upon their coats, and their fkin being whole and
free from eruption. It is an extremely unfavourable indica-

tion when the head is hung down, the fnout approaching
the earth like a fifth leg, and when the flanks heave and are

hollow. If pigs bark (fnort) on being alarmed, it is an
excellent fign of found health and good keep.

It may be obferved, that the breeds or varieties of thefe

animals are fo extremely numerous, that almoft every county
or diftrift of the kingdom is in poffeflion of a particular kind.

But they may be diftinguifhed into the large and fmall forts,

of the former of which, the following are the moil valuable

breeds :—the Berkfhire, the Hampfhire, the Shropfhire, the

Gloucefterfhire, the Herefordfhire, the Rudgwick, the

Wooburn, the Wiltfhire, the Yorkfhire, the Northampton-
fhire, the Leieefterfhire, the Lincoln/hire, the Norfolk, the

Suffolk, the Eflex, &c. And the principal diilri&s for

thebreeding and rearing of thefe animals at prefent, are Berk-
fhire, Hampfhire, Shropfhire, Gloucefterfhire, Hereford-
fhire, Wiltfhire, Northamptonfhire, Leieefterfhire, Lincoln-
fhire, Yorkfhire, Norfolk, Suffolk, Effex, and Sufiex or
Surrey.

The Beri/hire Breed. — This is a breed which is diftin-

guifhed by being in general of a tawny, white, or reddifh

colour, fpotted with black ; large ears hanging over the

eyes ; thick, clofe, and well made in the body ; legs fhort

;

fmall in the bone, having a difpofition to fatten quickly :

when well fed, the flefli is fine. The above county has been
long famous for its breed of fwine. But according to the

author of the Treatife on Live-ftock, the old breed is now
fo totally worn out, that he believes for many years paft,

no poffibility has exifted of obtaining a living model. They
were defcribed to him as being long and rather crooked-

fnouted ; having large heavy ears ; body long and thick, but
not very deep ; legs fhort, with much bone. They formerly

made great weights. But the new breed is, he maintains,

lighter in the head and ear, fhorter in the carcafe, with
fomewhat lefs bone, and higher in the leg, in colour gene-

rally dark-fpotted. He fuppofes that the Berkfhire

breeders have made a very judicious ufe of the pug-crofs,

by not repeating it to the degree of taking away all fhape

and power of growing ffefh, in their flock ; and he is in-

formed they now mean to difcontinue any farther mixture.

The breed, as it now flands, is about in the third clafs in

point of fize, excellent in all refpefts, but particularly as a
crofs for heavy flow-feeding forts. The fmall porking
variety of Berks, and thofe of Oxfordlhire, with round
carcafes, fhert and handfome heads, appear to him to have

defcended from the Axford breed. On the whole it is an
ufeful breed, that has extended itfelf from the diftrift from
which it takes its name, over moft parts of the ifland. It

is the fort moftly fattened at the diltilleries ; it feeds to a
great weight, and is good for either pork or bacon. This

fert
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fort is fuppoled by many M the mod hardy, both i" re-

fpeft to their nature, and the food on which they are fed.

The Berklhire is, however, a fort of hog that requires

eon It ant good keep, declining fait under other circum-

ltances.

Tie Hamp/hire Breed. — This is a kind of large hogs
which is longer in the body and neck, but not of To com-
pact a form as the Berkfhire ; they are moftlv of a white

colour, or fpotted, and are well dilpofed to fatten, coming
up to a great weight, when properly managed in relpect

to food. But the writer ot the late work on Livc-ltock

lays, they arc generally dark-fpotted, fome black, of a

longer and flatter make than thofe of Berks, cari more
pointed, head long and (harp, rclembling the Eflex. How-
ever, he Ipeaks of them as they are found in the range of

Balingltokc and Andover. They are generally, he fays,

bought up with the Berks (lock, the dealers themfelves be-

ing inattentive to any didin&ion between the two varieties.

The goodnets of the Hampfhire hog is proverbial, and he

has never obferved in any breed greater or quicker proof.

The Shropfhire breed is another large fort of hogs, which
are found valuable where the keep is in fufHcient abundance
for their fupport. They are not fo well formed as thole of

the Berkfhire kind, or equal to them in their difpolition to

fatten, or to be fupported on fuch cheap food. The Itand-

ard colour of this breed, according to the above writer,

is white or brinded ; and that anterior to the late improve-

ment, they might be looked upon as nearly as poffible the

original large breed of England. They are a breed of the

largett li/e, flat-boned, deep and flat-fided, harm or rather

wiry-haired, the ear large, head long, (harp and coarfe,

leg too long, loin, although very fubflantial, yet not fuffi-

ciently wide, confidering the great extent of the whole
frame. With all their defe&s, they were, he fays, ever ex-

cellent Itock, and have been improved within the lad fifteen

years by the Berklhire croli, which has reduced the length

both ot their legs and carcafe, and rendered their heads

lighter : in confequence the new variety, (hewing the Berk-
fhire fpots and form, feeds quicker than the old fort of

thefe animals. Shropfhire has long been employed in breed-

ing (tores for the fupply of the London feeders, and of the

Eflex farmers, who thus turn their clovers to the mod pro-

fitable account.

The Gloucejlerjhirc Breed.—This is likewife a large breed,

but inferior to either of the above, being tall and long in

fhape, and by no means fo well formed. The colour is in

general white. It has two wattles hanging from the throat.

Mr. Marfliall fuppofes this to have been the prevailing

breed of the ifland. It is faid to be thinner in the (kin

than the Berklhire breed, and to require better forts of

food. According to the above writer on Live-ltock, this

breed is a fize under the Hereford fort, and a fhorter and
more trufled pig ; there is alfo, he thinks, a handfome round-

nefs of the bone and frame, which didinguifhes this breed.

Formerly he ufed to fee many fandy pigs among them, and
fome with very heavy, thick ears, but they arc not now fo

heavy-eared. They are, he fays, good ftock for any
purpofe.

The Herefordfhire Breed.—This is alfo a large ufeful breed,

but perhaps without pofleffing any advantage over thofe

that have been defcribed above. The fame writer on Live-

(lock thinks it a variety of the Shropfhire, or an intermix-

ture, which cannot now be traced. He fay9 they are

fhorter, have lefs bone, and lighter heads ; ears fmaller,

thinner, and more pointed ; coat- fomewhat lefs harfh than

thofe of Shropfhire ; and are quicker feeders ; colour ori-

ginally light. There may be found in this breed many in-

dividuals of the trued form ; thry are generally good found

Hock, full of growth, and afluredly among the molt profit-

able bacon-hog* we have. They have been of late crolled

with the Berkfhire boars, of which the belt of them did

not, he thinks,, ltand in any great need.

RudgViUk Breed. — This is a large kind of fwine,

which the author of the Survey of Middlefex fays is the

largelt in the ifiand, met with at the village of that name,

on the borders of Suflex and Surrey. They feed to an ex-

traordinary fize, and weigh, at two years old, nearly

double or triple the ufual weight of other forts of hogs of

that age. As large breeds pay the farmer the bed in many
cafes, luch a breed deferves to be attended to in the fydem
ot hog management.

The Large Spotted Wooburn Breed.—This is a breed in-

troduced by the late duke of Bedford, being large in fize

and of various colours. It is a hardy, well-formed, pro-

lific fort, riling quickly to a large weight.

The Wihjhlre breed is a long-bodied low hog, hollow

about the fhoulder, and high on the rump ; middling, large

pointed ears ; round bone ; light in colour. It is dated by
the above writer on Live-ltock, that of late years this breed

has been eroded with the pug and the Berkfhire forts, and

that the new variety appeared to him fmaller than the

old breed, and darker in colour, fpotted, with round car-

cafe, handfome pug face, and fome with prick-ears : and

that this crofs is by no means a new thing. The boars ori-

ginally made ufe of, were of the wild breed from Barba-

dos, in colour red, or red fpotted with black, which were

fent from that ifland, more than fifty years fince, by a gentle-

man to his relation at Axford, near Marlborough, and

thence the variety produced were long called the Axford
breed. Without doubt, he fays, the Axford fmaller va-

riety, and part of the new Berkfhires, originated in the

fame fource.

The Tori/hire Breed.—This, in the old kind, wa9, it is

faid by the writer above cited, probably the word large

variety we had ; extremely long-legged and weak-loined,

their conditution not of the founded fort ; and bad dy-
pigs in the winter feafon ; they were yet quicker feeder*

than fome of the fuperior breeds. They have been improv-

ing, he thinks, fome years from the Berkfhire crofs, but

are dill inferior to the north-weftern dock, fetching a lefs

price at market. Probably fhort-legged Gloucefterfhire

boars might fucceed with this breed, or the entire adop-

tion of Hereford dock might be attended with dill more
profit.

Belides thefe, there are fome other breeds in different

counties of a middle fize.

The Northampton/hire Breed.—This breed was formerly,

according to the above writer, a handfome, light-eared,

white, deep-fided pig, with middling bone, and quick of

proof : the breeders have fince, he fays, tried the new
Leiceder, and, if he is rightly informed, without fuccefs.

They have again, it feems, returned to their old breed,

adopted fome improving crofs, and at prefent breed middle-

fized well-fhaped pigs, both for their own and the Bucking-

hamlhire dairy farmers.

The Lelcejlcrjhire breed is, in the original itock, large, deep,

and flat-fided, light-fpotted, with rather handfome head

and ear. The above writer on Live-dock is not informed

whether the Bakewell variety has much merit in its own
county.

Some improvements have been made in the Devonfhire

fort of hogs, it is faid by the writer of the Agricultural

Report of that diltrict, by a crofs with the Leiceder boar,

which has much fpread, and given a roundnefs to its frame,
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with a proportionable depth of body ; its legs have alio

been Ihortened ; a liner bone produced, with a difpofitioti

to look much better, when growing as a (tore, and to feed

quicker and more kindly in the fly. By a farther crofs

with the Chinefe breed, thefe erodes have confiderably re-

duced its fize ; but the advantages accruing therefrom, are

the confutation and habits of a profitable animal, weighing,

when 18 months old, and fattened to its frame, from 16 to

20 fcore per hog.

The Lincoln/hire breed is a breed that was formerly, ac-

cording to the above author, light coloured and white, like

thofe of Northamptonfhire, many of them having curled

and woolly coats. They are ilill, he fays, middle-lized,

quick-proving pigs.

The Norfolk breed is a fmall, fh irt, up-eared, porking

fort, various in colour, white, blueifh, itriated
;
generally

an inferior kind, which the lame writer on Live-ftock thinks

it would be to the intered of that great corn county to im-

prove ; they are, however, of a thin-fkinned, quick-proving

kind. But in the vicinity of Lynn, and generally on the

Lincoln fide of the county, there is a larger-fpotted variety

of very good form and quality, which fhould be encou-

raged.

^The Suffolk Breed.—This is a fmall, delicate, white fort

of pie, which, the fame writer fays, has for many years

had great reputation, and at this time, there is not only a

ftrong prejudice in their favour in their own county, but

they have many advocates out of it. They are fhoiter,

and more pug formed than the Norfolks; and by their dilh-

face and pendent belly, it may be fuppofed that the variety

proceeded originally from the white Chinefe. Some of the

Suffolks are very handfome, and very regularly fhaped ;

their defects are, he thinks, that they are great confumers

in proportion to their fmall bulk, and that they produce

little flefh. He fuppofes that the fmall Hamplhiie boar

would be a profitable crofs for fows of this breed.

The EJfex breed is a fort which are up-eared, with long

fharp heads ; roach-backed ; carcales flat, long, and gene-

rally high upon the leg ; bone not large ; colour white, or

black and white, bare of hair, quick feeders, but great

confumers, and of an unquiet dilpofition. A mixture of

the tonky with this old breed produced an improved and

fhorter variety, called the half-blacks, a very- ufeful kind of

Pig-

This breed, called the Eflex half-black, in the bed forts

of them, is thought in that diflnc/t to be inferior to none

in the kingdom. They feed remarkably quick, grow fad,

are thin in the fkin, and light in the bone and offal, and

they are alfo an excellent quality of meat. The fows are

good breeders. There are, it is faid, a great many pigs

bred and fattened in the above neighbourhood, and fent to

market for jointing pork, weighing from fix to eight or ten

ttone, which weight they come to at five or fix month: old,

without putting up : they have fome beans given them as

they run.

In other counties, alfo, there are many other varieties,

which it is unneceflary to mention here.

In refpeft to the varieties of thefe animals, Mr. Donald-
fon remarks, that the Berkfhire and Hampfhire hogs are

the largeft ; but that it is mod probably from the Berk-
fhire dock, that the greated number of varieties of the

country have fprung. And that they are of a very lar^e

fize, the four quarters frequently weighing, when fat, not
lefs than from 600 to 800 weight ; the medium weight of
the hogs fattened for hams and bacon do not, however, ex-

ceed from 300 to 400 weight. The above writer ipeaks of

a breed in the northern parts of Scotland, whole appear-

1

ance, being very different from that of any other fort in the

ifland, denotes them, it is thought, to have been the ori-

ginal breed of the country. They are fmall, ill-formed,

bridly, wild-looking animals, and arc very probably the

remains of that breed, which we may fuppofe to have
ranged through the forelts and woody parts of the kingdom
for ages in a date of nature.

It may be further noticed too, that in the fmaller breeds

of thefe animals, there is likewife much diverfity or differ-

ence in regard to the fize, as well as other qualities, lint

that the principal forts of them are thefe : the Chinefe, the

Englifh white, the fwing-tailed, &c.
The Chinefe breed is a breed which is diftiriguifhed by the

neck being thick ; the body very clofe, compaft, and well-

formed ; the legs very fhort, and the fize fmall ; the

flefh delicate ; the colour various, as black, white, brown,
and tawny. This breed is particularly difpufed to fatten

in an expeditious manner, and has, in confequence, fprcad

over a great part of the kingdom. It is mod adapted for

being ufed as pork ; but is much too imall for being cured

for bacon. It is mifchievous when not well run/.

The fmall 'white Eng/i/h breed is another breed of the

fmall kind of hogs, that is met with in many didrirrts ; it

is of a white colour, thick, compact, and well made in the;

body ; fhort in the leg ; the head and neck well formed,

and the ears douching a little downwards. It is well dif-

pofed to fatten, and perfectly hardy. It prevails much in

the northern diftri&s.

The ftving-tailed breed is an ufeful fort of the fmaller kind

of hogs, that is hardy in its nature, and of confiderable

weight in proportion to its fize.

It is, however, common for fome farmers to prefer mixed
breeds, as being more beneficial than either of the large

or fmall perfeit breeds. Where this is the cafe, the Berk-
fhire, with a crofs of the Chinefe, has been found a very pro-

fitable fort, as being capable of feeding to a confiderable

weight with a moderate proportion of food, and in a diort

time.

It has been well remarked by the author of the Genera!

Treatife on Cattle, that nothing can be more groundlefs,

than the common affertion, that there is no fuch thing as

breed in pigs, the only meaning of which is, he thinks,

that the affertors have not taken the pains to feek it. The
number of regular breeding counties of this article of dock
is confiderable, and the peculiar chara&eridics of form, in

each variety, as d>ftin£tly marked as in any other clafs of

animals. That there are numberlefs intermixtures, that ra-

dical changes are introduced in the courfe of time, even in

thofe diitritts mod prejudiced in favour of their own pecu-

liar variety, and that in many counties, where a few only-

are bred for home ufe, they have no fettled breed, is a com-
mon cafe with every other fpecies of cattle-dock and ani-

mals. There can, however, be no doubt, but that the

difference of breed in this fort of live-dock, is as obvious

as in that of mod other kinds ; and that in order to have

good pigs, it is neceffary to be attentive to the breeds, as

in the other forts of domedic animals. And it may be
noticed, that in the breeding and croffing the* different forts

with the view of improvement, much care is requifite to

adapt them to the nature of the different objefts aimed at,

on the principles that have been laid down in confidering

the nature of breeding animals for the purpofe of the farm,

in order to have them to the greated advantage. See
Breeding, and LiVE-Stoci.

Therefore whatever the breed, or fort of fwine it may be,

that is employed in the raifing of the dock, the molt per-

fect and bed formed male and female animals of the fame or

other
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t ther proper kind fliould be feledted for the purpofe. And
id providing hogs or fwine for the purpole ot breeding, 1

Ihould conitantly be well fed, and taken care of, a by being

United in their food and negle&i d, their growth and healthy

condition are confiderably affefted.

By fome it lias been obferved, th here

is a certain vent for the (lock produced, the breedi i will be

well repaid for growing and purch in tin. view.

And that breeding, in proportion to the greater trouble and

rilk, is more profitable than pun-hating t | Further,

that if it be- intended to breed for tale, in a llore Itate, it is

of the more confequence to procure a regular and well-

Ihaped breed ; as Inch will always meet a preference in the

fair or market, especially if they are to be driven to the

hern diitriefs. The nature and lize of the breed (hould

depend upon the abundai;ce or fcarcity of food. In the

former cal je breeds are laid by Mr. Knight to be

the mod profitable, from the circumftance of the difference

in the proportions between the living and the dead profitable

ht, being the leait in thelargeit breeds.

It ha< likewife been fuggelted, that the bed tlock may
be expected from the boar at his full growth, but not more
than from three to live years old. And that no fows

fhould be kept open for breeding, unlets they have large

capacious bellies. Being well fed from the teat, the tow
will procreate at feven months ; and if (he be of the kind in

winch th • .dency to fat increafes the riik of bring-

ing forth, probably the Suffering her to breed as early and

as quickly as potlible may contribute to amend the defect.

It is alfo hinted, that if a tow of this detcription would
admit the boar the third, or within a few days after pig-

ging, impofing upon her the fevere tatk of conltant breeding

and fuckllng, would doubtlefs keep her fuffieiently lean and

roomy for the production of a good litter. It is probable,

however, that the quality and tize of the pigs would fuffer.

But fome fuppofe it better to defer the low's taking the

boar till ten or twelve months old, as (he becomes more

flrong, and affords better litters of pigs ; and that the boar

fhould always be a year old or more before he be put to the

fows, as by this delay he attain- a better growth, and is

more vigorous.

It may be remarked in refpect to the period of bi

with young, that in the fow it is about four months ; and

the ufual produce is from about eight to ten or twelve pigs

in the large, but more in the fmaller breeds, which in .

ral bring the greatcft number, and the moft early.

General Management and Store-feeding. — In the ordinary

management of twine, fows, after thev have had two or

three litters, may be killed ; but no breeder fhould part with

one, whillt (he continues to bring large litters, and to rear

them with fafety, although cultom often induces the farmer

to kill fuch fows, and to fubftitute others of not perhaps half

the value in their places. In cates where fwine are made an

object to the farmer, great care (hould be taken to have a

good boar e mltantly along with the tows, in order that a

proper fucceffion of young pigs may be produced. And by

this means the fows are likewife made to take the boar more

expeditioufiy.

Farther, it has been obferved by a late writer, that as

there is great difficulty and expenee attending the rearing

of youni: pigs in c< !d feafons, the farmer (hould contrive as

much as poffible to have his litters early in the Ipring and

autumn feafons, as about the end of March or b

April, and the latter end of July, Augull, or bi

the i
;
month; as at thefe periods much lei

will be futlaincd in the death of the pigs, and lets expenee

be incurred in food. The litters which are pigged in June,

or the early part of the following month, fhould always be

I and advantageous. But it

: keep the late autumn Inters, as the

ci hi ni the winter is almoft fun y many of them,

and caufe i . thereby. With a late litter, it may,
'imes be I to fuller them to

fuckle and teed with the fow, the keep being of the molt

three or tmir months, from which

manag molt delicate poik might be provided at a

fcarce leafon.

In all cafes, however, great care fhould be taken that the

idvance in their pregnancy, be lodged fepa-

rately, lelt their bellies be hurt by others lying upon them ;

and it is of Itill more confequence, that no Other fwine be
wit Inn reach of them at the time of bringing forth, lince in

that cafe the pigs would moft probably be devoured as they

fall. The fow.. (hould alfo be attended in pigging with

much care in order to preferve the pigs ; and it may be
\iry fometimes during three or four days afterwards.

Such fows as have- the unnatural propenlity of devouring

their young, (hould be well fecured at the time, and be dif-

pofed of as foon as poffible, as they never do any good in

keeping as breeders. It is found that dry, warm, and com-
fortable lodging is of almott as much importance as that of

food ; in this fyftem of management, the lows and pigs not

being turned abroad by any means in bad weather. The
pigs may be weaned in about eight weeks, after which the

fows may be (hut up, feeding them well, and on the retura

of their milk, they will mollly exprets very plainly their

delire of taking the boar. The fows require to be fed in an

extraordinary manner while they are nurling, particularly if

they liav.^ a number of pigs to fupport.

And in the pig fyftem it is alfo of much confequence,

both in refpeit to economy in the labour of their attendance,

and the railing a large proportion of manure, as well as the

advantage of the hogs, to have regular and convenient pig-

5 upon an extenlive fcale, containing (eparate apart-

ments for every defcription, with offices tor boiling, (team-

ing the food, and (towage, and citterns to contain walh for

the animals. See YLoG-Sty.

Alio in the management of thefe animals, it is of great

utility and advantage to keep the different forts feparate and

diltinft from each other, as the fow-s in pig, thofe with pigs,

and the (lores according to their ages ; as it is only in this

way that they can be kept to the moft profit and ad-

vant.i

It may be obferved in regard to the food of this fort of

farm-ftock, that as the breeding of pigs is a bufinefs that

affords the farmer a confiderable profit and advartage in

various views, it is of effential importance that he be pro-

vided with fuitable kinds of food in abundance for the tup-

port of the numerous tows that it will be neceflary for him

to keep, and the great number of pigs that mult be raifed.

Upon this be!' erly and effectually done, his fuccefs

and advantage will in a great meafure depend. The crops

capable of being cultivated with the molt benefit in this in-

tention, are beans, peas, barley, buck-wheat, potatoes, car-

rot I, parliiips Swedifh turnip , cabbages, lettuces, clover,

lucern, chicory, &c. The proportions in which thefe

crops (hould be grown for this purpofe mult vary according

to circumftances ; as tin kind of hogs, their extent, and the

manner of difpoling of them ; but whatever number may be

kept, an equal proportion of root crops, and thofe of the

gra!s kind, will be requifite, with about half as much of

thofe of the farinaceous or grain kind, as thofe of the root

fort ; and a quantity of the luxuriant vegetabl: kind, fully

in proportion to the number of hogs that are to be fed on

fuch
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fuch forts of food. And that in the fupplying of the hogs

with food, a diftin&ion is to be made according to the dif-

ferent kinds, in order that the molt may be made of the food.

The fows confiderably advanced in pig, and thofe with digs,

fhould be fed in a better manner than the (lore pigs. The
former fhould be fupplied with good wafh twice or oftener

in the day, and have a fufficient allowance of cabbages, po-

tatoes, carrots, or other fimilar vegetables, fo as to keep

them in good condition ; which is (hewn by the glofs of

their coats. The fows with pigs fhould be kept with the

litters in feparate (lies, and be (till better fed than thofe in

pig. Where dairying is praftilod, the wa(h of that kind

which has been preferved for the purpofe, while the dairy-

ing was at the height, in brick citterns, conftru&ed for

receiving it from the dairy, mutt be given them, with food

of the root kind, fuch as carrots, parfnips, potatoes, and

cabbages, in as large proportions as they will confume them,

in order that the pigs may be properly fupported and kept

in condition. But where the bufineis of dairying is not

carried on fo as to provide wafh of that fort, meal of fome
kind or other muft, Mr. Young thinks, be had recourfe to

for the making of wafh, by mixing it with water, which, in

the fummer feaion, will be fufficient for their fupport ; and

in winter it mull be blended with the different forts of roots

prepared by boiling, or, when for the young pigs, with oats

and pea-foup. With this foup and dairv-wa(h, where
proper attention is beltowed, young pigs may, he conceives,

be weaned and reared in the winter feafon even with profit

and fuccefs. The pea-foup is an admirable article when
given in this intention ; it is prepared by boiling fix pecks

of peas in about fixty gallons of water, till they are well

broken down and diffufed in the fluid ; it is then put into a

tub or ciftern for ufe. When dry food is given in combina-

tion with this, or of itfelf, he advifes oats, as being much
better than any other fort of grain for young pigs, barley

not anfwering nearly fo well in this application. Oats
coarfely ground have been found very ufeful for young hogs,

both in the form of wafh with water, and when made of a

fomewhat thicker confidence. But in cafes where the fows
and pigs can be fupported with dairy-wa(h and roots, as

above, there will be a confiderable faving made, by avoiding

the ufe of the expenfive articles of barley-meal, peafe, or

bran and pollard. The farmers fhould however, as cau-
tioufly as poffible, avoid having recourfe to fuch fubftances

in thefe circumftanc.ee, as being unprofitable. Indeed Mr.
Donaldfon remarks, that in the ufual mode, the pigs reared

by the farmer are fed, for fome weeks after they are

weaned, on whey or butter-milk, or on bran or barley-

meal mixed with water. They are afterwards maintained

on other food, as potatoes, carrots, the refufe of the garden,
kitchen, fcullery, &c. together with fuch additions as they
can pick up in the farm-yard. Sometimes they are fent

into the fields at the clofe of harveft, where they make a

comfortable living for feveral weeks on the gleanings of the

crop ; at other times, when the farm is fkuated in the neigh-

bourhood of woods or foreils, they are fent thither to pick
up the beech-malt and acorns in the fall of the year. And
that when they are arrived at a proper age for fattening,

they are either put into (lies fitted up for the purpofe, or
fold to diltillers, (larch-makers, dairy-men, or cottagers.

And he adds, that fwine are fold to the butcher at different

ages, and under different names ; as pigs, when a few weeks
old ; as porkers, at the age of five or fix months ; and as full

grown hogs, at from eighteen months to two years old. The
young pigs are commonly roalled whole ; the porkers are
ufed as frefh or pickled pork ; and the full-grown hogs are

for the molt part converted into ham and bacon. The

demand for porkers, whicli for London in particular is verj

great, and which continues almolt throughout the year, u
chiefly fupplied from the dairies within reach of that metro-
polis. From the time they are weaned, they are kept con-
itantly on whey, or fkimmed or butter-milk, with fre-

quently an addition of peafe or beans, or barley-meal.
Such good keeping not only makes them incrcafe rapidly in

fize, but renders them fit for the butcher at an early age,
which is a point of fome importance. It is alfo a matter of
importance in the management of fows and pigs, to keep
them conftar.tly well littered down with clean draw, or fome
other fimilar article, as. by this means they are kept per-
fectly clean and healthy, and at the fame time a large quan-
tity of manure will be raifed. And it is obvious, that where
the pra&ice of cultivating crops of various kinds purpofely
for the food and fupport of fwine prevails, the fows and
(lore pis™ will of courfe be fupported during the winter

feafon, as from the beginning of November to the middle or

latter end of May, by the various roots, as above, that have

been ilored in this intention, in combination with the pre-

ferved dairy-wa(h, and other articles. Befides, it is advifed

by Mr. Young, that at the latter of the above periods, the

whole of the hogs in the yard fhould be looked over and
forted ; fuch as have attained half or more of their growth
being drawn and turned upon the clover, lucern, or chicory

crops, where they (hould be kept till towards the latter end of

September, the fences being kept in perfectly good order, and

proper ponds and other places provided for the hogs to drink

at. Under this management they are found, he fays, to

grow rapidly, the food in general agreeing well with them,

and they are then taken up in excellent condition for being

fattened. In this fyftem, the material difference from the

former mode is, he fays, in fele&ing the fufficiently grown
hogs from the fows that have pigs, and the weaned pigs,

and only leaving the latter to be fed with the dairy or other

wafh, with fuitable green food, fuch as lettuces, cabbages,

tares, &c. by which a much larger (lock of breeding hogs
may be kept. The tares and cabbages may be ufed for the

fows that have fpring litters, and the lettuces for thofe that

have autumn litters. It is obferved, that thefe plants are of

great ufe for fows and pigs, promoting the increafe of milk

in a great degree ; affording great affiflance where the

dairies are fmall ; and in all cafes tending to prevent the con-

fumption of grain, which is of great importance in hog
management. From the fweet juicy quality of the lettuce,

the hogs are not only extremely fond of it, but it becomes
highly nutritious. In this way, the fwine may be well fup-

ported and carried forward till the ftubbles are cleared,

when they may be turned upon them, and thus the whole

year be provided for, in thefe different ways, with the

greateft economy and profit.

The Swedish turnip and the feed of the fun-flower may
alfo be ufed in this way, it is faid, with great benefit.

Farther, it has however been Hated by fome, that al-

though this fyftem of management be advantageous, that of

foiling the hogs in the yards with green food is, notwith-

llauding the increafed expence of it, andthe unavoidable waite

of a certain portion of the food, highly preferable, on account

of the vait (tore of manure that may be raifed. It cannot,

however, be attempted with propriety, unlefs the farmer

be provided with abundance of fome fort or other of mate-

rials for the purpofe of litter, and fubftances of the peaty or

earthy kinds, for the purpofe of covering the floors of the

hog-yards, in order to abforb and prevent the wade of any
portion of the liquid matters that may fall upon them. In

this method, clover, chicory, tares, and lucern, are the kinds

of food that are mod commonly employed ; but there are

others
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others that may be brought to their alliflancr when necef-
fary, especially on the (tronger torts of land, fuch as l>. ana
eaten green, which afford a large quantity of food in pro-
portion to the land they occupy, the whole Item beinj
fumed; and cabbages may likewife be had recourfe to I i

the fummer as well as winter Food of thefe animals. Mr,
Young advifes, that the yards oi the hog-fties mould have
gates lulHcicntly large for bringing in carta loaded with the
difterent articles of both food, fl tors, and lit

tor removing the manure that is made in them. In this fyf-

tem of practice, inftead of a few fows only being kept, a

was ufual in combination with the dairy iyllem,
numbers may be maintained, and a great many young pigs
be raifed. But in order to derive the greateft
from it, the above writer thinks it mould as much as poffible

be lo contrived that the fows only pig twice in the year, as

has been mentioned above ; as by this means there will
never be a long and expenfive feafon for rearing the pigs
before they are put to the ftaple food of clover or pota-
toes, &c. But this circumftance is much removed by the
provilion of crops raifed exprefsly for fwine.

Alfo the ufe of hay-tea in the More-feeding of hogs lias

been attempted by Mr. Saunders o( Stroud, Gloucefter-
Ihire, with much fuccefs. II was led to the ufe of this

liquid, from confidering ii in weaning of calves. In
his experiments, as dated in the Agricultural Magazine, the
forts of hay made ufe of were clover, fainfoin, and luc

and he thickened the tea or wafli, indifcriminately, with
either grains, or bran, or pollard, or any kind of meal, or
boiled cabbages, or boiled potatoes (carrots, though ex-
cellent, he had none); fome:imes adding two or more of
thefe articles, as his ftock of either molt enabled him. And
he had the great fatisfaction to find, that he made a Angle
fack of boiled potatoes, when mixed with wafh, and with-
out any other ingredient, go as far as four or five facks
(though boiled), when he gave them to the pigs alone ; and
the expence of the wafh, thickened with potatoes, is con-
fiderably lower than potatoes alone. With the view of
(hewing the practicability of profecuting the plan indivi-

dually upon a larger fcale, he gradually mcreafed his Itock
to upwards of four hundred ; and in the courfe of his ex-
periments he ufed nearly fifteen hundred hogfheads of the
warn, confuming, when his Hock was at its higheft, about
five hogfheads da:ly. A d incredible as it may appear, he
maintained them, collectively, at the very low rate of one
penny a-head per day; and in excellent ftore order, and
many of them fit for the butcher. It defer ves particular

attention, he fays, that in a week or fortnight after he
commenced his experiments, the pigs, which lie had before
been feeding with pota< improved in their coats,

which, from looking coarfe, affumed a glofc, and became
fine and Ihort ; a proof furely, it is thought, of the great
nutrition of the food, and of it; p rfeetiy agreeing with the

pigs. Nor is il, fay ; he, lefs rem rkable, that this voracious
animal, though fed with this food but twice a day (wl
he pr> Ftener), would lie down contented for th

mainder, provided he was well ringed, and had a warm
dry place to fhelter himfelf under. And this he attributes

to the following caufm, befide the nutritive pr.
>p

the wafh. He found it hen>. ticial to ftore the b tiled pot;

in large calks (in which he conceives they would keep gi

above a twelvemonth), and when thi y Lid remained in I

fome tirr.e, freed from the water that t

fwhich is confidcrcd noxious), they not only went farther,

but tl red a fpirit ; a: Ifo,

apprehend . liderable ltrength, they difpofed thi

mal to betake himfelf to relt, from their foporific and in-

toxicating qualities ; a cireumftance evidently conducive to
his quicker growth. Nor can an objection be railed, it is

fuppofed, to thi. food, when applied lo the flelh of the ani-

mal. So far from poflefling any pernicious quality, it com-
municate' , perhaps, a richer and more delicate flavour to
the pork and bacon than they receive when fed after the

common mode ; and the butchers and others not only ea-

gerly purchafed his pigs, but commonly remarked that they
rapidly improved when put up to fatten. And hence, lays

he, arifes another molt important confederation. He is con-
fident he could make one lack of meal, of whatever de-

le, iption, go as far as two facks in the common mode of
fattening. For, by gradually thickening the wafh with
meal, it forms, he thinks, the belt introduction to the higher

and laft Itages of fattening, both for pork and bacon : in-

deed that method fhould be followed throughout the pro-
ccl , ufjng the wafh inftead of water. The mcreafed quan-
tity of a cheap and highly nutritious food, thus adminif-

tercd, will fatisfy the voracious habits of this animal, and
yield, he fays, the greatelt profit ; and this alone would
caufe an immenfc annual faving of corn, which would tend
to enfure plenty and chcapnefs ; the grand defiderata in

all experiments. For the price of a commodity, in a
great degree, depends on the relative quantity produced,

the regular confumption ; to leffen the confumption,

therefore, diminifhes the demand, and has the fame effedt

as increasing the fupply, which mult neoeflarily cheapen
the article.

He obferves further, that clover, or fainfoin hay, at

4/. 13/. 4^/. per ton, is 4J. SJ. per hundred, and one half-

penny per pound ; and that twenty pounds of either, well

boiled, will make, with the addition of the incorporating

ingredients, fuflicient wafh or food to maintain throughout

the day fifty (tore pigs, from three months old to an in-

definite age upward.
It is remarked that carrots, either raw or boili d, are ex-

cellent ; and thefe, with oatmeal and gra. i make a

cheap and good addition. And that the hay, into

the furnace to boil, fhould be inclofed in a net, or a baflcet

with a lid to it, or in a tin-kettle and cover, filled with large

holes, and the potatoes (or carrots, &c.) fhould be (learned

over the hay-tea, whillt gently boiling or This

may eafily be done, by fitting to the fun (lei, hav-

ing a number of holes of the fize of a common auger bored

through the bottom of it, fo as to allow the (team to pals

through the potatoes with which the veffel is tilled ; and
having a little moilt clay, or a wet flannel or cloth put cir-

cularly round the bottom, where it rell on. the mouth of

the furnace, fo as to fecure the ltcam from efcaping. By
this mode of (teaming the potatoes, a conliderable laving

will be made in the article of coal. The p itatoes fhould

be but (lightly (teamed or boiled, and not reduced to a pulp,

and .vhilit hot, fhould be trod or rammed in cafks for future

ufe. The hay, after boiling, may be dried, and perhaps

offered to ftore cattle ; or elfe thrown t I tcr,

or, to add to the dung-heap. The wafh fhould be carefully

to the pigs in a lukewarm (late,. and if meal or pollard

be added, it fhould be thr he tub or cooler imme-
diately lilt'-r boiling the wafh, and well mixed together;

but (tcamr 1 or pollard, and even the grain'-', might

be a further improvement. Th is a fuf-

ficicnt fall, may be led into the furnace, without any trouble

whatever, by means of a leaden pip yed

he furnace by a fpout from the pump ; and the tea

may be drawn olf through a cock into a cooler, which
fhould be placed by the fide of the furnace. To convey

afh to the pigs, he ufed an open barrel or hogfhead,

fufpended
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lufpended upon a pan- of fhafts, with wheels to it, and drawn

by a fingle horfe.

But it is added, that in thefe eftimates of the expence of

maintaining the pigs, it fh mid be obferved, that he has

taken no credit for the article of manure ; and thus his pigs

will make the farmer a prefent of their dung, as well as pay

him a good price for their keep. Fifty Itrong ftores, with

a fufficient quantity of (tubble (which is frequently ploughed

into the land), or carpenters' (havings and law-dud, or virgin

earth, or fand, efpccially fea-fand (where obtainable), laid

down in the yard, will make, he fays, in the courfe of the

year, from two to three hundred waggon-loads of excellent

manure : the fea-fand will add faline particles to the manure,

and check evaporation. And he thinks it neceffary to re-

mark, as a moft favourable circumllance, that the hay -tea

binds the dung of [wine, and renders it hard and black, like

fheep's dung ; and if it does not produce this effeft, it mult

alluredly be either bad in quality, or not properly boiled,

or not rendered fufficiently ftrong ; all which particulars

fhould be mod carefully attended to ; and the (late of the

dung is an admirable guide to go by. The hay fhould al-

ways be of an excellent quality ; and that which heated belt,

and contains moft of the faccharine juices, fhould have the

preference. Bad hay is certain deltru&ion to the pigs.

Clover (lands tirft, next fainfoin, and lallly meadow hay.

Indeed, moft of his experiments were made, he fays, (though

rtot by choice,) with meadow hay.

However, on the former of the above plans of keeping

fwine, the fales for lean hogs fhould, Mr. Young obferves,

annually take place in October, the litters of April being

then difpofed of as ftores, and thofe of Augnlt kept till the

fame period in the following year, in order to be fold as

baconers, when none are fattened on the farm.

And in regard to the expence of keeping all forts of

ftore-fwine, it mult obvioufly vary considerably, according

to the convenience of procuring their food, and the excel-

lence of the management that is purfued. In fuckling lows,

it has been eltimated upon the average at from cighteen-

pence to three (hillings the week; and while in pig, from one

(hilling to eighteen-pence ; weaned pigs, at fird, from one

(hilling and sixpence to two (hillings and fixpence ftr head

;

and afterwards, till they are become fully grown, at from

one to two (hillings each in the week. Calculations of this

fort are, however, liable to much error, or differ greatly

under different circumflances.

Fattening.—It may be noticed, in refpeft to the practice

of fattening of hogs, that it is a bufinefs ufually performed

at two different times of the year, as in Oftober, and Fe-

bruary or March : the former is, however, the molt princi-

pal period. In this fyltem, various fubftances have been re-

commended ; but thofe molt commonly employed are fome

fort of farinaceous material, with fkimmed milk, and dairy

or other kinds of wafh. For the fmaller forts of fattening

hogs, coarfelv ground oats mixed with thefe wadies are ex-

cellent. Barley-meal and pollard are likewife frequently

made ufe of for the purpofe, with much fuccefs. The
meals of peafe and beans, when given in fufficient propor-

tions for the purpofe of fattening, are apt to heat them too

much, and produce a difficulty of breathing ; but for the

large or full-grown hogs, pea-meal, or peas unground, are

probably the belt material that can be made ufe of. A por-

tion of bean-meal, or whole beans, may likewife be given

occafionally with advantage, as both thefe articles contain a

much larger proportion of nutritious matter in the fame

bulk, according to Darwin, than any other fort of grain,

and are more lafting in their effects on the fyflem, from

their undergoing the procefs of digeltion more flowly, per-

haps on account of their containing a larger proportion of
oil in their compofition. Malted barley given whole has

likewife been found highly beneficial in the fattening of
hogs, the quantity of fweet nutritious matter being thus

greatly augmented, according to Mr. Bannilter. Acorns
in the fame ftate have likewife been found to fatten hogs,

but they cannot be depended on as a food for this ufe.

Potatoes and carrots have alfo been occafionally tried in the

fame application ; but as they never anfwer well without

being boiled and combined with the meal of fome fort of

grain, it is a much better and more economical pra&ice to

convert them to the purpofe of (lore-feeding, and depend
upon farinaceous fubftances for fattening the animals. It is

(tated by the author of Modern Agriculture, that in Hamp-
(hire, Glouceflerfhire, and fome other of the forell di drifts,

beech-malt and acorns are much ufed, not only as food for

hogs while rearing, but alfo as a means of fattening them. In
the former cafe, the hogs are driven into the woods, and al-

lowed to forage for fublillence for a considerable part of the

year, as well as in autumn : in the latter, thofe intended for

flaughter in the end of the year, are brought home from the

forells foon after the fall of the acorn and beech-maft is

over ; they are then put into flies, and their fattening is com-
pleted with the fame fort of food, (a great quantity of which
is collected by the poor people, and fold to the farmers for

the purpofe,) with an addition of peas or beans or barley-

meal. But that the dairies are the great fources whence the

butchers draw their fupplies of hogs, as well as porkers,

Jufl, fays he, as the dairies are employed, either in the

making of butter, or of cheefe, fo whey mixed with barley-

meal, or fkimmed and butter-milk, are the chief forts of

food on which the hogs on a dairy-farm are fattened. Many-

are the incidental additions daily made to the flock of pro-

visions fet apart for the fattening of hogs ; in fhort, every fort

of offal from the dairy, the kitchen, &c. is thrown into the

trough ; but milk and whey, or barley-meal, with an al-

lowance of peas and beans, for a few weeks before they are

killed, constitute the chief articles of food given to fatten-

ing hogs on all dairy-farms. And it is added, that very

great numbers of hogs are annually fattened at the distille-

ries in the various parts of the kingdom. It is (tated in the

Report of the County of Surrey, that between nine and ten

thoufand are fattened on the grains, wafh, and other offals

of three diftilleries only in that diltricf. From this fome
idea may be formed of the total number of hogs thus an-

nually made fit for the butcher. In the firft ltage of fat-

tening, they are only allowed grains and wafh ; but for fome
weeks before they are ready for market, they are permitted

daily a certain quantity of meal or grain : this not only

brings them fatter forward, but renders their flefh firmer,

and better adapted for curing as fait provisions, the ufe to

which it is for the molt part applied. But he thinks, that

perhaps of all the modes in which hogs are fattened, that

adopted at the corn-mills and ftarch-works is the bell ; while

the food on which the hogs are fattened (the refute of grain)

is freed from any naufeous mixture ; it is alfo more nutri-

tive than any other that is applied to the fame ufe. It i9

deferable, it is faid, to correcf an error too much believed by
the vulgar, that the malt-diltillers' pork is not good, the

hogs, it is aflerted, being kept in a ftate of intoxication

;

whereas the contrary is the faft ; it being notorious, that

the beft pork for fea-voyages is that from the malt-diltillers

(who always finifh them with hard meat) ; and it is equally

certain, that the beft bacon in the kingdom is made
from thofe hogs; and he would be a bad workman, who,

left fpirit enough in his warn to make his hogs drunk. It.

is, indeed, not probable that this prejudice (hould be well

founded,
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founded, fince, upon inquiry, it has been found that the

fatted at the diftilleries fetch the fame price, both at

the bacon merchants and Victualling-office, as any other.

Into fome parts of the county of Eflez a pcacticc Ins

recently found its way, which was fir II tried, it is believed,

by Mr. Pattilon, of Maldon, of fatting larger hog* in

leparate flails, fo conltructed that the animal can, at his

pleafure, conveniently rife up and lay down, but cannot
turn round. It i> faid that they will thrive in this manner
faller than in any other way : they are certainly fed by
thele means more cleanly, as they cannot get at dirt or filth

of any kind ; the Halls they are in are paved upon an in-

clined plane from the head to the tad of the animal, and
they are cleaned out every day by means of a hoc and
broom. Barley-meal mixed with water is the food ; and the

above farmer has found the improvement fo great, that he

will engage that a pig forward in flefh, weighing 70 lbs., (lull

in twenty-eight days increafe in weight to 140 lbs. ; the

gain of 70 lbs. live weight may be called 45 lbs. dead,

which, at S</. per pound, is 30/., or 7/. 6d. a week. This is

very confiderable, and affords fufticient rcafon for conceiv-

ing that the method is a real improvement. The quietnefs

of thefe (lies caufes them to fatten more quickly, as they

have only to eat and deep. See PlG-Cafi.
Thefe are the principal modes of fattening thefe ufeful

animals.

It may be obferved in regard to the quantity or weight

of pork produced by a given quantity of peas, beans, meal,

or other materials employed in the fattening of hogs, that

it has not been well afcertained, and it is probable that a

great deal will depend upon the fize, breed, and difpofition

to fatten ; but, judging from the value of the animals before

and after they have been fattened, it is fuppofed by Mr.
Knight, in a paper in the fecond volume of Communications
to the Board of Agriculture, that a Winchelter bufhel of

the firlt of the above articles may add about nine or ten

pounds to the weight of a good hog of twenty fcore, or

perhaps fomething more upon a larger, and confiderably

lefs upon one of a (mall fize. A hog, he fays, when put

up to fatten in good condition, (and they fhould never be

put up in the contrary (late,) which when fat will weigh
twenty fcore, will confume in the proportion of fix or (even

bufhels of peas or other fimilar materials.

It is faid, that the produce of the native Devonfhre hog,

croffed with the Hampfhire or Leicelter, will, if fed in the

following manner, double its weight in about twelve weeks.

Begin with about two-thirds of boiled or lleamed potatoes,

and one-third of peafe and barley ground in equal quantities

into meal, well mixed together. The mefs mud be feafoned

and enriched with the meal, as the appetite of the animal

may require ; and when fat, he will be found to have con-

fumed from fourteen to fixteen bufhels of ground peafe and

barley. This breed, again eroded with the Chinefe, will

fatten in two-thirds of the time, when it will be found to

have nearly, if not quite, doubled its weight alfo.

It is noticed no, that the proportion of fat to lean, or,

in other word', < f pork to bacon, in the above breeds, may
be thus dated. The Devonfhire country hog, when well

fed, will priduce, for one pound of pork, one pound and

a quarter of bacon. This, eroded with the Leiceller or

Hampfhire breed, will produce, for three quarters of a

pound of pork, one pound of bacon. This crofs, again

varied by the Chinefe, will, in two-thirds of the time, pro-

duce, for two-thirds of a pound of pork, one pound of

bacon. The breed, therefore, feems to have much influence

in this bulinefs.

And in refpect to the method of giving the different rr.a-
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tenals that are employed \h the fattening of (wine, there are

different opinions entertained ; fome contending that they
fhould he ufed as much as poflible in a folid form, wafh, as

drink, being occafionally given ; while others prefer the con-
trary method, "as the moll beneficial: as, in the latter

mode, there will b<- left time taken up by the hogs in feed-

ing, and of courlc more left for them to lleep and red in,

at well as more economy in the food and labour of giving it,

it is probably the mod advifable, Mr. Young fuppofes the

mod profitable mctli >d of converting corn of any kind into

food for hogs, is t grind it into meal, and mix this with
water in citterns, in the proportion of five bufliels of meal
to one hundred gallons of water, dirring it well feveral times

a day for three weeks in cold weather, or for a fortnight in

a warmer feafon, by which it will have fermented well, and
become acid ; till which time k is not ready to give. This
mixture mud always be (lined immediately before feeding,

and two or three ciderns fhould be kept for fermenting in

fucceffion, that no neceffity may occur of giving it not duly
prepared. The difference in profit between feeding in this

manner, and giving the grain whole, or only ground, is fo

great, that whoever tries it once, will not, he think?, be apt
to change it for the common methods. He further dates,

that pea-foup is an excellent food for hogs, and may,
though he has not fufficicntly compared them, equal the

above, efpecially if given in winter, milk-warm. It is,

however, well obferved, that wherever food is prepared by
heat, the expences of fuel and labour are a great drawback
on the profits of the fydem. It fhould, therefore, be well

confidered, before it is undertaken. But in whatever way
the food may be given, great care mult be taken that the

hogs have a full allowance at fufficiently fhort intervals, to
keep them condantly in a date of red ; as it is on this prin-

ciple that they become fat in an expeditious manner. It is

indeed frequently obferved, in fattening hogs, that they pay
better for their keep in the latter part of their fattening than

in the former ; which probably arifes, in fome meafure,

from their not being fed in a fufficiently full manner, or with

fufhoient frequency in the beginning, fo as to keep them in

a (late of perfect quietude in the dies.

And with regard to the length of time that is neceffary in

fattening thefe animals, it varies much according to the date

in which they are put up, their fizes, and the difference

in their difpofitions to fatten ; but it is in general from five

or fix weeks to two or three months, while this procefs is

going on. It is likewife of great importance to keep the

hogs clean, dry, and warm, by having them frequently well

littered down : the advantage of warm dies, with warm food

in cold weather, has been found to be very great in pro-

moting the object of the feeder.

Further, in all cafes, it is the bed practice to have the

pigs callrated while young, as the male pigs may be g-lded

at about three weeks old without danger, and the female

ones be cut or fpayed when a month old ; though, in thr

latter cafe, the operation is frequently performed at a much
later period. The fows, when not wanted for the pui

of breeding, may alfo be fpayed. This bufmefs is moilly

done by perfons who are in the condant practice of it, and

requires experience and care. See SpAYING.
It may be dated, that there is a conftant neceffity to keep

all forts of fwine condantly well ringed, in order that they

may red quietly in the dies, and of courfe thrive in a more
perfect manner. This has alfo bi ted by cutting

away the cartilage of the nofe, in which there is no danger.

On the whole, in the management of hogs, much lofi

feems to have arifen from the fuppofition that they can only

be kept with profit, in fo far as they may confume the ma-
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terials that would otherwife be wafted on the farm. There

cannot, however, be any doubt but that (wine will pay for

their keep, as well as any other fort of live-ftock whatever,

where a judicious fyftem of cultivating crops purpofely for

them is purfued. This has indeed been fully (hewn by the

various ttatements that have been made on the fubjett by dif-

ferent writers.

The author of the Treatife on Cattle has well obferved,

that it is not improbable that the reputation of Weftphaha,

for the excellence of its cured pork, is derived from an high

antiquity; that the fuperior delicacy and luxurious flavour

of young milk-fed pork is acknowledged, although fuch a

commodity is not to be obtained in every part of the

country. And he adds, that pork, of all other flefh meat,

is belt adapted to curing and prefervation with fait, and has

the further merit <>f never cloying the appetite ; for it ap-

pears that men will fubfift longer upon that diet, without

defire of change, than upon any other flefh. In various

parts of the country the labourers, and even the farmers

themfelves, very rarely talte, or defne to tafte, any other.

It is doubtlefs, from its folidity, the molt economical and

the molt nutritious food. But it mult not be forgotten,

that the fuperior excellence of fwine's flefh is materially to

be attributed to the fuperior food which they require ; and

that pork or bacon will always be folid and good, in exact

proportion to the folidity and goodnefs of the articles on

which the animals have been fed. For although grafs, hay,

roots, or oil-cake, will fatten a (heep or an ox perhaps to

the maximum point of goodnefs, nothing hitherto difcovered

will do the fame with a fwine, but milk, corn, or pulfe.

When fattened with all other forts of materials, the flefh is

loofe, flabby, and of very inferior flavour and quality.

It may be noticed, that in different diftri&s there are dif-

ferent modes of curing the flelh of fwine, according to the

intention for which it is wanted. In the county of Kent,

when cured as bacon, it is the practice to finge off the hairs,

by making a ftraw-fire round the hog, an operation which

is termed fiual'ing. The fkin, in this procefs, mould be

kept perfectly free from dirt of all forts. When the flitches

are cut out, they fhould be rubbed effectually with a mix-

ture of common fait and faltpetre, and afterwards laid in a

trough, where they are to continue three weeks or a month,
according to their fize, keeping them frequently turned ;

and then, being taken out of the- trough, are to be dried by
a flack fire, which will take up an equal portion of time

with the former ; after which they are to be hanged up, or

thrown upon a rack, there to remain till wanted. But in

curing bacon on the continent, it is moltly the cudom to

have clofets contrived in the chimnies, for the purpofe of
drying and fmoking them by means of wood-fires, which is

faid to be more proper for the purpofe. And a more ufual

mode of curing this fort of meat is that of faking it down
for pickled pork, which is far more profitable than bacon.
In this method, after the hog is cleaned of the hair, and
the head taken off, together with the legs and hands, and
the necks, loins, and all the lean bones cut out, which will

amount to nearly two-thirds of the whole hog, the remain-

ing part, which is the fat or prime pork, is to be cut into

pieces of the fize proportioned to the circumference of the

falting-tub, and every piece rubbed on each fide and on
every part with common fait, having fome beaten faltpetre

fprinkled on each. The bottom of the tub fhould alio be
covered with fait, and when the pork is fufficiently pow-
dered, the pieces laid in, with the rind upwards, and every
one preffed down with all the ftrength that can be ufed,

and wedged in fo clofe as to leave no apparent chafms.
Over this layer is to be fpread a covering of fait, with a

very flight fprinkhng of faltpetre, as too much makes it

hard. In about a month or five weeks, the brine will begin
to rife, and, in a fhort time afterwards, cover the whole
furface of the tub ; but if, from a defect in the fait, it

fhould fail to diffolve into brine within that period, it will

be neceffary to make a quantity of brine, and pour over
the pork ; for unlefs the whole be covered with brine, it

will not keep well. In adding the brine, care fhould be
taken not to difturb the pieces of pork, as that often does
much mifchief to the meat.

But in the county of Weftmoreland, where the curing of
hams has been long practifed with much fuccefs, the ufual

method is for them to be at firft rubbed very hard, gene-
rally with bay-falt : by lome they are covered clofe up ; by
others they are left on a ltone-bench, to allow the brine to

run off. At the end of five days they are again rubbed as

hard as they were at firft, with fait of the fame fort, mixed
with rather more than an ounce of ialtpetre to a ham.
Having lain about a week, either on a ltone-bench, or in

hogfheads amonglt the brine, they are hung up by fome in

the chimney amidlt the fmoke, whether of peats or coals ;

by others, in places where fmoke never reaches them. If

not fold fooner, they are fuffered to remain there till the

weather becomes warm. They are then packed in hog-
fheads with Itraw, or oatmeal feeds, and fent to the places

of fale. It has been found by experiment, as ftated in the

furvey of that diftridt, that hams lofe 20 per cent, of their

weight in the curing, which fully demonft rates the advan-

tage and economy of confuming them without this fort of
preparation.

Bacon is faid to be belt cured in Yorkfhire, and the belt

cut up in Wiltfhire ; but it is well managed in many dis-

tricts.

Further, fwine are fubjeft to many diforders, moll of

which will be found under their proper heads. Where the

parts behind the ears, as is often the cafe in fome forts of

them, crack and become fore in hot feafons, they Ihould be
anointed with a little faturnine ointment ; and where the

udders of the fows take on hard glandular fwellings, as is

fometimes the cafe, the ufe of camphorated faturnine wafhes

or ointments may be employed with benefit, care being

taken to have the parts clean wiped before the pigs are ad-

mitted to fuck. And in fuch cafes, half a drachm of calo-

mel may likewife be ufefully given every fecond or third

night, for two or three times, by which a favourable change

may be induced.

Upon the whole, the hog, from the excellence of its

flefh, its prolific nature, and its quick fattening properties,

may be confidered as one of the molt profitable and advan-

tageous of our domeftic animals ; and which might probably

be reared and fattened in many fituations, in which it is yet

but little regarded by the farmer.

Swine's Crejfes. See Cresses.

SwiHE-Cafe, the name of a fort of wooden building for

containing and fattening fwine, in fome places. See Pig-
Ca/e, and Swine.
Swine-CW, a term provincially applied to a hog-fty in

many places, as in molt of the northern diltricts of the king-

dom. It fiirnifies a fort of hovel of this kind. See Hog-
Sty, and Piggery.
SwwE-Crue is alfo a provincial term ufed for a hog-fty.

SwiNE-T/m/, a term applied to a keeper of fwine.

SwiNE-Oirt, Pilez, or Pi/las, in Agriculture, a particular

kind of oat, which is cultivated for the uie of pigs in fome
places, as in fome parts of Cornwall. It is the naked oat,

or avena nuda of botaniits. By the writer of the corrected

account of the agriculture of the above diltuct, the culture
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of it is faid to be confined to the weftern parts ot the

county ; and that it is generally the farewell crop, in the

bid hufbandry of that trad, to fuch pieces of ground as

have been completely exhaultcd of vegetable food by pre-

ceding crops of potatoes, wheat, and common oats. The
plant is Hated to prow fomething like the common oat, but
that the ilem or tlraw is much finer, being almoft as good as

hay for fodder ; the grain is (mall, being only about the lizc

of the (helled common oat, but that it weighs as heavy as

wheat by the bulhel ; that the grain is excellent for the

feeding of pigs and poultry.

In the former of which applications, one gallon of it,

mixed with twenty of potatoes, forms a rich very tatt

mefs. It fhould be ground, and be well mixed and incor-

porated with the potatoes. It was, however, noticed, that

in fome of the little hovels and cottaget in the trad for this

grain, in the above county, they Itrewed the whole or un-

ground grain over the top of the potatoes, in preparing

them ; the fteam from which makes it fwell much, when it

is mixed with the potatoes, and the fwine devour it with
«»idity.

In ufing it for poultry, they mollly ennfume it in its na-

tural Hate, without being in any way reduced.

In many other parts of that, as well as fome other dillrids,

it is probably fcarcely known at all that there is fuch a

jjrain any where in cultivation. It has been chiefly grown
in black, moory, moilt foils ; and the tillage, culture, and
harvelting of it is much the lame as for oats.

How far it can be grown in this intention, and for fodi

with advantage, remains yet probably to be proved by fur-

ther and more correct trials.

Emm-Pipe, in Ornithology, a name ufed in many parts

of England tor the red-wing.

Swine-Pox. See Varicella, and CuiCKVN-Pox.
SwiSE-Stone, or Stink-Stone, in Mineralogy, a name given

to thofe kinds of lime-ftone which emit a fetid odour when
rubbed, refembling that of naphtha combined with (ul-

phuretted hydrogen. Several kinds of lime-Hone poflefs

this property ; the molt important is the black, or the com-
mon black marble, fometimes called Lucullite, from Lu-
cullut, the Roman conful, by whom it was much admired.

The colour is a greyifh-black ; it is hard, and receives a

high polifh, but is fometimes fpotted with fhells, and other

organic remains, nea'Iy white. Thefe (pots become more
diltindly vifible, when the marble has been expofed to a

warm temperature, as 1. the cafe in chimney-pieces. When
this kind of marble is diffolved in tulphuric acid, a fmell of

iulphuretted hydrogen is emitted. It contains a portion of
oxyd of carbon, to which it probably owes its colour, and
alfo a minute portion of lulphur, and fome alkali.

Black marble forms one of the upper beds of mountain
lime-llone in Derbyfhire, and one of the middle beds of

mountain lime-Hone in the mountains of Craven, in York-
fhire, adjoining Weftmoreland. The latter ie extremely

black, and takes a inoit beautiful polifh. It was rirll dil-

covered in that diKrict by Mr. Francis Webfler, ftatuary

of Kendal, by whom it is extenfively ufed for chimney-
pieces, and other articles. The dark-brown lime-Hone in

tbe vicinity of Brittol is another variety of fwine-ftone,

forming an upper ftratum in the mountain lime-ftone.

Some beds of the ma?i.efiau lime-ftone near Sunderland

are fwine-ftone: thefe occur above the coal formation. In

other charaders, fwine-ftone refembles common lime-ftone

and marble. See Marble and Lime-stone.
SwisB-Thi/l/e, in Agriculture, the fame as the fow-thiftle.

See Tin* i

6WINEFORD, in Geography, a fmall poft-town of the

S W I

county of Mayo, Ireland; 103 miles N.W. by W. from
Dublin, and about 14 N.E. from Caftlebar.

SWTNEHEAD, nrSwiNKHEAD, a fmall market-town
in the wapentake of Kirton, Holland divifion of the county
of Lincoln, England, is fituated 7 miles W. from Bofton,
and 113 miles N. from London. A degree of importance
has attached to this town, from its having been the tirtt

relling-place of king John, after he loft tbe whole of his

baggage, and narrowly efcaped with his life, when eroding
the marfhes, in his military progrefs from Lynn to Sleaford,

the cattle of which latter place was then in his pofleffion.

He left Swinehcad on horfeback, but being taken ill with

a dyfentery, was moved on a litter to Sleaford, and thence
to his caltle at Newark, where he died on the following day.

Matthew Paris and other hiftorians afcribe the king's death
to a fever, brought on by vexation, and heightened by im-

prudently eating peaches and drinking new cyder. But an
author, who lived about a century after the event, aflerts

that the king died in confequeuce of poifon, adminiftercd by
a monk of a religious houfe which then exilled at Swine-
head. This aflertion is combated, and the circumftance

fully difcuffed, in a letter from Mr. Pegge to the Society

of Antiquaries, publifhed in Archseologia, vol. iv. Thii
religious houfe was an abbey of Ciltertian monks, founded
in the year 1

1 34, by Robert Greflei. The fcite was
granted, 5 Edward VI., to Edward lord Clinton. Of the

abbey buildings no velligeo now remain ; but a manfion was
ertded out of the ruins by one of the family of Lockton.
In the parifh church, a fpacious edifice, with a lofty

chancel, is a monument of fir John Lockton, who died in

1 610. Swinehead was Hated, in the population return of
the year 181 1, to contain 273 houfes, occupied by ic6l
perfons. A weekly market is held on Thurfdays, and two
fairs annually.

In tbe adjacent parifh of Surfleet is Crefley-Hall, the
property of Mr. Heron, a defcendant of fir John Heron,
privy cofunfcllor to Henry VII., whofe mother was here

once fumptuoufly entertained by fir John. The Hate-bed
on which (he lay is defcribed by Stukcley to be made of
curioufly embofled oak : it is preferved in a farmer's houfe
in the neighbourhood. Crefley-Hall was rebuilt in 1695,
by fir Henry Heron, knight of the Bath. At Surfleet is

one of the greateft heronries in the kingdom, though it has

been confidcrably reduced of late, on account of the damage
the birds do to the land.— Beauties of England and Wales,
vol. ix. Lincolnfhjre, by J. Britton, F.S.A.
SWINEMUNDE. See Schwixemunde.
SWINESUND, a town of Norway, in the province of

Aggerhuus
; 5 miles S.W. of Fredericfhall.

SWING, To, in Sea Language, is to turn round the

anchors, or moorings, at the change of the wind or tide.

It is ufually exprefled of a (hip, cither whan (he is moored
by the head, or riding at fingle anchor.

S\wsc,-Bridge, or Swivel-Bridge, a kind of moveable
bridge on canals, much ufed for occupation bridges.

Swino or Leaf-Drag, in Agriculture, a name applied to

that fort of tool of this kind, which is formed in fomething
of a leaf-manner, by which it is enabled to give way in the

middle part, and to be folded up into half the lire ; by
which means it not only works better on rounded ridges,

but takes up much lefs room when out of ufe.

There is a patent tool of this fort which is conflruded a
good deal in the fame manner, but in which the tines or
teeth are often placed much too uprightly in the wood,
which, in the opinion of many farmers, is no inconfiderable

fault ; as they are faid to work better, and more eafily,

where they are fet in a fbmewhat leaning-forward direc-

4 Q 2 tier.
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tion, thereby cutting the land over in a more effectual

manner.

This fort of tool, when made ufe of on five-bout lands or

ridges, or thofe of any other number of bouts of fmall di-

menfions, lliould conftantly be formed fo as to fuit pretty

exactly to the fizes of them, and in fuch a manner, as that

they may clear both the outfide furrows at once, in which

the team or moving power may go.

This fort of tool is often found of very great utility on

the ltronger kinds ol land, which have laid feme length of

time in the ploughed (late, bcfoie they are intended to be

prepared for the feed, and which have not had (heep folded

upon them. Some of the lighter forts of thele tools alfo,

in fome c;ifes, anfwer well to be run over the ground after

the feed has been fown.

Swing- Gate. See Gate.
Sv/WG-Plougb. See Plough.
Swixg-7W Hog, a name applied to a particular breed

of thefe animals. See Swine.
Swing-7Vm, of a Waggon, is the bar fattened acrofs the

fore guide, to which the traces of the horfes are fattened.

Swing-IKW, in a royal pendulum, that wheel which
drives the pendulum. In a watch, or balance-clock, it is

called the crown-wheel.

SWINGE, in Geography, a river of Germany, which
runs by Stade, and diicharges itfelf into the Elbe, a little

below.

SWINGING was prefcribed by ancient phyficians, as

good exercife in fome cafes. See Agitation.
SWINGK, or Ismin, in Geography, a town of Iftria ;

6 miles N.N.W. of Mitterburg.

SWINGLE, in the Wire-works in England, the wooden
fpoke which is fixed to the barrel that draws the wire,

and which, by its being forced back by the cogs of the

wheel, is the occafion of the force with which the barrel is

pulled.

Swingle, in Rural Economy, a term fignifying a crank ;

alfo an implement ufed for beating rough flax, which is

fometimes called 3.fcutchiu.

SwiSGLE-Hand, another term applied to the fame imple-

ment ; alfo to the hand which ufes it.

SwiNGLE-Tra?, a term fignifying a fplinter-bar whippin,

or whipple-tree. See Whipple-7Vw.
SwiNGLE-Trre, Indented, in Agriculture, that fort of con-

trivance of this nature which is formed with an indented or

toothed iron rack, of about a foot or a foot and a half in

length, firmly fixed on, in, or about the middle of the Itrong

wooden or bar part of it, in which, by the removal of the

loop of the draught chain into the different indentures of
the rack, the draught is capable of being nicely equalized

and adjulted according to the particular circumltances of
the team or working-power. The bar is formed from a
itrong piece of tough afh-wood, made the thickelt and
broadelt in the middle, and fo as to gradually taper a little,

in both thefe refpe&s, to each of the ends, on which loops

are moftly fattened for receiving the hooks of the traces.

The indented part is made of a (trip of thin iron about an
inch in breadth, doubled up together at every tooth, and
nailed fait upon the fore-part of nearly the middle of the

fwingle-tree, on which the draught loop moves in each
direftion.

This fort of fwingle-tree is much ufed in the Furnefs
part of the north of Lancashire, as a very convenient con-
trivance for equalizing the draught of horfes, in ploughing
witli the teams double. Thus, when two animals walking
in the furrow are yoked to that end of the fwingle-tree

which is towards it, and only one upon the land-fide draws
12

by the other end ; if the moveable middle loop, which ig

connected with the plough by a chain, be placed in the

indented part of the fwingle-tree, at one-third of the length

of it from the end towards the furrow ; the land-horfe, hav-

ing two-thirds of the implement or bar, will perform one-

third of the labour, with as much eafe and convenience aa

his companions.

In practice, however, as the performance of the fore-mod

horfe is commonly lefs than either of thofe behind, probably

in confequer.ee of being at a greater diltance from the point

or centre of draught ; lo the land-horfe ufually draws or

works with lefs length than tw '-thirds of the fwingle-tree

on his fide of the loop, which has been found to be neceftary

by adtual experience.

And when the draught confifts of two or four horfes,

the flidiiu loop is placed in the firlt notch from the left,

which is equidiltant from the ends of the implement, bar,

or contrivance of this kind.

This fort of fwingle-tree is confequently of much im-

portance in all cafes where the teams are employed double,

but more efpecially where the number of animals in them
are unequal. They Ihould be had by all farmers who have

teams working double.

SWINGLING. See Brake.
SWINHOLM, in Geography, one of the fmall Shetland

i{lands.

SWINHULT, a town of Sweden, in Ealt Gothland

;

40 miles S. of Linkioping.

SWINNA, one of the fmaller Orkney iflands, having

about 20 inhabitants, near the S.W. coalt of South Ro-
naldfhay.

SWINOE, one of the Faroe iflands, in the North fea.

SWINOGROD, a town of Ruffian Poland, in the

palatinate of Braclaw ; 70 miles E. of Braclaw.

SWINOY, a fmall iiland in the Cafpian fea, about 12

miles from the W. coalt. N. lat. 59 52'.

SWINTON, John, in Biography, a learned antiquary,

was born at Baxton, Chefliire, in 1703, and entered as

facrifter at Wadham college, Oxford, in 1719, and admitted

to prielt's orders in 1727. In the following year he was
elected fellow of his college, and foon after accepted the

office of chaplain to the Englifh factory at Leghorn.

While abroad, he vifited Venice, Vienna, and Pref-

burg, and became a member of the academy " DegH
Apatilti" at Florence, and of the " Etrufcan Academy"
of Cortona ; and in 1730 he was elected fellow of the

Royal Society. On his return he fettled at Oxford, and

was appointed chaplain to the county gaol, and keeper of

the archives to the univerfity. He married, but had no

family, and died in 1777, at the age of 74. He was a

reclufe fcholar, and fubjed, like others of that defcription,

to abfence of mind. His erudition was profound and re-

condite. His difiertations on antiquities, coins, and inferip-

tions, Etrufcan, Phoenician, and Perfian, were numerous,

and moll of them may be found in the Philofophical Tranf-

aftions. He was alio a writer in the Univerfal Hiftory,

and compofed in that work the account of the Carthaginians

and other ancient African nations, the Turks, Tartars,

Moguls, Indians, and Chinefe, and difiertations on the

peopling of America, and on the independency of the

Arabs. Gen. Biog.

SWIRSEN, in Geography, a town of Farther Pomerania;

7 miles E.S.E. of Polnow.
SWIT, in Natural Hiftory, a name given by the people

of the Philippine iflands to a very fmall bird of the hum-
ming-bird kind, frequent in that part of the world. It is

beautifully coloured, and lives on the honey of flowers.

SWITAWKA,
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SWITAWKA, in Geography, a town of Moravia, in

ttie circle of Olmutz ; 28 miles W. of Olmutz.
SWITHA.i of the fmaller Orkney Mauds. N. ht.

58° 4 1'. W
SW ITOCZ.a towuoi Lithuania; ftj miles S.E. of Minfk.
.SWITZERLAND, Swisskm.and, ffeheHan Republic,

cr Helve.ii, a country of Europe, comprehending under
this denomination, not only the i\ cantons of the League,
but other itates or diftri&s allied to the Swift, or fubjeft to

them; extending in length from E. to W. about 190 or

;oo mile?, and in breadth from N. to S. about 130 or 140
miles. It contains about 14,9(10 or 15,000 fquare miles.

and about 1,800,000 inhabitant*. It is bounded on the N.
by Alfacc and Swabia, on the E. by Tyrol and Trent, on
the S. by the Venetian territories, the Milanefe, Savoy, and
the lake of Geneva, and on the W. by Burgundy and
Franc!.c Comte. Its boundaries are rather arbitrary than

natural ; though on the W., mount Jura feparates it from
France, and on the S. the Pennine alps form a kind of
part ial barrier from Italy.

Hiflory.— This country lies between C° 50' and IO 20'

E. long., and between 4c 50' and 47
J
43' N. lat. The

provinces to which the appellation of Switzerland is now
ap;.' -d, were in ancient times varioufly denominated. The
Romans regarded them as a part of Gaul ; and they were
principally polTellcd by the Helvetii on the W. and the

Rhxti on the E., the chief ntv of the Helvetians being

Aventicuin, now Avenche. The origin of the Helvetii is

uncertain. Some have fappofed that they were of Celtic ex-

traction ; but others, with greater probability, deduce their

crrigin from a Gothic race, and regard them as an ancient

c >lony of Germans. (See Helvetia. ) The Rhxti are

1- id to have been a Tufcan colony ; but this hypothecs is

liable to objections. (See R11 i; 1 1 \.i Before the commence-
ment of the Chriltian era, the territories of the Helvetii

were divided into four province?, whofe capitals were

Zurich, Zug, Orbe, and Avanches or Avanche. Thefe
cantons formed one Hate, in which Crcfar found 12 towns
and 400 villages. When Helvetia was reduced to the form

of a Roman province, it loft its name ; a part of it being

united to Sequai.ia, and the remainder to Rhxtia fuperior.

After the fall of the Roman empire, this country may be

conlidered, in a general view, as poiieil'ed by the Alemanni
on the E., who made an irruption in the beginning of the

fourth century, and are fuppofed by fome authors to have

extirpated the ancient Helvetians. Tiiey all' held Swabia
and Aiface. This country on the W. may be regarded as a

part of Burgundia ; the inhabitants being ft y led " Bur-
gundi trans Jurenfes," becaufe, with regard to France,

they were lituated on the other fide of the mountain I

Jura. When the weftern part of Switzerland, as far as the

river Reufs, was fubjugated by the Franks, they annexed

that portion to Burgundy. The Grifons on the E. were

fubject to Theodoric, and other kings of Italy. The con-

verfinn of the country to Chriftianity, by the Irilh monks
Coluinbanus, Gallus, and others, took place in the beginning

ot the feventh century. Alemannia was invaded by the

Huns in the year 909, and fubfequent contelt6 with thefe

barbarians lafted till about the middle of that century.

The abbey of St. Gal was ravaged by the Huns ; but they

were afterwards defeated by Conrad, king of B rgundy,

about the year 928. About the year 1030, the provinces

which now conlhtute Switzerland began to be regarded a-

a part 1 f the empire of Germany. Divided among feveral

lord , fecular a::d fpiritual, the inheritance of the former at

length, in the courfe of about two centuries, chiefly cen-

tered in the houfe of Hapiburg, afterwards the celebrated

family of Auftria ; and 011 its emancipation in the beginning

of the fourteenth century, firft appeared the modern deno-

mination of Sv . either derived from the canton of

Schweitz, diftinguiftud in that revolution, or from the

general name of.Sehweit/ers, given by the Aultrians to thefe

Alpine people. For the lake of precifion, modern writer*

rellriet the orthography of Schweitz and Schweitzer to

tin- canton ; while the general appellation for the people is

the Swifs, and for the country, Switzerland or Swiilerland.

While the greater part of the country was rent in pieces by
faftion and civil difeord, the three cantons of Uri, Schweitz,

and Underwalden, environed by ridges of mountains, lakes,

and rivers, remained in profound tranquillity. When, in-

deed, the greater part of Helvetia was fubjedt to the German
empire, the inhabitants of thefe cantons had long enjoyed

very confiderable privileges ; particularly the right of being

governed by their own magistrates ; and though the clergy

and many of the ncbles had liefs and fubje£ts in thofe re-

fpeftive territories, the bulk of the people formed feveral

communities almoft independent. During the twelfth cen-

tury, various difputes between the three cantons and the

emperors united them more firmly, and they were accuf-

tomed every ten years, to renew formally their alliance.

Such was their lituation at the death of Frederic II. in

1250. From this period, or foon afterwards, commenced
the interregnum in f he empire ; during that time of anarchy

and confufion, the nobles and bifhops endeavouring to ex-

tend their power and to encroach upon the privileges of the

people, Uri, Schweitz, and Undcrwalden, threw themfelves

under the protection of Rhodolph of Hapfburg, who, in

1273, being chofen emperor, terminated the interregnum.

Rhodolph received a fmall revenue from thefe cantons, and

appointed a governor, who had cognizance in all criminal

caufes, and cxprefsly confirmed the rights and privileges of

the people. Soon after his acceflion to the imperial throne,

Rhodolph liftened to the ambitious fchemes of his fon Albert,

who was defirous of forming Helvetia into a duchy. For
this purpofe the emperor purchafed the domains of feveral

abbies and other confiderable fiefs in Switzerland, as well in

the canton of Schweitz as in the neighbouring territories.

The three cantons, alarmed at this increafe of power, ob-

tained a confirmation of their privileges, which, upon the

death of Rhodolph, was renewed by his fucceflbr Adolphus

of Nafl'au. But when Albert was elected emperor, he

refufed to ratify their rights, and this refufal led to con-

fequences, detailed under the article Si HWJEITZ, which ter-

minated in the famous revolution of January 13, 1308, and

laid the foundation of the Helvetic confederacy. This con-

federacy became afterwards very formidable by the accef-

fion of the other ten cantons, and by the additional llrength

of its m merous allies ; and hence it has remarkably hap-

pened, that Switzerland is the only country which, on the

one fide, has confined tke limit, of the German empire,

and on the other has, until a very late period, fet bounds to

the French monarchy. The accefliun of Zurich, Berne,

Lucern, Zug, and Glaru-, gave llrength and Cblidity to the

union ; and a century and a half elapted before a new mem-
ber was admitted. At length, in 1501, Friburgh and

Soleure, being, after much difficulty, received into the league,

the eight ancient cantons, on that occafion, entered into a

covenant, called the " Convention of Stantz," by which

the articles of union and mutual protection were finally

fettled. No change was effected by the fubfequent recep-

tion of the three remaining cantons, Bade, Schaflhaufen,

and Appeuztl; as they fubfenbed to the fame terms which

Friburgh and Soleure had accepted.

The code of public law between the combined republics

of
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of Switzerland, is founded upon the treaty ef Sempach in

'393 > uPon tne convention of Stantz ; and upon the treaty

of peace concluded in 17 12, at Arau, between the Pro-

teltant and Catholic cantons. From thefe feveral treaties it

appears, that the Helvetic union is a perpetual defenfive

alliance between the 13 independent contracting powers, to

proteft each other by their united forces againft all foreign

enemies. Another eflential objeft of the league is to pre-

serve general peace and good order : for which purpofe it is

covenanted, that all public difcuffions (hall be finally fettled

between the contending parties in an amicable manner, and

with this view particular judges and arbiters are appointed,

who (hall be empowered to compofe the diflentions that may
happen to arife. To this is added a reciprocal guarantee

of the forms of government eftabliftied in the refpeftive

commonwealths. No feparate engagement, which any of

the cantons may conclude, can be valid, if it be inconfiitent

with the fundamental articles of this general union. With
thefe exceptions, the combined ftates are independent of
each other : they may form alliances with any power, or

rejeft the fame, although all the others have acceded to it

;

may grant auxiliary troops to foreign princes j may prohi-

bit the money of the other cantons from being current

within their own territories ; may impofe taxes ; and, in

fhort, perform every otrv;r aft of abfolute fovereignty.

The public affairs of the Helvetic body and their allies, are

difcufi'ed and determined in the feveral diets : and thefe are,

1. General diets, or general aflemblies of the 13 cantons
and of their allies : and 2. Particular diets, as thofe of the
eight ancient cantons ; thofe of the Proteltant cantons, with
the deputies of the Proteftants of Glarus and Appenzel, of

the towns of St. Gallen, Bienne, and Mulhaufen, called the
" evangelical conferences ;" thofe of the Roman Catholic

cantons, with the deputies of the Catholics of Glarus and
Appenzel, of the abbot of St. Gallen, and of the republic

of the Vallais, called the " golden alliance ;" as alfo the

diets of particular cantons, which, befide being members of
the general confederacy, have diltinft and feparate treaties

with each other. The ordinary meetings of the general diet

are held once a year, and continue fitting one month ; the

extraordinary aflemblies are fummoned upon particular oc-

cafions. The canton of Zurich appoints the time and place
of meeting, and the deputy of Zurich prefides ; unlefs the
diet is held in the territory of any other canton, in which
cafe the deputy of that canton is prefident. Each canton
fends as many deputies as it thinks proper. The laft diet

of" Free Switzerland" aflembled at Arau in January, 1798 ;

and all the deputies, that of Bade excepted, which with-
drew from the confederacy, took an oath to defend the
Helvetic conftitution to the laft extremity ; but this folemn
appeal to heaven in defence of their liberties produced, as

the fequel proved, no fubftantial effeft. Their confederacy
was diflolved by the French invafion A.D. 1798.
The whole republic is compofed of 13 cantons, 13 incor-

porated territories, and 2 1 dependent lordfhips. The can-
tons are Zurich, Berne, Lucern, Uri, Schweitz, Under-
walden, Zug, Glarus, Bafil or Bafle, Friburg, Solothurnor
Soleure, Schaffhaufen, and Appenzel, which fee refpec-

tively. The number of inhabitants in the 13 cantons is

faid not to exceed 953,000.
The allies may be divided into " affociated" and " confe-

derated" ftates ; of the former are the abbot and town of
St. Gallen, Bienne, and Mulhaufen ; and of the latter are

the Grifons, the republic of the Vallais, Geneva, Neuf-
chatel, and the bifhop of Bafle. The following landvog-
teys, bailiwicks, diftrifts, and towns, belong, as joint pro-
perty, to certain canton6. As fubjefts of the cantons, we

may enumerate Thurgau ; Rheinthal, containing Rheineck
the capital, the market-towns of Altfallen and Bervang or
Bemeck, and feveral villages ; Sargans ; Gaiter or Galtel,

a mountainous territory, bounded on the W. by Glarus, on
the N. by Utznach and Toggenburg, on the E. and S. by
Toggenburg and Sargans, lying in N. lat. 47 10', watered
by the Linth, and now belonging to the cantons of Schweitz
and Glarus, the inhabitants of which principally fubfiit

by fpinning, and the principal town of which is Scharis

(which fee) ; Utznach ; Rapperfchweil ; Baden; the ter-

ritory of the Free Amts, called the county of Rohr, or

Rori ; and Waggenthal, bounded on the E. by Baden and
Zurich, on the S. by Lucern, and on the W. by Lucern and
Berne, lying in 47 20' N. lat., 20 miles long and 8 broad,

containing 20,00c inhabitants, the upper divifion of which

belongs to the 8 cantons, and the lower to Berne, Zurich,

and Glarus. The Italian territories are thofe which lie be-

yond mount St. Gothard, in Italy, bounded by the can-

ton of Uri, the Grifons, and the duchy of Milan : the

three firll belong to Schweitz, Uri, and Underwalden ;

the other four to the cantors in general, Appenzel ex-

cepted. Thefe are Bellinzona, or Bellenz, j leagues long,

and 2 broad, in N. lat. 46 10', abounding in paftures ;

Riviere or Polefe, 12 miles long, and 4 broad, watered by
the Tefin and the Blegno ; Valle di Blegno, or Val Brenna,

a fertile valley, environed by lofty mountains, and watered

by the Blegno, all which contain 33,000 inhabitants ; Lauis

or Lugano, a fertile dillrift, 8 leagues long, and 5 broad, in

N. lat. 46 , containing 53,000 inhabitants ; Luggarus or

Locarno, a territory in N. lat. 46 6', 6 leagues long, and

5 broad, containing 30,000 inhabitants ; Maynthal, or Val

Maggia, about 28 miles long, bounded by high mountains,

watered by the river Maggia, or Mayn, yielding fome grain

and much pafture, containing 24,000 inhabitants ; Mendris,

afmall dittrict between the lakes of Como and Lugano, very

fertile, and containing 16,000 inhabitants. The allies ot

Switzerland are Gerfaw, or Gerifau ; the Benediftine abbey

of St. Gall, and its territories lying in Brifgau, Swabia,

and Aullria, and containing 91,800 inhabitants ; the county

of Toggenburg; the city of St. Gall, and the territory,

containing 8300 inhabitants, who carry on flourifhing linen

manufactures, and a confiderable trade ; the ancient town of

Biel or Bienne, having about 5500 inhabitants ; the three

united diitrifts of the Grifons ; the free communities in this

country, compofed of three bodies, called Bunds or

leagues, viz. the Grey or Upper League, the League of

God's Houfe, and the leagues of the 10 jurifdiftions, all of

which were united A.D. 1471, and now form one republic,

confiding of 135 parifhes, and 98,000 inhabitants. The
vaffals of the Grifons occupy a valley upwards of 50 miles

from W. to E., watered by the Adda, at the foot of the

Rhastian Alps, containing three counties, and 87,000 inha-

bitants. This valley comprehends the county of Bormio
or Worms ; the Valteline ; the county of Chiavenna, (which

fee,) the weftern part of the valley, 20 miles long, and 15
broad ; and the barony of Haldenftein, in N. lat. 46 50',

conlifting of a femicircular plain, about five miles long, and
fcarcely one broad, with a population not exceeding 400
perfons. For an account of the Vallais > Neufchatel, Vallengin*

Geneva, and the Glaciers, fee the refpeftive articles.

Cenjlitution and Government.—Under the former head we
have already given fome account of the government of Swit-

zerland. The cantons of Berne, Zurich, Lucern, and Fri-

burg were ariftocratical ; thofe of Uri, Schweitz, Under-
walden, Zug, Glarus and Appenzel, were democratical,

The ariftocracies were compofed of a great council and a.

fenate ; the latter, in fome cantons, enjoying exclufive au-

thority,
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ttiority, and in others afting under the controul of the great

or fuprcme council, that affembled at dated times, and fu-

pcrintended the adminittration of public affairs. In th

mocracies the fupreme power was veiled in the people at

large, who, in feveral cantons, ailembled annually for the

purpofes of legiflation, and in others to chufe their ma^if-

tratcs and councils of regency. Notwithdanding this

great variety in their forms of government, an almolt unin-

terrupted tranquillity reigned in thole frnall independent re-

publics. The eonititution of the 13 cantons was aboliihcd

bv the French in 1 79S, and by the conllitution of the 29th

of May, 1801, Switzerland was divided into 17 departments.

In February, 1803, a new government was prefented to

the 19 cantons into which Helvetia was divided. Ac-
cording to the conllitution now eflablifhcd, the iegiflative

power in every canton was veiled in a grand council, and the

executive power entruiled to a little council or fenate. The
number of members in each council, their times of allembling,

their jurifdiftion, and other circumltances, are (peeified.

Thirteen of the cantons fend 13 deputies, and fix of the

moil populous cantons fend 12 deputies, to form a general

afTembly, called a diet, to meet fucceflively at Fnburg,
Berne, Soleure, Bade, Zurich, and Lucern. Contribu-

tions in men and money, for the defence of the dates, are

levied in proportion to the population of every canton. What
may be the future conllitution of Switzerland, fince the

expulfion of Bonaparte from France, and the redoration of

the Bourbon government, time mutt develope. If the

Swifs fhould emancipate their country, their chief ob-

ject fhould be protection againft the power of France, to

which no meafure will be mare conducive than a drift

alliance with Auilria.

Revenue and Military Force.—Before the late revolution,

the military force was reckoned at 20,00c : the Swifs regi-

ments in foreign fervice were computed at 29. By the con-

llitution of 1803, the national force of 15,203 men was ap-

portioned in various proportions to the 19 cantons. The reve-

nue was formerly computed at fomewhat more than a million

fterling, arifing from moderate taxation, tolls, national do-

mains, and foreign luhlidies. The cantons of Berne and

Zurich were conlidcred as opulent, while in others the re-

fources hardly equalled the expenditure.

Population ami Manners The population of this inte-

relling country hai been generally computed at 2,000,000,

or about 130 to a fquare mile. But fo large a proportion

is uninhabitable, that on a fubtraction of luch parts, the

number might be about 200 to a fquare mile. Zimmermann
reckons the inhabitants at 1,800,000 men ; Berenjjer at

1,200,000. The enumeration of 1 S01 only jrave 1,499,000.

Including the fubjtcts and vaffals of the cantons pnur to

the revolution, the population probably exceeded 1^ million.

The inhabitants are divided into two dalles ; the hrlt com-

pofed of citizens and gentlemen, who refide either in the

towns or in the country, the latter of whom enjoy the pri-

vileges of citizens in the capital of their refpeftive cantons :

the fee nd clals coniids of the inhabitants of the villages

and country, fome of whom live by the culture of their

6elds and vineyards, and by the profits arifing from their

cattle, and the others by manufaftures and trade. From
the Swifs cantons every appearance of pomp and luxury is

excluded, and the drifted economy is praftiled. Equality

is preferved bv a cuflom that is prevalent ; which is, that of

dividing ellates among all the children, male and female, with

this exception, that a father may bequeath one-third of his

property to any one of his foni, as he pleafes, fo that no

one is railed too much above the level of the reft of the com-

munity. A fpint of independence and freedom, tempered

by 'decency and good order, pervades all ranks of thefe
people. Jealous of their privileges, and tenacious of their

liberty, they are enamoured of their country, the mild go-
vernment and lublime fcenery of which prefent to them ir-

refiftible attractions. They are honcll, fober, indullrious,

brave, and remarkable for their fidelity. Religious in prin-
ciple, they are addifted neither to fuperltition nor fanatical

entliufiafm. Their cultoms and divcrfions are of the war-
like kind. Plays, gaming, dancing, &c. are dilcouraged.
The higher orders, in their drefs and general mode of life,

imitate the Germans and the French ; but the drefs and
manners of the inferior clafs are plain and limple, not fub-
jeft to the laws of fafhion. Their houfes, except in fome
lequeflered vallies, arc chieflv condrufted of wood, and
neatly furmfhed in the lealt expenlive (lyle. They indulge
111 no delicacy of fare, their ordinary food being the fruit of
their labour and the prodnft of the foil. The original fim-

phcity of the pafloral life is every where preferved ; none
feem to be dilcontented ; none are mifcrably poor, and
fcarcely any beggars are to be feen. Under a mild govern-
ment all live at eafe, excepting in fome popifh cantons, where
liberty is abridged, and jultice partially adminiftcred.

Language and Literature.—The language of Switzerland
is a dialeft of the German ; but the French is much dif-

fufed, and often employed by the befl authors. In the mod
fouthern parts, bordering on Italy, the common tongue ig

the Italian. Among the Grifons the Romanfh prevails. In
Vallais there is a particular dialeft. The French is the lan-

guage of the Pays de Vaud ; and the language called the
Vaudois is confined to the vallies of Piedmont. Since the
redoration of letters and the reformation of religion, Swit-
zerland has given birth to many perfons didinguifhed by
their literary attainments and performances. Among thefe

we find the names of Bodmer, denominated the father of
German literature ; John and James Bernouilli, eminent
mathematicians ; Bonnet, a natural hidorian ; Bullinger, a
theologian ; Buxtorf, celebrated for his rabbinical learning

;

Euler, a famous mathematician ; Fufleli, a claffical fcholar ;

J. Gcfner, an antiquary and philolopher ; Conrad Gefner,
dyled the German Pliny ; Haller, an eminent botaniil ; La-
vater, a phyfiognomiit ; J. Mallet, didinguifhed for his po-
lite literature ; H. Mallet, an antiquary ; Necker, a
flatcfman and financier ; Oflerwald, a theologian ; Paracel-

lus, an alchemill ; Roufleau, a well-known writer; Sauf-
fure, a philofopher and natural hidorian ; Scheuchzer, dif-

tinguifhed in natural hidory ; the Turretins, theologians;

Wetltein, a learned critic and divine ; Zimmermann, a phy-
fician ; and Zuingle, a zealous reformer, &c. &c. Educa-
tion has been an object of attention in Switzerland, fo that

even the peafants are well informed. Betides the univer-

fities of Geneva and Bade, the Calvinids more efpecially

have public fchools and academies at Zurich, Berne anil

Laufanne, and they have alio literary focieties in different

parte of the country.

Religion.—The reformation was introduced into Switzer-
land by Zuingle, who differed in fome (pecuL.tive points from
Luther and Calvin. The Roman Catholic fydem isedablifhed

in the cantons of Lucern, Uri, Schweitz, Underwalden, Zug,
Friburg, Solothurn, part of Glarus, and the interior part

of Appenzel. The Calvinidic or reformed cantons are,

Zurich, Berne, Bafil, SchafThaufen, great part of Glarus,

and the exterior communities of Appenzel. The lordfhip

of Haldendein, and the town of Ncudadt, are Lutheran*
Every town and date has its own particular conditution for

the management of its churches, academies, fchools, and
other ecclefiadical affairs ; but all live in mutual amity,

without mvading the rights and privileges of one another.

Manv-
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Manufactures and Commerce The ftaple commodities of

Switzerland are flax and cotton, which are manufactured in

various ways ; and a confiderable quantity of leather is

tanned. The country produces excellent butter and cheefe

in great abundance. Although Switzerland has many na-

vigable river-1 and lakes, commerce has been too much ne-

glefted. Among the articles of export are horfes, cattle,

butter, cheefe, raw hides, filk ftuffs, linens, watches, dif-

tilled liquors, &c. The imports are corn, flax, hemp, filk,

cotton, wine, fait, and a variety of manufactured goods.

Climate, Soil, and ProduSs.—The climate is defervedly

celebrated as falubrious and delightful. The heat of the

fouthern parts, though fufficient to mature the grape, is

attempered by the cold gales from the Alps and glaciers.

When the fun defcends beyond mount Jura, in a fummer's

evening, the alpine fummits longrefleft the ruddy fplendour,

and the lakes for near an hour affume the appearance of

burnifhed gold. The winter, however, is in fome parts

extremely fevere, and the dimmer heat in the deep vales is

fometimes opprefiive. The face of the country is generally

mountainous ; and though Thurgau, and part of the can-

tons of Bafle, Berne, Zurich, Schaffhaufen, Soleure, and
Friburg, are the molt level diftri&s, yet thefe prefent emi-

nences that may be called mountains, as they are from 2000
to 2500 feet above the level of the fea. No country exhi-

bits fo diverfified an appearance as Switzerland ; the vait

chain ef Alps, with enormous precipices, extenfive regions

of perpetual fnow, and glaciers that referable feas of ice,

are contrafted by the vineyard, and cultivated field, the

richly wooded brow, and the verdant and tranquil vale, with

its happy cottages and cryftal ftreams. Although in fuch

a country agriculture cannot be expefted to flourifh, yet

the induftry of the inhabitants affords a fupply of grain fuf-

ficient for domeftic confumption. Barley is cultivated even

to the edge of the glaciers ; oats in regions a little warmer
;

rye in thofe that are much fheltered ; and fpelt in the warmed
parts. But the produce being uncertain, granaries are pro-

vided for furnifhing a fupply in cafe of any deficiency.

The country, however, being beft adapted for pafturage,

the Swifs chiefly depend upon their cattle, and much land
is laid out for winter forage, which would otherwife be pro-

ductive of corn. Flax is cultivated in confiderable quantity,
and tobacco has been lately introduced. The beft wines are

thofe of the Pays de Vaud, the cantons of Berne and
Schaffhaufen, the Valteline, and the Vallais, which latter

alfo produces faffron. The country affords abundance of
fruits, apples, pears, plums, cherries, and filberds ; with
mulberries, peaches, figs, pomegranates, lemons, and
other produfts of a warmer climate, in thofe diftricts which
border upon Italy. But pafturage forms the chief pro-
vince of the Swifs fanner ; and the frequent irrigation of the
meadows is pra&ifed in order to increafe the produce of hay.
In the beginning of fummer the cattle are conducted to the
acceffible parts of the Alps by cow-herds, who are called
" Sennen" in the language of the country, and who either
account to the proprietor for the produce, or agree for a
certain fum. Thefe herds alfo fupport many fwine, with
the butter-milk and other refufe.

The rivers of Switzerland are numerous ; and among the
moft fublime fcenes of the country may be clafled the fources
of the Rhine and the Rhone, two of the moft important
ftreams in Europe. If we eftimate their length of courfe
through the Swifs dominions, the Rhine is the moft confi-
derable ; and this is followed by the Aar, the Reufs, the
Limmat, the Rhone, and the Thur, which fee refpe&ively.
The lakes are alfo numerour. and interefting : the moft con-
fiderable are thofe of Conftance on the N.E. and Geneva

on the S.W. Only a part of the lake Maggiore, or that

of Locarno, is fubjcdt to Switzerland ; but the lake of

Lugano forms an extenfive body of water 111 that region.

The lakes of Neufchatel and Zurich are each about 25 miles

long, and about four broad. That of Lucern is about 15
in length, and its greateft breadth not exceeding three. Next
to thefe are the lakes of Thun and Brientz ; of Joux and
Roufs, on the French confines ; the lakes of Morat and
Bienne, of Sempach, Zug, Wallenftadt, and others of in-

ferior note.

The mountains of Switzerland are the moft celebrated in

Europe, and are fuppofed inferior in height to none, except

thofe of South America, which derive their advantage from
ftanding on an elevated plain. In a general point of view,

the Alps extend, in a kind of circular form, from the gulf

of Genoa, through Switzerland, which contains their centre

and higheft parts, and clofe in the Carnic Alps, on the

north of the Adriatic fea. (See Alps.) Of forefts there

does not feem to be any femblance in Switzerland ; and

wood is fo fcarce, as well as turf, that the dung of cows
and fheep is often ufed for culinary fires. Switzerland, from

its fouthern climate and its elevated fituation, may be con-

fidered, with regard to its botany, as an epitome of all

Europe.
The horfes of Switzerland are efteemed for vigour and

fpirit, and its cattle often attain great fize. Among -the

animals peculiar to the Alps are the ibex, bouquetin, or

goat of the rocks, the chamois, and the marmot. Among
Alpine birds we may enumerate the vulture, called alfo the

golden or bearded vulture, the red-legged crow, and turdus

casruleus. The lakes of Switzerland have few peculiar fifh.

As to the mineralogy of Switzerland, we may obferve that

fome of the ftreams wafh down particles of gold, as the

Rhine, the Emmat, the Aar, the Reufs, the Adda, and

the Goldbach. It has alfo mines of filver, and alfo copper

and lead : the chief mines are thofe of iron, in the diltrift

of Sargans. The canton of Berne has valuable quarries of

rock-falt ; and it is faid that coal and fulphur are not un-

known. But the grand ftores of minerals are in Piedmont,

and the fouthern fides of the Alps. Rock-cryftal is thought

to be the chief export of Switzerland, pieces having been

found that weigh from feven to eight hundred-weight. The
calcareous parts of the Alps prefent beautiful marbles, and

good flates are not uncommon. The country is faid to con-

fift of granite and porphyry. Among the Alps are alfo

found terpentines, fteatites, afbeitos, and amianthus, with

jafpers, agates, and various petrifactions. Near Chiavenna

is a quarry of grey lapis ollaris, which has been long

wrought into pots of various dimenfions, and which will

ftand the fiercelt fire. Among the mineralogical curiofities

may be named the adularia or glaffy felfpar, on the moun-
tains of Adula ; and the tremolite, thus called from the

valley of Tremola near St. Gothard. The moft remarkable

mineral waters are thofe of Leuk. In the country of Sar-

gans are the lingular warm baths of Fabara, or Pfeffers ;

to the fouth-eait are the fulphureous baths of Alvenew.
Coxe. Playfair. Pinkerton.

In the year 1798, when the feveral cantons of Switzer-

land were united under the appellation of the Helvetic

Republic or Confederacy, an uniform mode of keeping ac-

counts was adopted, viz. in franken or francs of 10 batzen ;

each batze being divided into 10 rappen. The franc is

equal to ii franc of the new money of France. The money
coined from 1798 to 1803 bore the ftamp of the " Helvetic

Republic," and confided of gold pieces of 32 and 16 francs,

filver pieces of 40 and 20 batzen, or 4 and 2 francs, and

bafe filver pieces of to and 5 batzen. In 1803 Switzerland

became
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became again a federative republic ; each canton was al-

lowed the right of coinage ; but the ltar.dard of the pieces

to be uniform, and the coin? of each canton were to Ik-

current through the whole country. Thefe confift of Giver

pieces of i, 2, and 4 francs ; and hale CIver pieces of 5, 1,

,;nd i batzen and 1 rapp

coinage of all the cantons has been eftablifhed, by a

law of the diet of 1804, as follows : the franc is to contain

127 rains (or I04tV,t Englifh grains) ot line Giver,

and the price of the mark of fine Giver is t'> be jdj francs.

The piece', of 1 franc are to be at the rate of 32 ,* , to the

mark : and the pieces of 2 and 4 francs in proportion : the

Giver is to beiodeiu.v; i.j grains line, with an allowance

of I grain for remedy in the finenefs. The remedy of

,-ht in the francs is 16 grains p,r mark ; in the 2 frank

piei ins; and in the 4 trank piece?, 8 grains per

mark. TV- j batze pieces are to be at the rate of 54 to

the mark, 8 denicrs fine; the remedy ;th of a piece per

mark, and 1 ; grain in the alloy : 90 batzen, 1 20 half bat-

. or y>o rappen, are to weigh a mark ; the batzen are

to contain 1 part of filver in 6 ; the half batzen, 3 parts

in 32; and the rappen, 1 part in 24. No law has been

made for gold coins, except that fiich of the cantons as may
wilh to have them, mult regulate the coinage in fuch a

manner, that the franc may contain 8^ Swifs grains of fine

gold.

The franc, according to tie above law of the diet, is

worth 14 ",;/. iterlmg, or 1/. llerling = 16 francs 4 batzen

7 rappen, in new Swifs money. Kelly's Cambilt.

SWITZIE. See Sciiewetz.
SWIVELS, a kind of rings made to turn round in a

Itaple, or other ring. Thefe are ufed when a (hip lies at

her moorings in harbour, to which the cables or bridles are

bent, that the (hips may fwing round to the tide ; alfo in

tedders for cattle, that they may turn round without un-

warping the tedder.

Sw iv El-Cannon, is a lmall piece of artillery, belonging

to a (hip of war, which carries a fhot of half a pound, and
is fixed in a focket on the top of the (hip's fide, Hern, or

bow, and alfo in her tops. The trunnions of this piece are

contained in a fort of iron crotch, whofe lower end termi-

nates in a cylindrical pivot relling in the focket, fo as to

fupport the weight of the cannon. The focket is bored in

a (Irong piece of oak, reinforced with iron hoops, in order

to enable it to fultain the recoil. By means of this frame,

which is called the fwivcl, and an iron handle on its caf-

cabel, the gun may be directed by the hand to any object.

It is, therefore, very neceffary in the tops, particularly

when loaded with mull;ct ball", to fire down on the upper
decks of the adverfary in act:

SwiVRL-Hooi, a hook that turns in the end of an iron

block Itrap, Sec. for the ready taking the turns out of a

tackle.

SwiVEL-Jfeadcd Churn-Staff", in Rural Economy, that

kind of itafF of this fort which turns upon a fwivel. See

STAPF-Cburn.
SWOJANOW, in Geography, a town of Bohemia, in

the circle of Clirudim ; 9 miles S.E. of Politzka.

SWOONING. See Syncope.
SWORD, an offenfive weapon, worn at the fide, ferving

either to prick, or cut, or both.

Its parts are the blade, guard, hand or grafp, and pum-
mel ; to which may be added, the bow, fcabbard, hook,

and chape. The mafters of defence divide the fword into

the upper, middle, and lower part ; or the fort, middle, and

foible or fmall and weak part.

Anciently, there was a kind of two-handed fwords,

Vol. XXXIV.

called fpados, which were to be managed with both hands

;

and which in thole days they ai Ivea to

hrandilli fo nimbly, as 10 cover the whole body with them.

The lavages ol Mexico, when Grtt vifited by the Spa-
niards, had a kind ot wooden fwords, which would do as

much execution as ours. In Spain, (words are only allowed

of fuch a length, determined by authority. The an

cavaliers gave names to their Joyeuft was that of

C harlcmagnc ; Durandol that of Orlando, &c.
Before the difcovery of met ah, fwords were fafhioncd

probably, like thofe of the Mexican favages already men-
tioned, of fomc heavy wood, hardened by fire; next to

thefe brazen, or rather copper (words were introduced, of

which fort many rum- been 1 mid in Ireland. (Sec Archxo-
logia, vol. iii. p. 555.) And after the art of tempering

Keel was underllood and practifed, they were made of this

metal. In early ages, fwords were of fuch value as to be
kept in temples and fanftuaries, and to be fpecially be-

queathed in the wills of princes and great warriors; and in

the days of chivalry they were diltinguifhed by proper

names, defcriptive of their fuppofed qualities, or alluding

to their dellru&ive powers ; a method of dillin&ion bor-

rowed from the Periians and Arabians, and prattifed by
Mahomet. Swords were alfo of various forms, and ufed

with one or with both hands, for thrufling or cutting, or

for both purpofes. The fwords ufed by the Roman
legionary troops were very (liort and (Irong, the blade rarely

exceeding nineteen inches in length, two-edged, and made
for either dabbing or cutting. Thofe of the Britons, called

fpathae, were large, long, and heavy ; as were alfo thofe of

the Saxons. The Norman fwords were alfo long and heavy.

The fword was carried in a belt of buff or other leather,

girded round the body, or thrown over the right (houlder :

thefe (houlder-belts were called baudricks. Among modern
fwords we read of a braquemart or fhort fword, the ftoc-

cado or long fword, the efpadon or two-handed fword, the

Swifs or balket-hilted fword, a Spanifh fword or toledo, a

tuck inclofed in a walking-ttick, a poniard, dagger, which

feems to have been a conltant companion of the fword, at

leaft fince the days of Edward I., fabre, and fcymitar, to

which may be added the (liable, a broad fword with only

one edge.

Sword, Broad, fometimes called the back-fword, has

only one edge, and is bafket-handled.

S\\ORD-£earer, an officer in the city of London, who
attends the lord mayor at his going abroad, and to carry

the fword before him, as the emblem of juftice.

It is obferved by an ancient writer of armoury, that the

bearer mull carry it upright, the hilts being holden under

his bulk, and the blade direftly up the middle of his brealt,

and between the fword-bcarer's brows.

The fword is likcwife carried before the principal officers

of boroughs, and other corporate towns, to reprefent the

Gate and princely office of the king, as the chief governor.

Swonu-Bearcrt. See Port-glaive.
SwoRD-Belt. See Belt.
Sword- Blades, Mills for. See Mill.
Sword, Pleas of the. See Pleas and Jus G/adii.

Sword, St. James of the. See James.
S\vonD-Fi/l, Xiphias, in Ichthyology, the name of a genus

of fifh of the order of Apodes.
The characters of this genus, according to Linnasus, are,

that the membrane of tbc gills has eight bones, and the

point or extremity of the nolc, fnout, or upper jaw of the

61h, is fhaped like a fword, and the body taper and with-

out fcales. There is only one fpecies, 11/2. the xipbias

gladiui.

4 R According
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According to the Artedian fyftem of ichthyology, the

characters of this genus of lilh are thefe : the branchioltege

membrane on each fide contains about eight bones ; the

fnout is extended into a very long and depreffed point, imi-

tating the figure of a fword, and of a bony fubftance ; the

body is oblong and roundilh ; the back-fin is fmall, and is

very low in the middle ; there are no belly-fins at all. The
air-bladder in this fifh is remarkably long, and the anus very

near the tail.

The fword-fiih is fo remarkable for the fhape of its fnout,

which is extended in form of a fword, that it has been

called by all nations by a name expreffive of that character.

Its common name, xiphias, is from the Greek, fi^os, a

/ivord, and it is called gladius in Latin, and in Enghfh the

fivord-fjh.

It grows to a very confiderable fize, fo as fometimen to

weigh an hundred pounds. It is of a long and rounded

body, largelt near the head, and tapering by degrees toward

the tail ; its /kin is confiderably rough, its back black, and
its belly of a filvery white ; its mouth is of a moderate fixe,

and has no teeth ; its fnout runs out into the figure of a

fword in the upper jaw, the under is much fhorter, and ter-

minates in a very fharp point ; it has one only fin on the

back, running almoft the whole length of it ; its tail is very

remarkably forked ; it has only one pair of fins at the gills,

having none on the belly. It is common in the Mediter-
ranean, and fome other feas, and is eileemed by many a

very delicate fifti for the table. The manner of fifhing for

it is the fame at this time that the old writers have defcribed

it to be in theirs, by the harping-iron. Willughby.
The ancient manner of taking this fifh is particularly de-

fcribed by Strabo (lib. i. p. 16. ), and agrees exactly with
that practifed by the moderns. A man afcends one of the

cliffs that overhangs the fea ; as foon as he fpies the fi(h, he

gives notice of the courfe he takes. Another that is Ra-
tioned in a boat, climbs up the malts, and on feeing the

fword-fifh, directs the rowers towards it : as foon as he

thinks they are got within reach, he defcends, and taking a

fpear in his hand, ftrikes it into the fifh, which, after

wearying itfelf with its agitation, is feized and drawn into

the boat. It is much efteemed by the Sicilians, who buy
it eagerly for about 6d. per pound, at its firft coming into

feafon. The feafon lalts from May till Auguft. This fi(h

is faid to be very voracious, and a very great enemy to the

tunny, which, according to Belon, are as much terrified

by it as fheep are at the fight of a wolf. Ovid. Halieut. 97.
Pennant.

SwoRD-Gr<T/r, or Sweet Rufi, in Botany. See AcoitUS.

Sv/oRn-Htmd, in the Manege. See Hand.
SwonD-Shaped Leaves, in Botany, Fofia enjiformia. See

Leap and Ensat-E.

SWORDS, in Geography, a poft-town of the county of
Dublin, Ireland, not far from the fea, and on the great
northern road. There is in this place one of the molt perfect

of the ancient round towers, which is 73 feet high, and 50 or

60 feet diflant from the church. Here are alfo fome other
ruins. Previous to the union, Swords was one of the

boroughs called pot-walloping. It is feven miles N. from
Dublin.

SYA, a town of Sweden, in Weft Gothland ; 13 miles
S.W. of Linkioping.

SYALCOLE, a town of Bengal ; 20 miles N. of Puc-
culoe.

SYAMA, a name of the Hindoo goddefs Parvati. The
name means black, fimilar to Kali, another of her many
names. (See Kali and Parvati.) Syama is alfo the
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name of a dog attendant on Yama, the Hindoo kine of
hell.

SYANG, in Geography, a fmall ifland in the Pacific

ocean. N. lat. o° 25'. E. long. 130° 9'.

SYANPOUR, a town of Hindooltan, in Oude ; 13
miles S. of Canoge.

SYASKUTAN, one of the Kurile or Kurilfkoi ifiands,

about 50 verfts from another ifland, called Ar-Amakutan,
between which the current is very rapid. This ifland, which
is 80 verlts long, and 5 broad, is uninhabited. Upon it

are two high rocky mountains; one of which Hands in the

northern half, on the north-calt fliore, extends ridgewife,

and has formerly burnt ; the other, being a huge rock, is

on the promontory near the north-weft lide, and from the

peninfula to the fea-fhore, on both fides, confilts of nothing

but rock and crumbling flone.

SYBARIS, in Ancient Geography, a town of Italy, at

the mouth of a fmall river of the lame name, in the gulf of

Tarentum, at the point of divifion between Brutium and
Lucania. The Greek and Latin hiftorians concur in giving

to that ancient and famous city a Greek foundation. It

bore fucceflively the appellations of Sybaris, Thurium, and
Copia ; all which terms, according to their etymologies,

denote abundance. According to Strabo, Sybaris was
founded, or at lead re-eiiablifhed, bv the Achaeans. Ac-
cording to .Tuttin, it was founded by Plnloctetus. What-
ever might be its origin, it became fo confiderable, that if

we gwe credit to ancient authors, it gave law to four na-

tions and twenty-five cities, and could mutter 300,000
fighting men. The walls of the capital inclofed a fpace of

fix miles and a half, and its fuburbs extended near feven miles

along the Crathis. The natural richnefs of the adjacent

foil encouraged agriculture, and furnifhed abundance of

articles for commerce ; and the convenience of its fituation

between two confiderable rivers, the Sybaris and the Cra-

this, favoured a great exportation. From thefe fources

wealth flowed copioufly into the ftate, and with it brought

fuch luxury and degeneracy of manners, as have excited the

aftonifliment and indignation of all ancient writers ; info-

much that the term " Sybarite" became proverbial to de-

note a man devoted to pleafure. So enfeebling were the

effects of this luxury, that 70 days, as Strabo fays, fuf-

ficed to deftroy all their grandeur and profperity : 572
years B.C. the Crotomates, amounting to 100,000, under

their famous commander, the athleta Milo, encountered

them at Siagra, and totally defeated them. Breaking

down the dams that kept out the Crathis, they let the

furious ftream into the town, which foon overturned and

fwept away every edifice of ufe or ornament. The inhabit-

ants were maffacred without mercy ; and the few that

efcaped the flaughter, and attempted to reitore their city,

were cut to pieces by a colonv of Athenians, who after-

wards founded the new city of Thurium, on or near the

fame fpot, which, in procefs of time, became iubject to the

Lucanians. Diodorus, differing from Strabo, fays, that

50 years after its deftruction, it was repeopled by the Thef-

falians, who were afterwards expelled by the Crotcniates ;

and that it was at that time that the Athenians came hither

with ten vefl'els. After the deftruction of Sybaris, Thurium
became a confiderable ftate, under the difcipline of Cha-
rondas, who died a martyr to the fpirit of his own laws.

Having fixed the pain of death upon any citizen that fhould

enter the fenate-houfe armed, and being reminded that in

his hurry he had brought a fword with him into the aflembly,

he immediately plunged it into his own bread, and fealed

his decree with his own blood. Thurium flourilhcd for a

long time under the dominion of Rome ; till falling into

decay,
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decay, it was judged expedient to fend a colony thither,

tinder the confulate of T. Semproniua Longus and S,

Afrieanu?, in the year of Rome i?c). Alter this event, it

aflumed the name of Copia. The coins of Sybaris are

amonglt the molt ancient known ; being of the fort called

*' inculi," i. t. convex on one iide, and concave on the

Other. They bear a bull, which fome have thought to be

an emblem of the fubdued river, long their friend and pur-

veyor, but in the end an inltrument of their dcitru&ion.

The great works undertaken to drive back its waters are

probably, it is faid, expreffed by the head of the animal

being turned back on its moulder. The fpot on which this

city ftood, noted to a proverb in ancient hiltory for the

luxury and effeminacy of its inhabitants, is now merely in-

dicated by a few degraded fragments of aqueducts and

tombs.

Sybaris, a fountain of the Peloponnefus, in Achaia

Propria, near the town of Bura, according to Strabo.

—

Alfo, a town of Alia, in the Colchide, which was the rcli-

denceofthe king of the country.

SYBERG, or Siegberg, in Geography, a town of Ger-

many, in the county of Mark ; at which place Hood an-

ciently the Itrong citadel of the Saxons, called " Sigeburg,"

or " Syburg," at the confluence of the Ruhr and Lenne,

vwhicli was wholly deftroyed in the year 1287 ; 3 miles S.W.
of Schwiert.

SYBILHEAD, a cape on the welt coaft of Ireland, in

the county of Kerry ; 8 miles W.N.W. of Dingle. N. lat.

52 to'. W. long, to 18'.

SYBOTA, in Ancient Geography, a port of Epirus,

upon the coalt of Almene, between the mouth of the river

Miamis and the town of Torona, according to Ptolemy.

—

Alfo, the name of an ifland on the coalt of Epirus.

SYC ABIS, in Ornithology, a name by which fome authors

have called the atricapilla, or black-cap, a fmall bird well

known in England.

SYCAMINOS, a word ufed by fome for the mulberry

fruit, and by fome for the tree.

Sycaminos, in Amient Geography. See Caitha.

Sycamivos is alfo a town which Phiioftratus places on

the confines of Egypt and Ethiopia. Ptolemy calls it

«' Hiera Sicamir.os ;" a-d places it on the E. bank of the

Nile, and S. of the lefler cataraft.

SYCAMORE, a Species of Juus, or fig-tree. See

Ficus.

The fycamore grows to a large fize ; the wood is foft,

white, and valued by the turners : this tree thrives better

than molt other forts near the fea, and is frequently culti-

vated to fcreen plantation* cf other kinds from the fpray.

It is a tree of the timber kind, which throws out a wide

fpreading head. Its leaves are vi:ie-fhaped, and on their

firlt appearance are of a pleafant green ; but their beauty is

foon deltroyed by the nuiforations of infc&s, which lelfens

its value for ornamental purpofes. And it is a fort of

tree which is ealily increafed, as in the autumn, when the

keys are ripe, they may be gathered, and in a few days

after fown, about an inch and a half deep, in beds of

common mould. In the fpring the plants will appear, and

make a (hoot about a foo: and a half by the autumn follow-

ing, if the ground of the feminary be tolerably good, and

they are kept clean from weeds. In the fpring after they

come up, they mould be planted in the nurfery in rows

two feet and a half afunder, and their diitance in the rows

null b_- one foot and a half. Here they may remain till

they arc big enough to plant out finally, with no further

trouble than taking off unfightly fide-branches, and fuch

aa have a tendency to make the tree forked, except digging
between the rows, which mult always be done every winter.

Tin- fycamore is likewife a tree that grows very well on
moll forts of foils, and of courfe may be ufefully cultivated

111 many cafes by the farmer. It is obferved by Mr. Young,
in the 71I1 volume of his " Annals of Agriculture," to be
the only tree which grows erect, and refilts the wind and
fpray of the fea ; but the beech has lately been found to
anfwer well in inch fituations.

SycaMORB-7/w, a name improperly given by us to the
acer majus. See Maple.

Sycamore-Mo/^', in Natural HiJlory, the name of a
peculiarly large and beautiful moth, or night-butterfly, fo

called from its caterpillar feeding on the leaves of the
fycamore. This caterpillar is remarkably large, very often
growing to three inches and a half long, and three quarters
of an inch in diameter.

Thefe caterpillars being put into a box, each fpun itfelf

a ftrong and firm cafe, which it fattened to the fide of the
box, and in it waited the time of its laft transformation : in

each of thefe (hells there was left a fmall aperture, by means
of which the creature was to get out when in its butterfly

ftate, and the head of this animal was placed exactly againft

this aperture. In this (late they lie all the autumn, winter,

and fpring, and in the beginning of fummcr come out in the
(hape of a very elegant moth. The wings, when expanded,
meafure more than live inches, and each has an eye, like that
on the peacock's tail, near the extremity. The horns are

of the feathered kind, and are very large and elegant ; and
the body and origins of the wings are covered with very
long hairs. Med. Acad. Par. 1692.
SYCE, in Ancient Geography, an ifland fituated on the

coalt of Ionia, according to Pliny.

SYCHEUM, a maritime town of Arabia Felix.

SYCION, a word ufed by fome authors to expref3 a
decoction of dried figs.

SYCITES, the jgjlone, a name given by fome author*
to fuch natural nodules of flint or pebbles, as happen to
approach to a fig in (hape.

Sycites Vinum, a term ufed by the ancients to exprefs a
wine impregnated with figs.

SYCOMA, or Sycosis, from o-vir,, a Jig, an excref-

cencc like a tig.

SYCOMANTIA, o-vKo^xfiua, in Antiquity, a fpecies of
divination performed with fig-leaves ; for which fee Potter,

Archaeol. Grsec. lib. ii. cap. 18. torn. i. p. 353.
SYCOPHANT, cvxoZaVm, formed from o-uxof, ajig, and

, / difcever, a Greek term originally ufed at Athens,
for perfons who made it their bufinefs to inform againft

thofe who ftolc figs, to the owner*, or againlt thofe who,
contrary to the law, which prohibited the exportation of
fig3, praftifed the thing, and deceived the officers, the in-

fpectors of the ports, &c.
At length the term became ufed, in the general, for all

informers, tale-bearers, parafites, flatterers, &c. efpecially

thofe in the courts of princes : and at laft, for liar, impoltor,

&c.
SYCOPHANTIC Plants. See Parasites.
SYCOSIS, in Medicine, <rvnutric, from ct/koy, a Jig, an

eruption of inflamed and hardifh tubercles, affecting prin-

cipally the bearded part of the face, and forming a granu-

lated prominent ulceration, which fomewhat refembles the

foft inlide pulp of a fig.

This cutaneous malady was mentioned by Celfus as

occurring at Rome. " Eft etiam ulcus, quod a Jici fimi-

litudine <rvxiwi; a Gra:cifl nomiiatur, quia caro in eo ex-

crefcit." (Celfus, De Med. lib. vi. cap. 3.) The later

4R2 Greek
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Greek writers are not at all agreed in their ufe of the term ;

but Paul of iEgina properly defcribes it as an eruption on the

face of " round, red, fomewhat hard, painful, and ulcerating

tubercles." (Lib. iii- cap. 22.) And Aetius mentions

the difeafe as " one of the affections of the chin, which,"

he juftly obferves, " differs from Acne in the nature of the

humour which it difcharges, and in its greater tendency

to ulceration." (Tetrabib. ii. Serm. 4. cap. 14.) Dr.
Willan intended to include it in the eighth order of his

clafiification of cutaneous difeafes, in which place it is

defcribed by Dr. Bateman in his " Practical Synopfis" of

that arrangement, as afTuming two forms, one when it occurs

on the chin, fycofis mtnli ; and another, when it occupies

the hairy fcalp, S. capillitii. See that work, p. 291.

In the firft fpecies, the tubercles begin to arife on the

under lip, or on the prominent part of the chin, in an irre-

gular but fomewhat circular duller ; and thefe are fol-

lowed by fucceflive clulters, fpreading along the courfe of

the jaw up to the ears, and even under the jaw towards the

neck, as far as the beard grows. The tubercles are red and

fmooth, and elevated, fome of them nearly attaining the

fize of a pea. Their progrefs towards fuppuration is flow,

occupying the fpace of three or four weeks ; but gra-

dually a thick matter oozes out, matting together the hairs

of the beard, and rendering (having impracticable. This

rugged and fcabby condition of the eruption, intermixed

with the matted and encrulted beard, not only occafions a

confiderable degree of deformity, but becomes very trouble-

fome, from the violent itching which accompanies it. Its

duration is various ; but it is commonly Qow and tedious,

and will fometimes difcharge again after being healed.

This form of fycolis neceffarily affects principally men :

but women are not altogether exempt from it, though they

fuffer but little from it, when it occurs in them.

The fecond fpecies, fycolis capillitii, appears chiefly

about the margin of the hairy fcalp, and the tubercles are

arranged in clutters of an irregularly circular form. They
are fofter and more pointed than thofe of the chin ; and

they all pafs into fuppuration in the courfe of eight or ten

days, becoming confluent, and producing an elevated, un-

equal ulcerated furface, which often appears granulated, fo

as to exhibit fome refemblance to the internal pulp of a fig.

The ulceration, as Celfus ftates, is generally humid ; for

there is a confiderable difcharge of a thin ichorous fluid,

which emits an unpleafant rancid fmell. " Ex duro exi-

guum quiddam et glutinofum exit : ex humido plus, et

mali odoris." Celfus, De Med. lib. vi. cap. 3.

The fycofis, under its former fpecies, may be miftaken

for the violent kinds of acne, which is fituated chiefly upon
the face ; if it is not obferved that the difeafe is limited to

the part occupied by the beard ; that the tubercles are

fofter and more numerous than in acne, and arranged in

clutters ; and that they tend to produce ulceration. When
it is feated on the fcalp, as in the fecond fpecies, the fycofis

may be confounded with the porrigo, or puftules and ulcers,

called favi. But an attentive obferver will mark the tuber-

culated, hard, and elevated bale of the fuppurating tumours
in the difeafe in queltion, which does not occur in the foft

fcabbing puftules of porrigo. The latter, too, is a con-

tagious difeafe ; the former not.

The cure of the fycofis is fometimes (low, but not in

general difficult. When the tubercles are numerous, in-

flamed, and confluent, and efpecially when the fuppuration

is either beginning or confiderably advanced, the mod
fpeedy benefit is derived from the application of poultices

^t night, of bread and milk, linfeed powder, or other fimple

ingredients. In the lefs fevere forms, warm ablutions or
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fomentations may be fubltituted. When the inflammatory
Ivmptoms are reduced, and in cafes where they are from the
firft moderate, the healing procefs is much promoted, and
the difcharge moderated and retrained by the application

of the ointment of nitrate of mercury, diluted witli three or
four parts of fimple cerate, or by the ointment of the white
precipitate, united with an equal portion of zinc or fatur-

nine ointment. At the fame time it is ufeful to prelcribe

antimonials, with alterative dofes of mercury, followed by
cinchona, or ferpentaria, and the fixed alkalies, efpecially

where there appears to be any affection of the digeftivc

organs, which not unfrequently accompanies this eruption.

See Batcman's Practical Synopfis of Cutaneous Difeafes,

p. 291, 3d edit.

SYCOTA, a word ufed by fome of the ancients to ex-

prefs a fort of food prepared of figs.

SYCOTON, a name given by the ancients to the liver of
a pig fed with figs. This was efteemed a very elegant difh

among the old Greeks.

SYCTA, in Ancient Geography, a town of Afia, in the
interior of the territory of the Perlide. Ptolemy.

SYCURIUM, a town of Thefl'aly, in Magnefia, fituated

at the foot of mount Ofla. Livy.

SYCUSSA, an ifland fituated in the vicinity of Ionia.

Pliny.

SYDABAD, in Geography, a town of Hindooftan,- in

the fubah of Agra ; 14 miles N. of Agra.—Alio, a town
of Hindooftan

; 50 miles W. of Benares.

SYDAPOUR, a town of Bengal; 28 miles S.S.E. of
Boglipour.—Alfo, a town of Hindooftan, in the Carnatic j

22 miles S.W. of Nellore.

SYDBY, a town of Sweden, in Eaft Bothnia ; 10 miles

S. of Chriftianitadt.

SYDENHAM, Thomas, in Biography, a phyfician of
extraordinary genius, was born at Winford- Eagle, in Dor-
fetftiire, about the year 1624. He was the fon of a gentle-

man of independent fortune, and was fent to Oxford in 1642,
where he was admitted a commoner of Magdalen-hall. But
on the occupation of that city as a garrifon for Charles I.

in the civil war, Sydenham, whofe connections were with the

parliamentary party, (his eldeft brother being a coionel in

their fervice,) quitted it, and went to London. While
here, as he informs us himfelf, an accidental illnefs of his

brother brought him into an acquaintance with Dr. Thomas
Coxe, an eminent phyfician who had been called in, and
who, finding him altogether undecided as to the choice of

his profeflion, and perceiving him to be a young man of

great acutenefs, perfuaded him to commence the fludy of

medicine, on his return to Oxford. Sydenham adopted
this fuggettion, and returned to Magdalen-hall, for the

purpofe of carrying it into execution, as foon as that city

was delivered up to the parliament ; and in April, 1648, he
took the degree of bachelor of phyfic. About this time,

through the intereft of a near relation with the parliamentary

party, he obtained a fellowfhip of All-Souls college, in the

place of a member ejected for his political opinion". After
purfuing his (Indies a few years, he quitted Oxford without

any farther degree, and fubfequently obtained that of doctor

of phyfic at Cambridge, and fettled in the practice of his

profeflion in Wettminitcr.

The extenfive practice which he is faid to have enjoyed

from 1660 to 1670, is perhaps only to be accounted for

by the greater fuccefs which his fuperiority of (kill in the

difcrimination and treatment of difeafes would neceffarily

command, and which, from the novelty of his plans, would
become more readily a matter of notoriety ; for, from this

period, namely, after the reitoration, his opinions and poli-

tic;.'.!
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tkal connections mud have been 0:1 the wrong fide. 11.

appears to have met with oppofition, too, on the part of

the college; fince lie uever was admitted to the rank, of a

fellow, and was only made a licentiate at a late period of

his life. It is certain, ii deed, that he experienced no final]

fhare of the enmity and calumny which is ufually excited

by innovation ; yet he appears, from his dedications to

Mapletoft, Brady, Paman, Cole, Sec. to have pof-

felled fome intimate i d valuable friends in the profeffion ;

and t. • have conducted himfelf towards all without

any of that arrogance which too often accompanies origi-

nality of t.

An anecdote has been related, on the authority of fir

Richard Blackmore, in proof of Sydenham's contempt fir

all medical writings. He is faid to have replied to an in-

quiry refpefting the he' 1
, books to be read to qualify a man

for practice, "read Don Quixote." Sir Hans Sloane,

however, who affirms that he never knew a man of brighter

natural part*, believed I a joke. It is certain,

indeed, that Sydenham paid little attention to the prevalent

medical doctrines which were taught in the principal fchools

of Europe, and were adopted by mod of the practitioners

of his time. His fagaeity led him to a more philosophical

mode of acquiring pathological knowledge. He tells us

that, on commencing practice, he wa-. immediately con-

vinced, tiiat the only means of acquiring a correct know-
ledge of his art, was by a diligent and minute attention to

the phenomena of difeaies, by giving up liU whole mind to

the investigation of the changes and p:

from which the true and natural indications of cure would

be readily deduced; 211 opinion which every fubfeq

year ferved only to confirm. ( See his " Epillola Dedi-

catoria" to Dr. Mapletoft.) He adds that his friend Mr.

Locke (the celebrated writer on the human underllanding)

approved of this method, and there is a complimentary

canto of Latin verfes by that able author, prefixed to his

treatife on fevers.

It was to febrile difeafes that he firft applied this induc-

tive method, and he admits that it was after feveral years

of anxious attenti >o and perplexity that he fjtisfied himfelf

refpefting the proper and fucceSsful mode of treating thefe

maladies. In 16W he publifhed the refult of his obser-

vations on thefe fubjefts, in a work entitled " Methodus cu-

randi Febres, propnis Obfervationlbus fuperltrufta ;" which

he afterwards republifhed, with remark^ luggelted by fubfe-

quent experience, under the new title of " Obfervationes Me-
dicx circa Morborum Acutorum Hiltoriam et Curationem,"

8vo. 1675. In this work, however, a< in fome of his other

writings, we find hypothetical language pretty largely inter-

mixed with found practical oblervation. He commences

with a definition of difeafe after the Hippocratic doctrine,

vns. that it is " a violent effort of nature, for the benefit

of the conllitution, to expel a morbific caufe." Thus,

the plague he deemed a ltruggle to drive out the conta-

matter by means of buboes, perfpiration, or various erup-

tions ; and the gout a providential exerti n to depurate the

blood by expelling its impuntic ; and according to the de-

gree of violence with which this is effected, and the rapi-

dity with which the critical depuration takes place, the dif-

eafc, he affirmed, was acute or chrome. Neverthelefs, in his

pradtice he Seems to have been little influenced by hypo-

thefn ; but to have regulated his views by an attentive con-

fideration of the Symptoms, and of the juvant'm and ltdentia

;

and in this refpeft he was the author oS much practical im-

provement. In the treatment of the Small-pox eSpecially,

then a molt Srequent and Satal epidemic, he was led to adopt

a moll Salutary method of cure, by reprefling the eruptive

fever, by means of cool air and antiphlogillic remedies,

by which the fubfequeni da

were greatly diminished; although this was in oppofition

not only to the prevailing practice, which confided in

ing the eruption by heat a lating medicine-., but
to the hypothetical d >ctrine, which ell admitted.
SubSequeiit experience ha; nut only Sully confirmed the

propriety and fuccefs of his practice, but has (hewn the

Ifity of extending it to other eruptive and febrile dif-

eafes. The Sagacity and found observation of Sydenham
were alSo particularly man F< ded in the correct hiltoriei 1

fome difeafes which he has left. His descriptions oS the

/mall-pox, meqfles, and
j
ut, have been deemed models of

medical hittory ; and his detail of the Singular variety of
deceptive appearances, which hyjlcria aflumes in femalei

,

a dilplay of extraordinary acutcn l\ llev.a extremely
attentive alfo to the varietii ccurred in diSe.

rile clal . in different feafons, and which
required a corresponding modification oS the treatment ; and
he has pointed out what he terms the epidemic conditution of
particular years, by which all the prevailing difeaSes were

r.e degree modified.

The other works in which Sydenham promulgated his

mode oS praftice, were " Epiltolx Refponfonae dure;
prima, De Morbii Epidemicis ab Anno 167c ad 1680, ad
R. Brady

; fecunda, De Luis Venerea: Hilloria et Cura-
tior.e, ad H. Paman," 16S0: " Diflertatio Epiltolaris ad
(1. Cole, De Obfervationibus uuperis circa Curationem
Variolarum confluentium ; necuon de Affect ione Hyfte-
nei," [682 :

" Difl'ertatio de Febrc putrida Variolic con-
fiucntibii',

, ; el de Miftu Sanguineo, a Calculo
bus impafto," 1682 : " TraftatUS de Podagra et Ily-

dropa," [68j : " Schedula Monitoria de Nova- Fcbris in-

grcfl'u," 1686. On the Subjefts oS Hone in the kidney and
gout, this author had but too much opportunity of acquir-

ing ample information, having been fubjeft to both thefe

maladies Sur more than thirty years, which impaired his con-
ditution, and ultimately terminated his life. He died in

December, 1689, at the age of Sixty-five. After his death,

a manual of praftice, which he had compofed for the ufe

of his Son, was publifhed by a Sriend, to whom he had con-

signed the MS., under the title oS " Proceffus Intcgri in

Morbis Sere omnibus Curandis,f 1693 ; which contains a

very brief notice of the Symptom? of many difeafes, both
acute and chronic, with fome familiar formula;.

Sydenham ever maintained the character of a generous and
public-fpinted man ; and ha; been univerfally acknowledged
the firll phyfician of his age. The numerous editions of

his works, indeed, both Singly and colleftively, in almod
all the countries ol Europe, the deference paid to his au-

thority, and the commendations bedowed upon him by al-

molt ail practical writers Since his time, amply prove the

folidity of his title to the high reputation attached to his

name. The College of Pliyficians, which admitted him
late in hie even to the privileges of a licentiate, have fub-

lently placed his bult in their hall, near that of Harvey.
Haller gave his name to the age of medical hillory, in

which experiment and obfervation began to be Subltituted

f r hypothetical doctrines ; ;:-:cl Boerhaave, who never men-
tioned him but with a Sort oS veneration, thus exprellcd his

praiSes in a public diScourSe. " Unum eximium habeo,

Thomam Sydenham, Anglia- lumen, Artis Phaebum ;

cujus ego nomen line honorifica praifatione memorare eru-

befcerem ; quern quoties contemplatur, occurrit animo vi ra

Hippocratici vin Species, de cujus erga Rcmpublicam Me-
dicam mcritis nunquam ita magnificc dicam, quin ejus id

fit Superatura diguitas." Sec Eloy. Diet. Hid. dc la Mc-
decinc.
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decine. Gen. Biog. Hutchinfon's Biog. Medica. Sy-
denhami Opera.

Sydenham, Floyer, was born in 1710, and educated at

Wadham college, Oxford, where he took, the degree of M. A.
in 1734. In 1759 he iflued propofals for printing an Englifh

tranflation of Plato's works ; and from that time to 1 767, he

fucceflively produced verlions of the " Io," the " Greater

and Lefl'er Hippias," and the " Banquet," parts 1 and 2.

He afterwards lived in indigence, and died in 1787 or 1788,
in confequence of being imprifoned for debt to a victualler.

He was generally beloved for the candour of his temper and
the gentlenefs of his manners ; and he was reckoned a good
Greek fcholar. His circumltance3 excited fympathy among
the friends of literature in England, and are faid to have

occafioned the inftitution of the benevolent Literary Fund.
SYDER1S, in Ancient Geography, a river which had its

mouth in the Cafpian fea, in the place where it allumed the

name of the Hyrcanian fea. Pliny.

SYDEROPCECILUS, in Natural Hipry, the name of

a (tone mentioned by the ancients. It was found in Arabia,
and feems to have obtained this name from its being fpotted

with a ferruginous colour. The defcriptions of the ancients

are, however, in this, as in many other initances, too fhort

to fuffer us to guefs what (tone they meant. This might
pofflbly be a granite with fpots of this peculiar colour.

SYDERVELT, in Geography, a town of Guelderland j

6 miles W. of Culemburg.
SYDNEY. See Sidney.
Sydney Bay, a bay on the S. coaft of Norfolk ifland,

in the South Pacific ocean. N. lat. 29" 5'. E. long. 168 2'.

Sydney Cove, a creek or harbour within Port Jackfon,

on the E. coaft of New Holland ; in which creek is the

fettlement for tranfported convidts. A town is erecled here,

with houfes for the governor and deputy-governor. Metals
of various kinds abound on the fpot and in the neighbouring
foil. The cove lies open to the N.E. and is continued in a

S.W. direction for nearly 1000 yards, gradually decreafing

from the breadth of 1400 feet, till it terminates in a point,

where it receives a fmall ftream of frefh water. The anchor-
age extends 2000 feet up the cove, and has foundings in

general of four fathoms near the more, and five, fix, or
feven near the middle of the channel. It is perfectly fecure

from all winds ; and for a confiderable interval on both fides,

(hips can lie clofe to the (hore ; nor are there are any rocks
or (hallows to render the navigation dangerous. S. lat.

32 53'. E. long. 159° 20'.

SYDONAIA, a town of Syria, fituated on the fouth
fide of a hill, on the top of which is a celebrated Greek
nunnery, founded by the emperor Juftinian, who endowed
it with a confiderable revenue, and gave them three hundred
Georgian flaves for vafTals, whofe descendants are the inha-

bitants of the town, and profefs the Greek communion ;

12 miles N.E. of Damafcus.
SYDOPTA, in Ancient Geography, a town of Ethiopia,

near Egypt. Pliny.

SYDRACI, a people of India, who inhabited the terri-

tory which was the limit of the expeditions of Alexander
on that fide. Pliny.

SYDRI, a people of Afia, in Arachofia. Ptolemy.
SYDRUS, a town of India, on this fide of the Ganges,

on the banks of the river Indus, between Parabati and Epi-
taufa. Ptolemy.

SYEDRA, a town of Cilicia, according to Ptolemy.
Strabo calls it Sydra, and places it in the vicinity of Cora-
cafium.

SYEKE, in Geography, a town of Germany, in the county
ofHoya; 16 miles N.W. of Hoya.

SYENA, in Botany, named by Schreber in memory of
Arnold Syen, fuperintendant of the garden at Leyden, an
ardent botaniit , frequently mentioned in the Horlus Mala-
lar'icus, and author of a traft De Herba Fumana, pubfifhed

in Bartholin's Acla Hafnienfta, v. 3. 103. Haller calls

him " vir fplendidus, et magnus rei hprbarix amator."

—

Schreb. 39. Willd. Sp. PI- v. 1. 254. Mart. Mill. Di<ft.

v. 4. Purlh 23. (Mayaca; Aubl. Guian. v. 1. 42.
JufT. 45. Lamarck Illuftr. t. 36.)—Clafs and order, 7'ri-

andria Monogynia. Nat. Ord. Junci, Juft.

Gen. Ch. Cal. Perianth inferior, of three, linear-lanceo-

late, acute, fpreading, permanent leaves. Cor. Petals three,

roundifli, concave, fpreading, the length of the calyx.

Stam. Filaments three, capillary ; anthers oblong. Pijl.

Germen fuperior, roundifh ; ftyle thread-fhaped ; fligma

trifid. Peric. Capfule globular, crowned with the ftyle, of
one cell and three valves. Seeds fix, globular, (triated, two
affixed to each valve, one above the other.

Obf. Syena is nearly allied to Commelina.

Ell. Ch. Calyx of three leaves. Petals three. Capfule of
one cell and three valves.

1. S.Jluviatilis. Willd. n. 1. (Mayaca fluviatilis ; Aubl.
Guian. t. 15.)—Native of rivulets in Guiana, alfo in Vir-
ginia and Carolina ; flowering from July to November.

—

A fmall, molly plant. Stem fomewhat branched, decumbent.
Leaves capillary, whorled. Floiucrt folitary, (talked, white,

fmall.

SYENE, or Assuan, in Geography, a city of Egypt,
fituated on theeaft fide of the Nile. This town is celebrated

for the firtl attempt to afcertain the meafure of the circum-

ference of the earth, by Eratoithenes, a native of Cyrene,
who, about the year 276 before Chrilt, was invited from
Athens to Alexandria by Ptolemy Euergetes. Near it, on
a fmall ifland on the Nile, anciently called Elephantina, (fee

Elephantina,) is a temple of Cimphis dill ltanding, very

little injured ; here was hkewife a Nilometer, but this is not
to be difcovered. In this town, which was fituated under
the tropic, according to the report of Strabo, a well was
funk which marked the fummer folltice, and the day was
known when the ityle of the fun-dial call no fhade at noon :

at that inilant the vertical fun darted his rays to the bottom
of the well, and his image was reflected on the water. Sy-
ene is at prefent a milerable place, with a fmall fort, com-
manded by an aga of the Janizaries : the remains of the an-

cient town are on an eminence to the fouth. Columns and
pillars of granite, fcattered here and there, denote its fitua-

tion. Here is an ancient building, perhaps the obfervatory

of the ancient Egyptians; 375 miles S. of Cairo. See
Assouan.

Juvenal was exiled at Syene, under a pretext of command-
ing a cohort there.

Pliny fays that the name of Syene was alfo given to a pe-

ninfula 1000 paces in circuit, upon the confines of Ethiopia,

on the Arabian coalt, in which was a Roman garrifon.

SYENITE, in Mineralogy. See Sienite.

SYER, in Geography, a river of France, which rifes about

two leagues to the N. of Thionville, and runs into the

Mofelle near Waflerbillich.

SYESSA, in Ancient Geography, a town of Italy, in

Tyrrhenia.

SYFERT, in Coinage, a copper coin of Embden. As
a money of account, 2 fyferts = a (liver. See Coin and

Money.
SYGAROS, an ifland fituated on the coaft of Arabia

Felix. Pliny.

SYIA, a fmall town of the ifland of Crete, which ferved

as a port to the town of Elyrus.

SYKE,
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SYKE, in Rurjl Economy, a rill or fmall brook, in a low

boggv lituation.

Si KES, A r iiirn Ashli i , D.D. in Biography, a learned

and liberal divine of the church of Englai d, wa born in Lon-
don about the year 1684. Educal dat St. Paul' fchool, he

. admitted of Bern e, Cambridge, in 1701.

When under-graduate, he compofed a copy of Hi

verfes on the death of king William. He took tl

of M.A. in 1708, and as one of the affiftai

St. Paul's fchool. Quitting this lituation, lie devoted himfclf

to Hudy, and part and in

1712-1^, he was collated by aivhbifhop Tennifon to the

vicarfhip of Gadmorfham in Kent. la anfwer to a fermon

of Dr. Thorn. B he publiflied an examination of that

part of ir which related to the ii not

epifcopally ordained to adminiller Chrdtian baptifm. Al-

though he took occafion t > lpeak relpectfully 1 t Dill> n

this circumltancc did not prevent his obtaining from the

duchef -dowager ot Bedford a prefentation to the rectory

of Dry -Drayton, in Cambridgefhire, 0:1 which he refigned

his vicarage. In 17 15 he publiflied a tract, intitled " The
Innucency of Error aliened and vindicated," which ferved

as an argumentative deler.ee of a pofition advanced by him,

" that no herefy is fo deftruftive to reli gion as a wicked
life j no fcliifm fo damnable as a courfe of fin ;" and the

ground of his rcafoning was, " that no errors, if involun-

tary, are or can be punifhablc." In fubfequent editions he

animadverted on the objections tha 1 urged againft

the doctrine which he advanced. In feveral of the contro-

versies which took place in the reign of queen Anne, and on

the introduction of the houfe of Hanover, with regard to

the doctrines of paffive obedience and non-reC tance, and the

power and danger of the church, and its connection with the

ftate. he toi k a part, always appearing the decided advocate

of Whig principles in the itate, and of thofe called Hnadleian

in the church ; always avowing himfclf the all v and aflbeiate

of fuch men as Hoadley and Clarke. In a tract, intitled

" The external Peace of the Church only attainable by a

Zeal for Scripture in its jult Latitude, and by mutual Cha-
rity ; not by a Pretence of Uniformity of Opinion," he

argued, " that a latitude of opinion is intended and allowed

by the legiflature to fubferibers, as they are members of the

church of England :" which pofition was proved to be
untenable in the " Confeffional."

In 1 7 18, Mr. Sykcs was inllituted to the rectory of Ray-
leijrh, in Effex, and refigned his living inCambridgeihire ; and
in the fame year he was nominated by Dr. Clarke, as r

of St. James's, to be afternoon preacher at King-ftrcet cha-

pel, Golden-fquare, fir Ifaac Newt in COl firming the ap-

pointment. In 1721 he was nominated by Dr. Clarke to

the office of morning preacher at this chapel. In the mean
while he publiflied an anfwer to Mr. Rogers's " Difcourfe

of the vifible and invifible Church of Chrift ;" and a letter

addrefled to the earl of Nottingham, who, in anfwer to

VVmfton's letter to him on the eternity of the Son and the

Holy Ghofl, for which his lordftiip was thanked by the

univerfity of Oxford, had advanced fome intolerant maxims.
In 1721 he publiflied a pamphlet, intitled " The Cafe of

Subfcription to the XXXIX Articles confidered, occa-

fioned by Dr. Waterland''. Cenfure of Arian Subscription,"

in which he again defended latitudinarian fubfeription.

controverfy produced replies and rejoinders. In 1725,
on the recommendation of Dr. Clarke, he was appointed

affiftant preacher at St. James' (
' ollins's " Difcourfe

on the Grounds and Reafons of the Chriftian Religion,"

publiflied in 1724, Sykcs publiflied a reply in 1725, intitled

" An Eflay on the Truth of the Chriflian Religion, wherein
its real Foundation upon tiir Old Tellamcnt is (hewn." This
has been pronounced by good judges one of the bell books
on that fubject. Upon receiving his degree of D.D. at

Cambridge in > laid to have '< Hood like the llurdy

oak to receive and return back the fiery dar:s of the ortho-
dox." On the death of Dr. Clarke in 1729, an eulogy of
that eminent man was publiflied by Dr. SykeS. He after-

wards engaged in a ly with Dr. Waterland, and in

another with Whillon, Chapman, Jafs, on Phle-

gon's Eclipfe. In 1736 he wrote in I
I the Dif-

fenters a tract, intitled " Thi R F applying for

the Repeal or Explanation of the Corporation and Telt

I

irtially confidered,'' and another, intitled "The
Cor] -itHo Importance to
the Church of England." In 1737 he publiflied " An In-

quiry into the Meani noniacs in the New Tefta-
' ." In 1739 he wa promoted to the deanery of St. Bu-

, in Cornwall, in the patronage of the crown; and in

, by the interelt of bifhop H. -Hated to

a prebend in the church of Winchefter. In 1740 he pub-
liflied one of his moll elaborate works, under the title of
" The Principles and Connexion of Natural and Revealed
Religion diftinctly confidered," which was regarded as an
able defence of Chrillianii v. His other works were, " A
brief Difcourfe on Miracles;" " The Rational Communi-
cant, &c. ;" " Examination of Mr. Warburton's Account
of the ancient Legiflator3 ; of the double Doctrine of the
old Philofo'phers ; of the Theocracy of the Jews ; and of
Sir Ifaac Newton's Chronology," 1744: " An Eflay on
the Nature, Dcfign, and On s ;" '< Two

ions previous to Dr. Middleton' Free Inquiry, impar-
tially confidered ;" and " A Paraphrafe and Notes upon the

1 le to the Hebrews." His publications, which amounted
to fixty-three in number, many of them being, indeed, pam-
phlets, evince his indultry. Dr. Sykes fiiffercd much from
the gout and Hone, but his death was occafioned by a para-

Iytic llroke, which feized him in November 1 756, and carried

him off a few days after, in his feventy-third year. He had
been married, but had no children. " In his manner;," fays

his biographer, " he was mild and obliging, cheerful m
temper, and unfourcd by the many controverfies in which

Ljaged. He was punctual iu the difcharge of his pub-
lic and domeltic duties, and palled through life with

neral refpect." Memoirs of the Life and Writings of Dr.
Sykes, by J- Difncy, D.D.
SYL, in Geography, a river of Walachia, which runs into

the Danube; 16 miles S. of Krajova.—Alfo, a town of
Walachia ; 28 miles S.S.W. of Braneovani.

SYLjEUS, in Ancient Geography, a town of Afia Minor,
in Pamphylia.

SYLA X, a name anciently given to the Tigris.

SYLBURGIUS, Frederic, in Biography, a learned

pliilolorrift, was born near Marpurg, 111 Heilc, in 1546.
He palled his enrly years in the ii:!*. ruction of youth, and
afterwards becai le a corrector and revifor of the editions of

. printed by Weehel and Commcfin. The
editions which h I are held in hindi cflimati

and hir, reputation as a Greek fcholar was acknowledged by
rft writers of his time. He was the author of a Greek

grammar ro ended by Voffiiir. ; and he had a con-

fiderablc {hare
I alfo

compofed ( ,nd fome other works, which mani-

1 learning . died at Heidelberg in

1596, b Moreri.

SYLEUM, in Ancient Geography, ?. town of Afia Minor,

fituated
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fituated towards tlie confines of Phrygia, Caria, Lycia, and

Pifidia. It was fubjcft to the tyrants of Cibyra and in its

vicinit y.

SYLLA, Lucius Cornelius, in Biography, a Roman
commander, and head of a party, was defcended from a

branch of the Cornelian family, funk into indigence and

obfcurity. He patted a licentious youth, and having ac-

quired the qualities of a gay libertine, he ingratiated him-

felf fo much with a celebrated courtezan of that period, that

fhe bequeathed him her whole property. He alfo was

a favourite of lus mother-in-law to fuch a degree, that

at her death (he made him heir to a large eitate. Having

thus indulged himfelf in licentious pleafure and gained

wealth, he became the votary of ambition ; and fucceeded

in obtaining the office of quajftor to the celebrated Marius,

at his tirft confulate, B.C. 107. When Marius went to his

African campaign, Sylla was left in Italy to raife recruits,

and did not join the army till it was going into winter-

quarters. He now began to purfue a courfe very different

from that of his younger days ; contenting himfelf with the

diet of the foldiers, undertaking the molt laborious duties,

and imitating his great commander, whofe friendship he

thus acquired. Many opportunities foon offered themfelves

for the exercife and difplay of his military talents. Being

deputed as an ambaff'ador to the court of the king of Mau-
ritania, in an important negociation, he paffed boldly and

without moleftation through Jugurtha's army, from which

circumftance he gained the appellation of "Felix." He
fucceeded in his embafly, and induced Bocchus to become a

traitor, and to deliver Jugurtha into his hands. The credit

which Sylla thus acquired excited the jealoufy of Marius,

which was further aggravated by his caufing a fignet to be

engraved, on which he was exhibited in the aft of receiving

the illuftrious captive. Marius, however, difguifed or fup-

preffed his jealoufy fo far as to avail himfelf of his fervices ;

for when he was appointed to the command againlt the

Cifalpine Gauls and Cimbrians, B.C. 104, Sylla afted as his

lieutenant-general. In this office he was fignally fuccefsful

;

and conceiving himfelf entitled to civic honours, he went to

Rome, and declared himfelf a candidate for the praetorfhip.

Failing in his firlt application, he accomplifhed his purpofe

in the following year by bribery. When the time of his

magiftracv expired, he was fent, B.C. 96, into Cappadocia,

to fettle Ariobarzanes on the throne, and having foon ef-

fected this bufinefs, he received a friendly embafly from

Arbaces, king of Parthia ; and on occafion of an interview,

he manifefted his lofty and afpiring difpofition, by placing

three chairs and feating himfelf in the middle, whiltl thofe on

each fide were affigned to Ariobarzanes and the Parthian

ambaffador. In the Social war, B. C. 91, Sylla had a

command in Samnium, and diftinguifhing himfelf above all

other commanders, he was elefted to the confulate B. C. 88,

and now commenced the rivalfhip and holtility between
him and Marius. He was now 50 years old ; and he

itrengthened his intereil by marrying Caecilia Metella,

daughter of Metellus, the high pontiff. The objeft of com-
petition between thefe two afpiring Romans was the com-
mand in the Mithridatic war. Sylla having gained the

foldiers, fucceeded in this attainment of his objeft ; but the

meafures that were adopted by the partifans of both com-
petitors were violent and fanguinary. The fuccefsful

competitor having taken pofleffion of the city, and being at

the head of fix legions, procured articles of impeachment
againfl Marius and his partifans ; a decree of profcription,

and a price to be fet on their heads.

Sylla remained at Rome fome time after the expiration of

his confulate ; but through the influence of Cinna, one of
the Marian faftion, who had been elefted conful, he was
cited to give an account of his paft conduft. In order to
avoid this danger, he embarked his troops, and fet fail for the

Eait. Having landed in Theffaly, he immediately received

the fubmiffion of the Grecian cities, which had been forced
to declare for Mithridates. In order to furnifh himfelf with
money for his enterprife againlt A'hens, which refufed to

furrender, he feized the treafures of feveral temples, and
violated the fanftity of the Delphian Apollo. After a

long liege, Athens was ftormed with great (laughter of the

inhabitants. Having in feveral battles defeated the forces

of Mithridates, he prepared a fleet to pafs over into Afia.

But being defirous of flattening to Rome, he manifefted an
inclination to negociate a peace with Mithridates, with
whom he held a conference in perfon ; and they agreed on
articles for this purpofe. The king confented to refign all

his conquefls, to confine himfelf to his paternal territory of
Pontus, to pay a large fum of money to the Romans, and to

deliver to Sylla 80 of his (hips : and thus terminated the

firit Mithridatic war. Sylla poflefled uncontrouled power
in Afia, which he exercifed in conferring freedom on feveral

flates, which had taken part with the Romans in the late war

;

and in laying heavy fines upon thofe which had been holtile.

He was thus enabled to carry with him vaft treafures to

Rome ; and he alfo took with him, as part of the fpoil,

feveral valuable libraries, particularly that of Ariftotle,

which belonged to Apellicon, the Teian, a very wealthy

perfon, who had expended large fums in forming a collec-

tion of rare books. Marius, Sylla's competitor, was now
dead, and the chief authority at Rome was veiled in Cinna,

who had been repeatedly appointed to the confulate, with

Carbo, a man equally violent and fanguinary, for his col-

league. At Dyrrhachium, the deputies of the fenate had
an interview with Sylla, who was entreated by them not to

fuffer his refentments to plunge the country in a civil war ;

but the anfwer they received led them to conclude that he

was determined on ample revenge.

Cinna was killed in a mutiny of his troops : and in the

following year, B. C. 83, Cornelius Scipio and Junius

Norbanus were elefted confuls. An army was raifed and
commanders appointed, to refill the attempts of Sylla.

His army had, in the meanwhile, taken a voluntary oath

of fidelity and obedience to him. He then embarked, and

landed 40,000 men without oppofition at Brundufium and

Tarentum. As he advanced, he defeated the army of

Norbanus, and was joined by feveral perfons of diltinftion.

Scipio's army was fo formidable, that Sylla thought it

prudent to propofe terms of accommodation. Scipio agreed

to an armiftice ; but by the communication which enlued,

the whole confular army was induced to join Sylla's party.

Scipio and his fon were brought prifoners to Sylla, who dif-

miffed them with a lafe-conduft. Young Pompey, though
iiivelled with no public charafter, afTembled his friends and

dependants, and declared for Sylla : and his forces daily in-

creafing, he was foon at the head of a confiderable army,

with which he reduced feveral cities. Rome was now
greatly alarmed ; and Carbo huflened thither with fuch

forces as he could raife. The fenate was compelled to de-

clare Sylla and his adherents enemies to their country : and

each party was aftive in their endeavours, by negociations

and by bribes, for gaining allies. Carbo and young Marius

were chofen confuls for the enfuing year. Sylla, as he ap-

proached Rome, met Marius at Prxnefte with a large army,

which was defeated with great (laughter. Pranelte was

taken pofleffion of by Sylla, and in the mean time his gene-

rals
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*rals were fuccefsful in various parts of Italy, and Carbo was

obliged to withdraw to Africa. Sylla's progrefs, how-

ever, was checked by a new enemy : this was Pontius

Telefinus, a noble Samnite, who, with an army of 40,000
men, joined the Marian party, which had been always fa-

vourable to the rights of the Italian Itates, and advanced to

the relief of Praenelle ; bu* being lurrounded by the annus

of Sylla and Pompey, he decamped in the night, and baf-

lened towards Rome. Svlla marched fpeedily to its relit f,

and rafl\ly attacking Telefinus, expofed himlrlf to danger,

and was obliged to rly to his camp. Marcus Crallus, how-

ever, falling unexpectedly upon the victors, put them to

flight, and Telefinus fell in the action.

Sylla having no longer any enemy to fear, indulged, with-

out reltraint, the fpirit of revenge by which he was ac-

tuated. Having treacheroufly induced the Samnites to iur-

rendcr, he carried about 6000 of them to Rome, caufed

them to be fhut up in the circus, and whillt he was ha-

ranguing them, the loldiers rufhed intt) the circus, and indif-

criminatcly maffacred them. The fenators, who were affem-

bled in the neighbouring temple of Bellona, heard their cries

and groans, not knowing the occafion of them nor the fate

that awaited themfelves. Svlla, without apparent emotion,

continued hisdifcourfe.and informed them, that the noife pro-

ceeded merely trom fome offenders whom he had ordered to

be chattifed. Priencite loon after furrendered, and Marins,

theconful, efcaped the victor's cruelty by a voluntary death.

The inhabitants of a military acre were ordered to be put to

death, and the place was committed to pillage. Sylla, ac-

cording to Plutarch, was the calm fpe&ator of the promif-

cuous (laughter of 12,000 men. He now returned to

Rome, avowing the tanguinary purpofe, that he would not

fpare one who had borne arms againlt him, but that they

(hould perilh to a man. Immediately after, a table of pro-

fenption was fixed up, containing the names of 40 fenators

and 1600 knights, and death was denounced to all who
afforded fhelter to the profcribed, however nearly related

to them, while large rewards were offered to their aflaffins.

Rome was by thefe meafures made to flow with blood, till

at length Sylla was reproached for his cruelties by his bed
friends. After the murder of about 9000 perfons of dif-

ferent ranks, he told the people that he had now profcribed

as many as he could think of; but if he recollefted any

more, they fhould be added to the number. Thefe pro-

fcriptions extended from Rome to all the Italian towns

which favoured the oppofite party, being accompanied with

mulcts, and in fome inltances confiscations of the effects of

the inhabitants. Sylla's tyranny produced fuch tenor,

that no one could venture to refill it, or even to complain,

if we except Cato, when a boy. See his article.

After the dea h of the confuls Marius and Carbo, an

interrex was created, who, at the fuggeltion of Sylla, pro-

pofed the appointment of a dictator, and that dictator was

Sylla himfelf. After his introduction to the office, he

caufed to be enadted a number of laws, fome of which, it

mull be acknowledged, were wile and falutary, and con-

tinued to be part of the Roman laws long after his death.

For fupplying the places of maffacred citizens, with men

devoted to himfelf, he enfranchiftd 10,000 (laves, and gave

them the rights of Roman citizens. He rewarded his

legionarie" with lands, and decreed himfelf a triumph on

account of his foreign conqueits, which was celebrated for

two days with extraordinary magnificence. In the follow-

ing year. B.C. 80, Svlla was both conful and dictator:

and in order to acquire popularity, he failed the whole

P.oman people. Declining the confulate tor the next )ear,

be formed the Angular purpofe of refiguing his dictatorial

Vol. XXXIV.

authority, and returning to the condition of a private uti

zcn. This mult be regarded as a rclolution, which in his

Gtuation, and in reference to hi* pall conduct, was very ex-

traordinary. For the execution of his purpofe, he af-

fembled the people, and concluded his addn I 1 to them, by
faying thai lie was ready to give an account of his whole

adminiftration, and to anfwer in his private capacity any

accufation that might b< bro linfl him. He then

difmiffed his lienors, defcend d from the roltra, and before

the allotiifhed multitude walked for fome time in the

forum, converting familiarly with his friends. After his

retirement from power to private life, he difgraced him-

lelt by the mod diffolute company and Having
lolt his wife Metella, he again married Valeria, filter to the

orator Hortenlius ; but the could not red rain him from in-

dulging in low and fcandalous amours. His intemperance

occafioned a loathlome difeaie, from which no art c >uld re-

lieve him. He died in the year B.C. 78, at the age of 60, and
his funeral was (ingularly magnificent. The meaning ot the

epitaph which he compofed for himfelf was this, that " he

had returned with iutcrelt all the good he had received from
his friends, and all the evil from his enemies." Sylla might
well claim the epithet of " Fortunate." Fortune was the

goddefs to whom he attributed all his lucceff s, and with

the fuperttition common among the heathens, he would not

offend her by afiuming to himfelf the merit of his actions.

The belief that he was her favourite, which he derived from

the predictions of aitrologers, infpired him with courage in

all his enterprises, and induced him probably to that act of

his life, which was upon the whole the molt remarkable, the

refignation of his power. Plutarch Vit. Sylla. Un. Hilt.

Gen. Biog.

SYLLABA, Lat. a name given by fome of the ancients,

and among others by Nichomachus, to the confonance of

the fourth, which they commonly call diatrjfaron ; and which

proves, by its etymology, that the Greeks regarded the

tetrachord in the lame light as we regard the octave, in-

cluding within its compafs all the radical founds of a

fyftem.

The modern Italian finging-mafters call folmifation by the

hexachords, fyllabizing ; and afcending and defcending the

fcale by the vowels, vocalizing.

SYLLABIC, in the Greek Grammar. There arc two
kinds of augments ; the firlt called fyllabk, which is whea
the word is increafed by a fyllable ; the other temporal,

which is when a fhort fyllable becomes long.

SYLLABLE, Syllaba, in Grammar, a part of a word,

of an articulate found, confiding of one or more letters,

which are pronounced together ; or which of itfelf conveys

either no idea, or part only of what is denoted by the word.

The word is derived from the Greek j-uWxQr,, which literally

denotes comprehenfion or affembiage.

Or, a fyllable is a complete found, uttered in one breath,

confiding either of a vowel alone, or of a vowel and one or

more confonants, not exceeding feven.

Scaliger defines a fyllable to be an element under one

tone or accent, that is, which can be pronounced at once.

Prifcian, more intelligibly, calls it a comprehenfion of
feveral letters falling under one accent, and produced at one

motion of the breath. But fome grammarians reject this

definition, as excluding all fyllables of one letter.

Another defines fyllable, a literal or articulate voice, of an,

individual lound.

The learned bilhop Lowth defines fyllable, a found, either

fimple or compounded, pronounced by a fingle impulfe of

the voice, and conllituting a word or part of a word.

In every word, therefore, there are aa many fyllables as

4 S there
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there are vocal founds ; and as many vocal founds, as there

me fimple or compound vowels, each of which requires a

diftinft motion of the pcdtnral mufcles. Tlius, a, a, a,

make three fyllables, formed by (o many motions, diltui-

guifhed by fmall ftops betwixt each expiration.

In the Hebrew, all the fyllables begin with confonants, al-

lowing aleph to be one ; nor ha.»- any fyllable more than a

fingle vowel.

From the number of fyllables in words, they become de-

nominated mrmofyllubles, bifyllables, trifyllables, and polyfyllables,

ij. d. words of one fyllable, two fyllables, three lyllables,

and many fyllables.

As it is the number of fyllables that conftitutes the mea-

fure of Englifh verfe, it were to be wifhed we had fixed and

fettled rules to determine the precife number of lyllables in

each word ; for we have words very dubious in that refpect ;

and there are even fomc which have more fyllables in verfe

than in profe. Many of the words ending in ious, occalion

great embarraffment to fuch as pique themfclves on exaft-

ntfs : as odious, precious, &c.

With refpeci to the divifion of fyllables, we may obferve,

that any letter, or combination of letters, which will begin

a word, may likewife begin a fyllable in the middle of a

word, and no other ; for each fyllable being as much a per-

fect found, as a monofyllable word, can properly commence

with fuch letters only as will fuit the beginning of a word.

Accordingly, there is no letter in the Englifh language, that

may not begin a word, except e mute, which therefore in

the middle of words always goes with the former i y liable.

Moreover, every fyllable ends in the middle of a word, when

a found is complete, and the next letter or letters will begin

a new fyllable, of which the firft at leaft is a confonant,

iinlefs where two vowels meet, which do not unite in a

diphthong. However, there are fome few exceptions to

this general rule.

A fyllable in the beginning or middle of a word ends in

a vowel, unlefs it be followed by x, or by two or more

confonants, which are for the moil part to be feparated ;

and at lealt one of them always belongs to the preceding

fyllable, when the vowel of that fyllable is pronounced

fhort. Particles in compofition, though followed by a

vowel, generally remain undivided in fpelling. A mute

generally unites with a liquid following ; and a liquid, or a

mute, generally feparates from a mute following : le and re

are never feparated from a preceding mute, e . g . ma-ni-fejl,

ex-e-cra-bk, un-i-qual, mif-ap-ply, diftin-guijli, cor-refport- ding.

But the belt and eafielt rule for dividing the fyllables in

fpelling, is to divide them as they are naturally divided in a

right pronunciation ; without regard to the derivation of

words, or the poffible combination of confonants at the

beginning of a fyllable. See this fubjeA purfued in Ward's
Elfays upon the Englifh Language, p. 44, &c. See alfo

Lowth's Introduction to Englilh Grammar, p. 23 ; and

Murray's Grammar, vol. ii. ch. 2.

With regard to the accenting of fyllables, to what has

been delivered under Accent we may here add, that all

words of one fyllable have either an acute or circumflex

accent, agreeably to their quantity. In words of more than

one fyllable, the Latin and Greek language differ very much
from each other, as to the ufe of accents. Many words
of two or more fyllables, are accented on the lalt fyllable

in Greek, but none in Latin, except a few compounds of

Jio, as malejit, Sec. In words of more than two fyllables,

if the penultima is long, the Latin accent is placed there,

otherwife on the antepenultima. But in Greek words it is

fometimes placed on the antepenultima when the penultima

is long, and at other times on the laft fyllable ; but when

this is long, it is never carried farther back than the penul*
tima. No word in the Latin or Greek language ie ac-

cented farther from the end than the antepenultima.

Englifh words are not only accented upon each of the
three lalt fyllables, but feveral upon the fourth, and fome
few upon the fifth from the end. In pronouncing long
words, a variation of the tone is neceffary upon fome other
fyllable, befides that where the accent is placed, though
not equally high, both for the fake of eafing the voice, and
modulating the found. Many Englifh nouns and verbs

written alike, are diftinguifhed from each other, by pro-
nouncing the former with an acute accent on the penultima,

and the latter on the laft fyllable ; as abfent and abfent, con-

teft and contejl, &c. In the inflection of verbs, the accent
always remains on the root, as love, loveth, loved, &c. In
derivatives, the accent is always on the theme, except fub-

itantives from the French, ending in eer and ier, where it is

carried to the termination, as -volunteer, &c. Molt com-
pound words have their accent on the former part, unlefs

that be a prepofition, and then oftener on the latter. But
the exceptions from either are more eafily known from ob-
fervation than reduced to any certain rules. If the accent
be on the vowel, a vowel or fyllable is long, as fall ; a
fyllable is fhort, when the accent is on the confonant, which
cccafions the vowel to be quickly joined to the fucceeding

letter, as ant, hunger. Unaccented fyllables are generally

fhort, as admire, but this rule has many exceptions, as um-
pire, f'oretiijle. When the accent is on a confonant, the

fyllable is often more or lefs fhort, as it ends with a fingle

confonant, or with more than one, as fadly, persijl. When
the accent is on a femi-vowel, the time of the fyllable may
be protrafted, by dwelling upon the femi-vowel, as cur1

,

can! ; but when the accent falls on a mute, the fyllable can-

not be lengthened in the fame manner, as bubble. Words
with a mixture of long and fhort fyllables are the moft
melodious. Ward, ubi fupra, p. 32, &c. Murray's Gram-
mar, vol. i.

Syllables, Quantity of. See Quantity.
SYLLABUB, a kind of compound drink, moft affefted

in the fummer feafon ; ordinarily made of white wine and
fugar, into which is fquirted new milk with a fyringe, or
wooden cow.

Sometimes it is made of canary, in lieu of white wine
;

in which cafe the fugar is fpared, and a little lemon and nut-

meg are added in lieu of it.

To prepare it the belt way, the wine and other ingre-

dients, excepting the milk, are to be mixed over night, and
the milk or cream added in the morning. The proportion

is, a pint of wine to three of milk. For
Syllabub, Whipt, to half a pint of white wine or

Rhenifh, is put a pint of cream, with the whites of three

eggs. This they feafon with fugar, and beat with birchen

rods, or work with a fyringe. The froth is taken off as

it rifes, and put into a pot ; where, after ftandmg to fettle

two or three hours, it is fit to eat. Ruft.

SYLLECTUM, in slncient Geography, a maritime town
of Africa Propria, a league from Carthage, according to

Procopius.

SYLLEPSIS, in Grammar, conceptio, a figure by which
we conceive the fenfe of words otherwife than the words
import ; and thus make our conftruftion, not according to

the words, but the intention of the author. See Substi-
tution.
The fyllepfis, fays an ingenious author, is a figurative

conltruftion, which agrees rather with our ideas than with

the words ; and exprefles rather the fenfe of our mind than

the fenfe of the terras themfelves.

Syllepsis
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• rpsis is alfo ufed for the agreement of a veil), or

not with that word next it, but with the mofi
wo: thy iii the fcntence : as rex et rtgina bran.

Some authors call the fyllepfis, jyntkjis ; others, fubflilu-

tion. It i., a figure of confiderable ufe for the well under-
Handing of authors. Scioppius divides it into two kind-,

fimple and relative. The former is H hen the words of a dif-

courfe either difagree in gender, or number, or both : and
the latter is, when the relative is referred to an antecedent
which is not exprelled

; but which we conceive by the

fenfe of the whole peri d.

SYLLOGISM, .-iv> - i7uc, in Logic, an argument, or
form ot r confifting of three propositions : ha

thi< property, thit the conclufion neceffarily follows from
the two premifes : fo that if the firft and I

. be granted, the conclufion mult be granted in like

manner ; and the whole allowed for a demonllrali

If the prcmiies be only probable, or contingent, the

fyllogifm is faid to be dialectical ; if they be certain,

<liiiic.il } it falle, under an appearance of truth, fophiflic or

paralogifl:

As often a* th? mind obferves any two notions to agree
to a third, which is done in two propofitions ; it imme-
diately concludes, that they agree to each other : or if it

find, that one of them agrees, and the other difa:'

which is likewife d me i:i two proportions ; it immedi-
ately pronounces that they difagree to each other. And
luch is a fyllogifm ; which, it hence appears, is nothing
but a mental dileourfe, or reafoning, by which, from any
two propofitions granted, a third is

. deduced.
Hence, as the Greeks call it fyllogifm, the Latins call

it collcdio, or ratiocinatio, as being a kind of computation,
which, either by adding, or fubt rafting, gathers either the

ium or the remainder : for, as if we add two and three,

we may thence colleft five ; fo, if to this propolition, " man
is an animal," you add this " every animal thinks," you
thence deduce this, " therefore man thinks."

Of the three propofitions of which a fyllogifm conlills ;

the firft is, by way of eminence, called the propofition, as

being propofed for the bafis of the whole argument ; the

fecond is called the alfumplion, as being aflumed to aflilt in

inferring the third : though they are both called fumptiones,

becaufe aflumed for the fake of the third ; and both pre-

mifes, as being premifed to it ; and for the fame re.:

both are called antecedents, only the firlt the major, and the

latter the minor.

The third is called the conclufion, as being the clofe of

the whole argumentation ; and fometimes complexio, as in-

cluding the two notions, before feparately compared ; and

confequens, becaufe it follows from the antecedents ; and

lattly, illalio, becatile inferred from the premifes by means
of the illative particle ergo, therefore, &c.
As the conclufion i6 the principal part of a fyllogifm, it

hence antes that though both the propofition and afTump-

tion conlitl each of its lubjeft and attribute, yet the fubjeft

and attribute of a fyllogifm are properly undcrllood of thofe

of the conclufi

rain, in the intlance above mentioned, animal being

ufed both as fubjeft and attribute, it i I held a kind ot inter-

mediate between the two, and frequently called medium ; in

refpect to which, both the fubjeft and attribute, man and

thinks, are called extremes or terms ; only the fubjeft the

greater extreme, and the attribute the lefs.

In tin- conllitution of a fyllogifm, we mav confider the

matter and the form of it. The matter is three propor-

tions made up of three ideas or terms, variously joined.

The three terms arc named the major, minor, and middle.

3 Y L
The predicate of the conclufion is called the major tern,

becaule it is generally of larger extent than the minor term,

or the fubjeft. The major or minor terms arc called the

;/,. i. The middle lerm or medium is the third idea in-

vented ami difpofed in two propofitions, in Inch a manner,

as to fhew the connection between the major and minor
term in the conchifion ; whence the middle term is iome-

l lines called the argument. The propofition, which con-

tains the predicate of the conclufion, conneftcd with the

middle term, is ufually called the major propofition, whereas

the minor propofition connefts the middle term with the

fubjeft of the conclufion, and is fometime6 called the affitmp-

lion. The major propofition is generally placed firit, the

minor fecond, and the conclufion in the 1 alt place, when the

lyllogifm is regularly compofed and reprelented.

The form of a lyllogifm is the framing and difpofing of

the premifes according to art, or ju(l principles of rea-

foning, and the regular inference of the conclufion from
them.

Syllogifms are dillributed, with regard to the queftion

to be proved, into univerfal ajjirmative, univerfal negative,

particular affirmative, and particular negative : and with

refpeft to their nature and compofition, into Jingle and

compound. Sing/, fyllogifms are made up of three pro-

pofitions, and may be divided into fimple, complex, and eon-

jundive.

Simple or categorical fyllogifms are made up of three plain,

fingle, or categorical propofitions, in which the middle

term is evidently and regularly joined with one part of the

quellion in the major propoGtion, and with the other in tin-

minor, whence follows a plain fingle conclufion. For com-

plex fyllogifms, fee CoMPJ
Conjunctive fyllogifms are thofe, in which one of the pre-

mifes, viz. the major, has diftinft parts, joined by a con-

junction, or fome fuch particle of fpeech ; the chief of
which are conditional, disjiindive, which have the major pro-

pofition disjunctive ; relative, requiring the major propofition

to be relative; and connective, or copulative, which require

that two or more ideas be fo connected either in the com-
plex fubjeft, or predicate of the major, that if one of them
be affirmed or denied in the minor, common fenfe will fhew

what will be the confequencc.

Compound fyllogifms are made up of two or more fingle

ones, and may be refolved into them : the chief kinds are

epicbirtma, dilemma, profyllogifmus, zndforites. Watts's Lo-
gic, part iii. c. 3.

A fyllogifm, wherein one of the premifes is fuppreflcd,

but fo as to be underllood, is called an enlbymeme, c. gr.

" every animal thinks, therefore man thinks ;" in which the

propofition, ' man is an animal," is underllood.

The demonltrations of mathematicians, it is obferved, are

only feriefes of cnthymemes : fo that every thing in mathe-

matics is concluded or proved by fyllogifm ; only omitting

fuch premifes as occur of their own accord, or as are re-

! to by the citations. (See Sophism.) There arc

two general methods of reducing all fyllogifms to a tell of
their truth or falfehood. The firft is, that the premifes

mull contain the conclufion, or one of them mull contain

the conclufion, and the other mult fhew that the conclufion

is contained in it ; and the fecond is this, as the terms in

every fyllogifm are ufually repeated twice, they muft be
takc-i precifely in the fame fenfe in both places. Watts,
ubi fupra.

As to the advantage which fyllogifm affords to reafon,

Mr. Lock , that of four things, which reafon is

employed about ; viz. the finding out of proofs, the regu-

lar difpofition of them fo as their connection may appear,
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the perceiving of their conneftion, and the making of a

right conclufion ; fyllogifm only aflifts in one, viz. (hewing

the conneftion of the proofs in any inftance. Nor is it of

any great ufe even here ; fmce the mind can perceive fuch

conneftion, where it really is, as eafily, nay perhaps better,

without it. We fee men reafon very ltrongly who do not
know how to make a fyllogifm.

Indeed fyllogifm, the fame author adds, may ferve to

difcover a fallacy in a rhetorical flourifli, or by Gripping an

abfurdity of the cover of wit and good language, fhew it

in its natural delormity. But it only (hews the weaknefs or

fallacy of fuch a difcourfe by the artificial form it is put
into, to thole who have thoroughly (tudied mood and figure,

and have fo examined the many ways three propolitions may
be put together in, as to know which of them does cer-

tainly conclude right and which not, and upon what grounds
they do fo.

The mind is not taught to reafon by thefe rules ; it has a

native faculty of perceiving the coherence or incoherence of
its ideas, and can range them right without fuch perplexing
repetitions. Add, that to (hew the weaknefr. of an argu-
ment, there needs no more, than to (trip it of the fuper-

fluous ideas, which blended and confounded with thofe on
which the inference depends, feem to fhew a conneftion
where there is none ; or at lead hinder the difcovery of the

want of it : and then to lay the naked ideas, on which the

force of the argumentation depends, in their due order. In
this pofition, the mind taking a view of them, fee- what con-
neftion they have, and fo is able to judge of their inference,

without any need of fyllogilm at all.

Nor mult it be omitted, that fyllogifms are as liable to

fallacies, as the plainer ways of argumentation ; for which
one might appeal to common obfervation ; which has al-

ways efteemed thefe artificial methods of reafoning more
adapted to catch and entangle the mind, than to inltruft and
inform the underltanding. And if it be certain that fal-

lacy can be couched in a fyllogifm, as nobody will deny but
it may, it mull be fomething elfe, and not a fyllogifm, that

muft difcover it.

The fame author proceeds to (hew, that this way of rea-

foning difcovers no new proofs, nor makes any difcoveries ;

but is wholly converfant in the marfhaliing and ranging of
thofe we already have : a man muft know, before he be able

to prove fyllogiltically ; fo that the fyllogifm comes after

knowledge, when we have but little need of it. To the
fame purpofe it is obferved by Dr. Campbell, in his " Phi-
lofophy of Rhetoric," that the method of proving by fyllo-

gifm appears, even on a fuperficial review, both unnatural
and prolix. The rules laid down for diftinguilhing the
concluGve from the inconclufive (orms of argument, the
true fyllogifm from the various kinds of fophifm, are at once
cumberfome to the memory, and unnecedary in praftice.

No perfon, one may venture to pronounce, will ever be
made a reafoner, who (lands in need of them. In a word,
the whole bears the manifeft indications of an artificial and
oftentatious parade of learning, calculated for giving the

appearance of great profundity, to what is, in faft, very
(hallow. See Reason and Logic.

Syllogism, Figure and Mood of a. See Figure and
Mood.

Syllogisms, ReduRion of. See Reduction.
SYLLOGISTIC Form. See Form.
SYLLUK, the principal of the Hebrew accents, ufed

to clofe a period, and called king and paufe. It is marked
under a letter thus (i).

SYLT, in Geography, an ifland of Denmark, in the
North fca, about iz miles from the W. coaft of the duchy

of Slefwick, of an irregular form, about 40 miles in cir-

cumference, and no where more than two miles Irom the

fea. N. lat. 54 55'. E. long. 8° 20'.

SYLVA, amoug the Romans, a ludicrous kind of hunt-

ing exhibited in the circus ; fo called, becaule the circus

was really planted with trees, which had been dug up with

the roots by the foldiers and brought thither, and fixed to

large beams, after which earth being thrown upon their

mots, the circus aftually refembled a wood ; then being

filled with all forts of herbiferous animals, the people were

let loofe upon them, and carried all clear ofl.

Sylva, or Siha, in Poetry, a poetical piece compofed,

as it were, at a itart ; or in a kind of rapture or tranfport,

and without much thought or meditation. Such are the

Silva; of Statius, which, he allures us, were all compofed

after this manner.

Quinftilian extends the ufe of the word filva to any writ-

ing done in hade, and on the fpot.

The word is Latin, and literally figmfies forejl ; whence

its chief ufe in our language is metaphorically to exprefs

certain colleftions of poetical pieces of various kinds, and

on various fubjefts ; as a forell is an affemblage of trees of

different forts.

SYLVAN3, in Mythology. See Fauns, Satyrs, and

Silent.
SYLVES, in Geography. See SlLVES.

SYLVIUS, Francis, De le Boe, in Biography, a dif.

tinguifhed phyfician, and founder of a left in medicine, was

born at Hanau in 1614, and was defcended of a good fa-

mily. After the ufual grammatical education, he was fent

to the univerfity of Bade, where he commenced the (tudy

of phyfic, and received the degree of doftor in that faculty

in 1637. In order to obtain the various information of dif-

ferent fchools, he vifited feveral of the principal univerfities

in France and Germany, and became extremely ikilful in

anatomical purfuits and in the pharmaceutical branch of

chemift ry. Being thus qualified to enter upon the praftice

of his profeffion, he fettled firft at his native place ; but

looking to higher advantages, he removed to Amfterdam,

and obtained a diftinguifhed reputation among the phyficians

of that capital, which he continued to enjoy feveral years,

until he was called to Leyden, in 1658, to affume the office

of firft profeffor of the praftice of medicine in that univer-

fity. This fituation was well calculated for the excitement

of his ger.ius and eloquence, and he foon attracted a nume-

rous audience from all parts of Europe. He was one of

the earlieft advocates for Harvey's doftrine of the circula-

tion of the blood, and was the principal caufe of its re-

ception into that medical fchool. In other refpefts, how-
ever, he was inltrumental in retarding the progrefs of medi-

cal fcience, by the invention of an hypothefis refpefting the

caufe of difeafes, w^ich contributed much to excite the

attention of the medical world, and to extend his own fame.

He afcribed all the morbid aftions of the vital fyitem to

certain chemical operations, to fermentations, and ebulli-

tions, which he believed gave origin to an excefs of acid or

of alkali, to the neutralization of which all the efforts of

the medical art were of courfe to be direfted. Whence he

adminiftered volatile alkali, abforbent earths, and cordials

largely, paying little regard to the different ftages of a dif-

order, or the charafter of prevailing epidemics. The ex-

tent to which this doftrine was received and defended in

molt parts of Europe, founded as it was upon a gratuitous

hypothefis, and therefore productive in many cafes of much
mifchief, is furprifing, and the interruption which it occa-

fioned to the improvement of medicine was confiderable. It

was in faft one of the greateft becefits which Sydenham
conferred
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conferred upon the art, to have detached phylicians from
thfs aid other hypiliirtic.il fyftems, and led them to the

only true path ol inquiry, that of observation and ex-

perience. The works of Sylvius were principally contra-

in which the doctrines which h inded

were Hated and defended) and the] were frequently re-

printed during the prevalence of the fyrlem : but thev have

long ligned to the neglect, which a mafs of fanci-

ful Speculation, that vanilhes before the li^ht of fobcr

truth, n ult ultimately incur, Sylvius died at Leyden in

SeeEloy Dift. Hid. Gen. B
ry of.

Sylvius, James, Di Bois, a learned phyfician, was
one of the fifteen children ot a camlet manufacturer at

Anv. t he was b rn in 1478. II'- elder brother

being profeflor at the college of Tonrnay in Paris, and a

great promoter of learning at that dark period, James had
tli opp rtunity of acquiring under him a more perfect

k ... Ige of the I atin and Greek languages than was
ufual at the time. When he had determined upon adopt-

ing the profeffion of phyfic, he applied himfelf moft aflidu-

oully to the perufal of tiie writings of the ancients, efpe-

cially of Hippocrates and Ga'en, of the latter of whom he

.1 zealous difciple and defender. But he was
not lefs affiduous in the purfuit of other branches of

medical lludy, and cfpecially in experimental rcfearches

in anatomy, pharmacy, and botany, and he made feveral

journies for the purpofe of examining medicinal plants

in the countries where they were produced. Upon his

return to Paris, he delivered a courfe of private lectures,

in which he expounded the whole circle of medical prac-

tice from the work- of Hippocrates and Galen, and in

the courle of t\\. years obtained a reputation, which at-

tracted t > his fchool a crowd of pupils from various parts

of Europe. Thi?, however did not fail to excite thejea-

louly of the Parilian phyficians, particularly as he had not

ye: taken a medical degree, and he was under the neceffity

of going to Montprllier in IJ20, tor the purpofe of gradu-

ati ). But his extreme avarice, which accompanied him

through life, would not permit him to 1 cef-

. t that univcrlity, and he returned without a

degree. After fom d in com-
promising his differences with the Parifian faculty, and was
admitted a bacbel ir 1 f phyfic in 1531. Four years after-

wards he became a lecturer at the c Tricquet, while

Fcrncl taught in that of Cornouaille ; and he was attended

by a numerous tram of Itudents : while tiie latter attracted

but few. His anatomical directions, and his lectures on

botany and pharmacy, which were omitted U were

probably the principal caufe of this preference. He was

appointed profeflTor of medicine at the royal c 1 550,
which he continued to hold t' h, which took place

in icjj, in the feventy-feventh year of his age.

T.,i- phvfician was never married, and is f3td to have

fhewn an averfion to the other lex. I lis manners were rude,

and his temper fullen ; and hi' parfi;nor,y fo extraordinary,

that he i« reported to have ufed no lire in the winter, but

to have kicked a foot-ball, and carried a log of wood up

and down Itairs, to keep hirr.ielt warm. He was fuch a

friend to parfimony, indeed, that he publilhed a trait for

the benefit of poor (cholars, entitled, " I)c Vietus ratione

facili et falubri Pauperum Sihola ticarum." In faft, his

paliion for money obfeured the lultre of hi- many great qua-

Hi works were popular during the reign of the old

fchool, but are now obfeletc. As an anatomical writer he

merits the greateft praife ; for th< ugh he had few oppor-

tunities of human diffection, be made various difcoveries and

8

improvements, which arc contained in his " Ifagoge Ana-
tomica," and in bis " OUIcrv.it .1 in variis Corporibui fe-

candis." Several ot his writii ibjecl ol

pharmacy, in which he was wrll Ik did tor the age ; and he

publilhed a valuable edition ol Mefue, with a tranflation

and comments. He wrote with great violence agauill Vc-
lalius, who had been hii pupil, and became his rival 111 aua-

tomv ; but cfpecially on account of his prefumption in cor-

recting Galen, whole very errors he was 1, d to d< I nd by his

bigotted attachment to the ancients. Sylvius was alio au-

thor of a French grammar; he hail itudicd mathematics

«ery fuccel full] id cultivated mechanics fo far as to

have gamed conliderable notorietv with the public Uv fome

machines of his invention. Gen. Biog. Hutchiuion, Biog.

Medica.

SYLURUS, in Ichthyology. See SlLURl 9.

SYMA, or Syme, in Ancient Geography, an ifland north

of Rhodes, at the entrance of a fmall gulf of the Doride.

The ancients reprefent it as having been inhabited by
Chthonius, the fon of Neptune and Syme, and as having

been pofleflcd by the Carians after the war of Troy ; and

when abandoned by them, as having been occupied by a

colony of Lacedaemonians and Argians. See Sv.mi.

SYMBACA, a town of Afia, in Media, according to

Strabo.

SYMBACCHI, ti^x*x'.-; in Antiquity, a defignation

given to the two men, who purified the city of Athens at

the feftival Thargelia.

SYMBARD, or SYMARD, in Geography, a town of

France, in the department of the Saone and Loire
; 4 miles

N. of Louhans.

SYMBOL, Sy.mbolum, formed from ti/uoo>.o», a mark,

/inn, or badge, of <m . , 10 compare, a fign or reprc-

fentation of any moral thing, by the images or properties of

natural things.

Tim; we lay, tlit lion 1 the fymbol of courage ; the peli-

can of p;.ternal love, &c. Symbols were in very great re-

pute among the ancient Hebrews, and cfpecially among the

Egyptian ; and lerved to cover a great part of their moral

myfteric ; being u led not only to reprefent moral things by
natural, but even natural by natural.

Symbols are of various kinds, as types, amigmas, pa-

rable.;, fables allegories, emblem?, hier< glyphics, &c. ; each

of which fee under it; refpective article, Type, /Eniii \.

Parable, Fable, &c.

The Chir.efe letters are moft of them abfolute fymbol-,

f r Ggnificative. The fymbols in algebra, &c. are arbitrary.

Mcdalilts alfo apply the term fymbol to certain marks or

attributes peculiar to certain perfons or deities. The
thunder-bolt, f jX inllance, accompanying the heads of cer-

tain emperors, is a fign or fymbol of the fever :ity,

and of a power eq ual to that of the g"d; : the trident is the

fymbol of Neptune : the peacock of Juno ; a figure feated

on an urn, of a river, &c. See Mtn.M..

MBOLi among Chriftians, is particularly ufed for the

creed, or the articles of religion, which every Chriltian is to

know and believe. Sec /Ipcflles' Ci

In the emperor's library is a Greek MS. of the fymbol of

the apoltles, divided into twelve article., with the names of

the refpective apoltles, who are faid to have compofed each

article. The firft is attributed to St. Peter, ami the

hicicfiivcly to Andrew, James major, John, Thomas, James

minor, Philip, Bartholomew, Matthew, Simon, Thaddtus,

and Mat Unas.

But the teftimony of that MS. does not much confirm

the opinion, that each apollle compofed an article of the

fymbol

;
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fymbol

;
yet the opinion is, at leatt, as old as St. Leo, who

feems to have believed it.

Authors are in doubt why the name fymbol mould be

given to this compendium of the articles of the Chrillian

faith : fome fay, it is thus called in allufion to a military

cuflom ; that as foldiers were known by figns and tokens,

this was to be the mark or characteriltic of a Chrillian.

To this purpofe Rufinus fays, that the Greek word au^QoXoi

may be rendered in Latin by indicium. Others derive it

from an affembly or conference of the apoftles, where each

expreffing his fenfe of the faith, and what each had chiefly

preached, the creed was framed, and called by the Greek
word avpSoXov, which fignifies collation or conference.

Lord King derives the (igmfication of the word with

greater probability from the facra, or religious fervices of

the heathens, where thofe who were initiated into mylteries

had certain figns or marks, called fymboLi, delivered to

them, by which they might know each other, and claim ad-

miflion to the fecret worfliip and rites of that god, whofe

lymbob they had received. He produces many inftances

of the common ufe of fymbols, both mute and vocal : and

in allufion to thefe he apprehends the creed is thus called,

becaufe it was ftudioufly concealed from the Pagan world,

and not revealed to the catechumens themfelves, till they

were initiated by baptifm into the vifible church ; when it

was delivered to them, as that fecret mark or fign, by which
they mould be known from all others, and mutually know
each other. Hill, of Apoftles' Creed, p. n, &c.

Symbols of Pythagoras. See Pythagoreans.
SYMBOLICAL Charaklers, Column, Fountain, Freezes.

See the fubftantives.

Symbolical Philofophy. See Hieroglyphic.
Symbolical Phyfics. See Physics.
Clemens Alexandrinus, Eufebius, &c. obferve, that the

Egyptians had two ways of reprefenting their fymbolical

mylteries : one by the virtues of animals, herbs, &c. ; the

other by geometrical figures. Thus, the fun and moon
were represented, in the firft manner, by the beetle and ibis ;

and in the latter, by their own figures. Again, the four

elements they reprefented, after the firft manner, by four

animals which have qualities correfponding thereto ; and
after the fecond manner by +

.

SYMBOLISM, a word uled by fome of the chemical

writers to exprefs a confent of parts.

SYMBOLOGICE, is ufed by fome for that part of the

fcience of medicine, which treats of the fymptoms of dif-

eafes.

SYMBOLUM, in Ancient Geography, a place of Thrace,
between the town of Neapolis and that of Philippi ; fo

called by the Greeks, according to Dion Caffius, becaufe
the mountain denominated Symbolus here joined another

mountain, which extended into the middle of the country.

SYMBRA, a town of Afia Minor, in the interior of
Lycia, according to Ptolemy.
SYME. See Syma.
SYMI, in Geography, anciently Syme or Syma, an ifland

of the Grecian Archipelago, fituated near Cape Volpe, on
the coaft of Caramania, at the entrance of a gulf which
bears its name. Although this ifland is fcarcely two leagues

in length, by one in breadth, it has two good harbours fit for

the reception of large fhips, without reckoning feveral little

bays or coves, in which fmall craft may find flielter. The
north harbour, barred by fhoals, is the mod fpacious as well

as the moft commodious. The mod northern of the fhoals

which protect its entrance is named San Paulo, becaufe it is

oppofite to a place of that name, on the coaft, at the very

head of the gulf. On the other fide of Symi, the gulf is

formed by Cape Crio. Symi was formerly cultivated, and
fertile in grain ; but at prefent there are discoverable hardly
any veftiges of its ancient culture. Its inhabitants are al-

moll wholly occupied in the fifhery of fponges, which caver
the rocks at the bottom of the fea that furround their ifland.

They are reckoned the boldeit and moft experienced divers

in the world, defcending into the fea to the depth of i jo
feet, and there detaching the fponges from the rocks to
which they adhere ; and having done this, they rife to the
iurface of the water, in order to take breath for a few mo-
ments, and then dive again. The Symiots are alfo elteemed
good navigators : with very fmall boats they crofs the in-

tervals of fea which feparate them from the coafts, and from
the other ifland* ; and, with the produce of their fifhery,

they carry thither the fruits of their activity, which affords

a fmall traffic, adequate to the wants and ambition of a na-
tion of divers. They are a robuft race of men, of a hand-
fome ftature. The life of thefe iflanders is fimple ; and
tyranny has fpared, or, more properly fpeaking, difdained

a tribe, which, in lieu of opulence, prefents only auftere

habits and laborious occupations, the moft certain pledges of
independence. N. lat. 36 38'. E. long. 27 34'.

SYMITHA, in Ancient Geography, a town of Africa,
in the interior of Mauritania Cxlarienfis. Ptolemy.

SYMMACHUS, Q. Aurelius Avianus, in Biography,

a Roman fenator of the fourth century, became prefect of
Rome, pontiff and augur, and proconful of Africa. He
vigoroufly refilled the changes that were made in the national

religion by the triumphs of Chriftianity, and headed a de-

putation from the fenate to the emperor Valentinian II.,

requefting the re-eftablifhment of priefts and veilals, and of
the altar of victory. This application was refilled by St.

Ambrofe, bifhop of Milan, who compofed an anfwer to the

petition of Symmachus, as did alfo the poet Prudentiu*.

Symmachus loft his caufe, and for fome reafon was banifhed

by that emperor, or by Theodofius, the latter of whom re-

called him, and raifed him to the confulate A.D. 391.
The petition above-mentioned is preferved in the ten books
of Symmachus's Epiitles, ftill extant. His oratory was of
that kind which characterized the decline of Roman lite-

rature. " The luxuriancy of Symmachus," fays Gibbon,
" confifts of barren leaves, without fruits, and even without

flowers. Few facts, and few fentiments, can be extracted

from his verbofe correfpondence." Of thefe epiitles the

bell edition, as far as the text is concerned, is that of Sci-

oppius, 4to. Mogunt. 1608. Moreri. Gibbon.
Symmachus, Pope, a Sardinian, and deacon of the Ro-

man church, whofe elevation to the pontifical chair ter-

minated a ichifm that took place in the church at the

deceafe of pope Anallafius II., in the year 49-8. His
opponents attempted to depofe him, and laid before Theo-
doric, king of the Goths, a charge againft him of various

crimes, requefting that a delegate of his appointment would
take cognizance of the caufe upon the fpot. The emperor
fufpended the pope ; and the tumults at Rome, which had
fubfided on his election, were univerfal. Theodoric vilited

the city, and pacified its difturbances. He fummoned a

council, which affembled at Rome in July 501 ; and Sym-
machus, being fummoned to appear, proceeded from the

church of St. Peter, attended by a great body of the po-

pulace. Thefe were encountered by the oppofite party,

and in the conflict Symmachus was wounded, and with dif-

ficulty made his efcape to St. Peter's. At the final meeting

of this council, a decree pafled, in which Symmachus was
acquitted of the crimes laid to his charge, and all perfons

were enjoined to fubmit to his pontifical authority, on pain

of excommunication. It was on this occalion that the

pofition



s ^ m S V M

pofition was firlt advanced, that no aflcmbly of bilhops is

authorized to judge the p ipe, who is accountable for hi*

aftions to God alone. In 51 1 held a council

at Rome, in which the 1 hiring that the

election of a p not be madi without the concur-

rence <>t the fovereign, was annulled ; and another council,

held in $03, confirmed th the c >uncil which had

abfoWed Symmachus ; and another ,1 in C09,

which palled a decree, anathematizing all who fhould I

or appropriate the goods or eltate hurcb, though
they held them by grants from the crown. Towards the

dole of his pontificate he made various regulations for

reftoring dilciplinc in the churches of thi Well, and he ex-

pended large turns out of the papal revenues on religious

edifices, and for the fuppoit of the Catholics, who were
pcrfecuted in Africa. He died in JI4, and received the

honour of canonization. Eleven of his epiftles, and leveral

of his decrees, are extant. Moreri. Bower.
SYMMETRY, irvjuuslfia, formed from avt, with, and

fulfn, meafure, the relation of parity, both in refpeft of

height, length, and breadth of the parts neceffary to com-
pote a beautiful whole.

Symmetry, according to Vitruvius, confifts in the union

and conformity of the fevera) members of a work to their

whole, and of the beauty of each of the feparate parts to

that of the entire work ; regard being had to fome certain

meafure : fo that the body is framed with fymmetry, by the

due relation which the arm, elbow, hand, fingers, &c. have

to each other, and to their whole.

Symmetry arifes from that proportion which the Greeks
call einaltgy, which is the relation of conformity of all the

parts of a building, and of their whole, to fome certain

meafure ; upon which depends the nature of fymmetry.

Symmetry, Uniform, in Architedure, is that where the

fame ordannance reigns throughout the whole.

Symmetry, RefpeSive, is that where only the oppofite

fides are equal to each other.

Under the article Veterinary Anatomy, it was propofed

to difcufs at large the fubjeft of the fymmetry of horfes ;

but we now rind that our limits will merely allow of our

referring to that article, and alio to that of Horse. See

alfo Breeding.
SYMPARATAXIS, a word ufed by Hippocrates to

exprels the conflict between nature and a difeaic, and the

aliments or medicines given in it.

SYMPASMA, a word ufed by many authors to fignify

a cataplafm.

SYMPATHETIC, mi^xMhKoc, fomething that has a

iympathy ; or that afts, or is afted on by fympathy.

Sympathetic, in Anatomy, an epith°t applied to two
nerves, from the idea that their communications arc the

caufe of fympathies. One of thefe is the fympathetieus

maximus, or gteat intercoltal nerve ; the other is the facial,

called fympathetieus minor by Window. See Ni B

Sympathetic is particularly applied to all dilcafes which

have two caufes ; the one remote, the other near. In which
fenfe, the word is oppofed to idiopathetic.

Thus, an epilepfy is faid to be fympathetic, when pro-

duced by a remote caufe ; i. e. when the diforder in the

brain, embarraffed with blood, is preceded and produced

by fome other difeaic.

There is a fympathetic palpitation of the heart, and an

idiopathetic one. There is but one idiopathetic caufe of the

palpitation ; but there are fevcral fympathetic ones. -

Among chemills and alchemilts, the term fympathetic is

principally applied to a kind of powder and of ink.

Sympathetic Ink. Sec Ink.

Sympathetic Pointier, a powder once very much :

fuppofed to have tin wi nderful property, that if fpread

eh th dipt in the blood i»l a wound, I he wound would

be cured, tin ugh the patient be any number ot mil

powder; M. Lemery tell lung but Roman
vitriol, Opened by the fin 'ting it, and imper-

it, in th. 1 dimmer.

Hut it is ri lly .ill"" '.I a mi n l..ul.

tanery, what< nr fir Keni 1 H bjt and others before him,

Iter him, plead in its favour.

Thecompi fition of the famous fympathetic powder, ufed

at Goffelaer by the miners in all their wounds, is I

Take of green vitriol right ounces, of gum tragacantb, re-

duced to an impalp ler, one ounce : mix thefe to-

gether, and let a Imall quantity of the powder be fprinklcd

on the wound, and it immediately Hop 1 the bleeding. The
vitriol is to be calcined to whiteneis i:. the fun, before it is

mixed with the gum.
SYMPATHY, o-vyTaQita, formed from aw, with, and

xzfio;, pnjfion, q. d. companion, fellow-feeling ; an agreement

of affections and inclinations, or a conformity of natural

qualities, humours, temperaments, &c. which makes two
perfons plcafed and delighted with each other.

A late ingenious writer has endeavoured to account for

the origin of our moral fentiment6 from fympathy, denoting

our fellow-feeling with any paffion whatever. When wc ap-

prove of any character or aftion, the fentiments which we
ti 1 are, according to this fyllcm, derived from four fourceS|

winch are in fome refpects different from one another.

Firft, we fympathize with the motives of the agent ; fe-

condly, we enter into the gratitude of thofe who receive the

benefit of his aftions ; thirdly, we obferve, that his cbnduft

has been agreeable to the general rules by which thofe two
fympathies generally aft ; and, laft of all, when we conlider

fuch aftions a-j making a part of a fyftcm of behaviour,

which tends to promote the happir.els either of the indi-

vidual or of the fociety, they appear to derive a beauty

from this utility, not unlike that which we afcribe to any

well-contrived machine. There is another fyftem that

traces our moral fentiments to fympathy, different from the

former. It is that which places virtue in utility, and ac-

counts for the plcafure with which the fpeftator furvcys the

utility of any quality from fympathy, with the happinefs of

thofe who are affected by it. This fympathy, however, is

different both from that by which we enter into the motives

of the agent, and from that by which we go along with the

gratitude of the perfons who are benefited by his aftions.

It is the fame principle with that by which we approve of a

well-contrived machine. But no machine can be the objeft

nf cither of thofe two lall mentioned fympathies. Smith's

Theory of Moral Sentiments, 3d edit. 1707. See Virtue.
Sympathy is alfo ufed with regard to inanimate things ;

intimating fome propenlion they have to unite, or to aft on

one another.

In this fenfe, naturalifts fay, there is a fympathy between

the vine and the elm ; between the loadftone and iron ; the

two poles of a loadftonc, &c.

The alchemiil? talk much of the powder of fympathy.

See Sympathetic Powder.
Sympathy, in Phyfiology, the affeftion of the whole

body, or of any part, conlequent on injury, diforder, or

difeafe of any other part. Thus the fever which follows a

local injury, is called fympathetic. When, on the intro-

duction of a bougie into the urethra, a perfon faints, the

heart is faid to fympathize. A ltone in the bladder pro-

duces itching of the end of the penis ; tickling of the fauces

produces vomiting ; the drain of a joint will caufe fick-

nef«,
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nefs, &c. &c. Thefe are called fympathies, or confent of

parts. An organ, to which no direft application is made,
fuffers in confequence of what is done to another. See, for

a further account of this fubjeft, Nervous Syjlem, unuer

the head of Nerves of the animal life.

We have fome practical remarks on the fympathy of the

parts of the body, in the Medical Eilays of Edinburj 1>.

vol. v. part 2. art. 45.
For the force and effeft of fympathy, in the production

of monfters, fee Monster.
SYMPESIS, a word ufed by the old Greek writers to

fignify concoSion or digejlion.

SYMPHIONEMA, in Botany, from am, together, and

w\\j.\, to ti/Jtji, becaufe, we prelume, of the connection of the

filaments at their fummit, and the confequent co-operation

of their anthers Brown Tr. of Linn. Soc. v. 10. 157.

Prodr. Nov. Holl. v. 1. 37c.—Clafs and order, Tetrandria

Monngynia. Nat. Ord. Proteacete, JufT. Brown.
Gen. Ch. Cat. none, unlefs the corolla be fo denominated.

Cor. regular, of four oblong, equal, deciduous petals, coher-

ing at the bafe. Ne&aries none. Stam. Filaments four,

inferted into the middle of each petal, linear, cohering at their

upper part ; anthers terminal, oblong, dittinft. Pifl. Ger-
men fuperior, with the rudiments of two feeds ; ityle Am-
ple ; itigma rather abrupi. Perk. Nut cylindrical, with a

folitary kernel.

Efl. Ch. Petals four, regular, cohering at the bafe.

Neftary none. Filaments inferted into the middle of each

petal, cohering at the top. Anthers diftinft. Stigma rather

abrupt. Nut fuperior, cylindrical.

A genus of humble fhrubs, or herbs, either fmooth, or

bearing a few fcattered glandular hairs. Leaves in three

deep, divided fegments ; the lower ones' oppofite. Spikes

fimple, terminal, and partly from the bofoms of the upper-
molt leaves. Floivers yellow, alternate, feflile, with folitary,

hooded, permanent hradeas. Mr. Brown confiders his Sym-
phionema as not particularly allied to any other, except per-

haps to his Agaflachys, which has feparate filaments, and an
unilateral^fjma. Two fpecies only are known.

1. S. paludofum. Marfh Symphionema. Br. n. 1.—Seg-
ments of the leaves awl-fhaped, femicylindrical. Brafteas
and flower-ftalks very fmooth Gathered by Mr. Brown,
on boggy heaths, near Port Jackfon, New South Wales.

2. S. montanum- Mountain Symphionema. Br.n.2.—Seg-
ments of the leaves flat, linear, fingle-ribbed. Brafteas and
flower-ftalk downy, with very fhort glandular hairs.—Ga-
thered by the fame botaniit, on moilt rocks, in the fame
neighbourhood.

SYMPHONIA, fo named by the great Linnaeus, though
publ'.fhed by his fon, can fcarcely have any other meaning
than avfilmiu,, a confent, or agreement, in allulion to the very
itrong combination of the filaments, and the alternate fitua-

tion of their five anthers with the live ftigmas, forming toge-
ther a ten-rayed Itar.—Linn. Suppl. 49. Schreb. Gen. 452.
Willd. Sp. PI. v. 3. 585. Mart. Mill. Diet. v. 4. Jufl. 263.
(Moronobea; Aubl. Guian. 788? Jufl'. 257 ?)—Clafs
and order, Monadelphia Pentandria. Nat. Ord. Guttiferz,

juir.

Gen. Ch. Cal. Perianth inferior, of five roundifh, fpread-

ing, imbricated leaves, permanent. Cor. Petal:; five, round-
ifh, rather coriaceous, concave, much larger than the calyx,
folding obliquf !y over each other, and converging, fo as to
form a f%htly drprefled globe. Stam. Filaments united into

a clole, even, cylindrical tube, the length of the petals,

fliglitly inflated at t lie bottom, fheathing the ftyle ; anthers

five, ovite, acute, iefiile on the margin of the tube, fpread-

tng. Ptft. Germen fuperior, ovate ; ityle cylindrical, rather

longer than the corolla ; ftigmas five, oblong, acute, fpread-
ing, alternate with the anthers. Peric. Berry globofe, of

five cells. Seeds folitary, nearly globular, fmooth, flatter on
the inner fide.

Ell. Ch. Calyx of five leaves. Corolla globofe, of five

petals, folding obliquely over each other. Style one. Berry
fuperior, of five cells. Seeds folitary.

1. S. glolulifera. Linn. Suppl. 302. ( Moronobea coc-
cinea ; Aubl. Guian. 789. t. 313. f. a—j ?)—Native of Su-
rinam, from whence Dalberg lent fpecimens, preferved in

fpirits, to Linnxus. This is a ftout and lofty tree; the
fmaller tranches rather quadrangular, fmooth, leafy, flightly

fcarrcd. Leaves crowded about the ends of the branches,
flalked, oppofite, croffing each other, elliptic-lanceolate,

pointed, entire, very fmooth, three or four inches long, with
one rib, and many fine tranfverfe parallel veins. Footflu/h
channelled, half an inch long. Flowers four or five, red,

forming a fort of terminal, fimple umbel, whofe italks are

angular, fmooth, above an inch long. The berry has a
coriaceous coat, enclofing a very yellow flimy pulp, in which
are lodged the parti-coloured feeds. The latter are faid to
be a favourite food of parrots.

Such is the plant of Dalberg, preferved in the Linnxan
herbarium. Neither the figure, nor the original fpecimen, of
Aublet agrees with it as to inflorefcence. But his feparate

reprefentations of the fructification, fig. a toj, undoubtedly
agree with the Linnaean fpecimen, and are of the fame fize ;

while his fig. 1 to 8, reprefented larger, though defcribed as

fmaller, are certainly very different, particularly theflamens.
Aublet appears to have confounded two diftinft fpecies, at

lealt. The trees he defcribes yield a refin, which ferves the

natives of Guiana as a ftrong and ufeful cement.

SYMPHONIACA, a name given by fome authors to
the common hysfcyamus, or henbane.

SYMPHONIACO Stilo. See Stilo.
SYMPHONIALE, in the Italian Muftc, is fometimes

prefixed to a canon, or fugue, to (hew that it is at unifon,

i. e. that the fecond part is to follow, or imitate the firft in

the fame intervals, founds, notes, &c, the third to obferve

the fame with regard to the fecond, and fo on.

SYMPHONY, the name of a mufical inftrument often

mentioned in the Fabliaux and old French poetry. It is

fometimes called Chiphonie, fometimes Cyfoine, but more
frequently Simphonie. Some of the quotations given by
Du-Cange defenbe it as a wind-inftrument, and others as a
fpecies of drum, pierced with holes like a fieve.

" Je fai juglere de vielle ;

Je fai de mufe et de faftele,

Et de harpe et de chiphonie

De la gigue, de l'harmonie."

Here are feven inflruments mentioned in the compafs of

four lines.

" All the minftrel art I know,
On the vielle I well can play

;

I the pipe and fvrinx blow,

Harp and jig my hand obey,

Plaltry, yjim^ony, and rote."

Zarlino fpeaks of a Tufcan inftrument, which he fays was
very ancient, and which was called Sinfonia. According to
his defcription, it was a kind of cheft, upon which the firings

were tuned, 4th, 5th, and 8th. The three firings were per-

petually founding in the bafe, while an air was played on
the molt acute firing.

Zarlino adds, that fome authors, among whom was Otto-
marus Licinius, imagine that this inftrument was the true

. ancient
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aricient lyre, and probably that of which Horace fpcaks in

the " Are Poctica."

" Ut gratas inter menfas fymphonia difcors."

It fhould feem from Zarlino's account of this inftrument,

that he was perfuaded the ancient* had harmony, or mufic
in parts, and Inch inftrumeota as he ha- defcribed.

It is not eafy to conceive how this inftrument was tuned :

for if the 4th and 5th were diatonic clofe to each other, when
ftruck together, they would produce the harlh difcord of the
tone major. Perhaps Zarlino means to fay that the tour

firings were tuned in the following manner: the tirlt, or

highell ftring C. the fecond G, the fourth b< low, the third C,
the fifth below G, and o6t»\ • to the firft C, and the fourth C,
double oftave below the firft. But to play an air upon the

fir It ftring, implies a neck to the lyre, of which we are ac-

quainted with no inftance.

The inftrument called fymphonv is mentioned in Daniel,

ch. iii. 5, 7. If it was in the fhape of a longifh cheft, or

a trigon, ftrung at the top and plaved with little ivory rods,

as f ime imagine, we think it more refembles the modern dul-

cimer than any inftrument in prefent ufe.

Symphony, rvppwfa, formed from aw, -with, and

found, properly denotes a confonance, or concert of feveral

founds agreeable to the ear ; whether they be vocal or inltru-

mentil, or both ; called alio harmony ; which fee.

Some authors reftrain fymphor.y to the fole mulic of inftru-

ment 4 : in this lenfe, fay they, the recitativos in fuch an

opera were intolerable, but the fymphonics excellent.

The fymphony of the ancients went no farther than to

two or more voices orinllrume its fet to unifon ; for they had

no fuch thing as mufic in parts ; as is very well proved by
M. Perrault : at leaft, if ever they knew fuch athing, it mult

be allowed to have been early loft.

It is to Guido Aretiue, about the year io2z, that molt

writers agree in afcribing the invention of compolttion : it

was he, they fav, who tirft joined in one harmony feveral

diftinct melodies ; and brought it even to the length of four

parts, viz.. bafs, tenor, counter-tenor, and treble. But there

is nothing, fays the ingenious Dr. Burney, more difficult than

to fix fuch an invention as this upon any individual ; an art

Utterly incapable of being brought to any degree of perfec-

tion, but by a flow and gradual improvement ; and the fuc-

ceffive efforts of ingenious men during feveral centuries, mull

have been trivial and inconfiderable in its infancy ; and the

firft attempt at its ufe neceffarily circumlcribed and clumfy.

This excellent writer has impartially examined and recited

the evidence for and agaiuft the antiquity of harmony or

counterpoint ; and, after an elaborate detail, expreffed his

own opinion againlt it : and he has alio given a lilt and

snalyfis of the writings of Guido, in order to afcertain how
much modern mufic has been indebted to this celebrated

monk of Arezzo. Hill. Mufic, vol. i. p. 112, &c. vol. ii.

p. 72, &c.

The word fymphony it now applied to uiflrumental mufic,

both that of pieces defiijned onlv tor inftruments, as fonatas

and concerto*, and that in which the inftruments are accom-

panied with the voice, as in operas, &c. A piece is faid

to be in grand fymphony, when, befide the bafe and treble,

it has alfo two other mltrumental pa-ts, viz. tenor and fifth

of the violin.

Before the above was written, fymphony had been highly

cultivated in Germany, particularly at the Manheim fchool,

by Stamitz, H ir/bauer, Canabich, Toefchi, and Filtz ;

by Vanhal, Ditters, and K.>zeluch, at Vienna ; and lince

that period, the lymphome of the inv: ortal Haydn have ex-

ceeded in number and excellence all that modern times can

Vol. XXXIV.
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hoaft, and fcem to include every pcrfe&ion that can rea-

der inllrumental mufic lntcrclling and lublimc : invention,

fcience, knowledge of inftruments, majellv, lire, grace, and
pathos by turns, with new modulation, and new harmonics,

without crudity 'or affectation. All thefe eacellenciej the

admirable Mozart had nearly attained ; and perhaps he it

only inferior to Haydn in the number of hit fymphonics, from

the (hortnefs of his vital courfe!

Beethoven (pronounced Baythoven), a di(c\p\e of Mozart,
is now (1804) fo rapidly advancing into fame, that there

would belittle ride in predicting, that, if he lives, lie will be
the great man among r.iulicians of the prclent century,

as Haydn and Mozart were of the latter end of the lad. He
lid to he a young man ; but writes with the freedom and

boldnels of long experience, and a fertility of invention that

promifes inexhaultiblc refources.

SYMPHO RICA RPOS, in Botany, i 5 a genus founded
by Dillenius, in his Horlut Elthamenfis, 371. t. 278, and
named by him from <7Vf*$oft»', to clufter, or accumulate, and
jLx^-r.a:, fruit, alluding to its copioufly cluflered berries,

.luffieu has retained this genus, Gen. 211, with fome others,

which, like it, have been reduced by Linnasus to Lo.sit eiia.

(See that article). Dillenius perceived the refemblance of
its foliage to that tribe of Honeyfucklcs called Cbamacerafa;

but feems to have had no idea of any affinity to them in its

fructification, which he compares to Cufcuta ! We may
remark that the Chamacerafa connect Symphoricarpus with

the genuine Honeyluckles, (Caprifolium and Periclymenum,)

however unlike, at lirlt light, the two extremes may be.

They, like their relation Diervilla, are all eafily kept fepa-

rate by artificial characters ; but the queltion ii, whether

they all together conftitute a natural genus, or a feftion of a

natural order, into which fed ion Jufiicu has well introduced

Linneea and TrioJIeum, though he has now wifely removed
Ovieda from hence to his Vitices.

SYMPHYSIS, in /fnat'imy, a general term for thofe con-

nections of bone6, in which they are immediately joined

together, without forming a moveable joint. See Joint.

SYMPHYTUM, in Botany, avfi$v1i:, an ancient name
occurring in the works of Pliny and Diofcorides, juftly

referred to this genus by Tournefort. The word is derived

from c-w and Iptw, to grow together, on account of the conglu-

tinating properties of the root, which has always been re-

garded as a marvellous remedy in the healing of wounds ;

" curing (fays Gerarde) all inward wounds and burflings."

Its French name, Confoude, is equally expreffive of this heal-

ing property.— Tournef. t. 56. Linn. Gen. 76. Schreb. 101.

Willd. Sp. PI. v. 1. 770. Mart.Mill. Dia.v.4. Sm. Fl.

Brit. 218. Prodr. Fl. Gnec. Sibth. v. 1. 119. Ait. Hon.
Kew. v. 1. 293. Juff. 131. Lamarck Illultr. t. 93.

Garrtn. t. 67.—Clafs and order, Pentandria Monigynia.

Nat. Ord. Jtfperifolix, Linn. Borraginea, Jull.

Gen. Ch. Cal. Perianth inferior, permanent, ereft, five-

fided, cloven into five, acute fegments. Cor. of one petal,

bell-fhaped. Tube very fhort. Limb tubular, ventricofe,

a little thicker than the tube ; mouth five-toothed, obtufe,

rcflexed ; throat fenced by five lanceolate rays, fhorter than

the limb, converging into a cone. Slant. Filaments five,

awl-fhaped, alternating with the rays of the throat ; anthers

acute, eredl, concealed. Pijl. Gcrmens fupcrior, four

;

ftyle thread-fhaped, the length of the corolla ; ltigma limple.

Perk, none, except the enlarged, widened calyx. Seeds

four, gibbous, pointed, converging at the tips.

Eff. Ch. Limb of the corolla tubular, fwelling ; its ori-

fice clofed with awl-fhaped rays. Calyx in five deep feg-

ments. Seeds four, naked.

1. S. officinale. Common Comfrey. Linn, Sp. PI. 195.

4 T Engl.
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Engl. Bot.t. 817. Ourt. Lond. fafc. 4. t. iS. Wooav.
Suppl. t. 2 15. Fl. Dan. t. 664 Leaves ovato-lanoeolate,

decurrent.—Found on the banks of rivers and ditches,

flowering in May and June.

—

Root perennial, flefhy, muci-

laginous ; black externally. Stem two or three feet high,

ereft, leafy, winged, hifpid with deflexed hairs. Leaves

rough, decurrent ; the radical ones (talked, broader. Cluf-

ters in pairs, hifpid, dicliotomous at the bafe. Flowers yel-

lowifh-white.—There is a variety of this fpecies with red or

purple flowers.

" Comfrey root abounds in a pure, taltelefs mucilage, like

that of the Marfh-Mallow ; and being (as Woodville ob-

ferves) more eafily obtained, it ought not to be omitted in

lifts of medicinal plants. Such medicines are ufeful in irri-

tations of the throat, intettines, and, above all, the bladder."

2. S. tuberofum. Tuberous-rooted Comfrey. Linn. Sp.

PI. 19J. Engl. Bot. t. 15^2. Jacq. Auitr. t. 225.

—

Leaves ovate, (lightly decurrent ; the upper ones oppolite.

—A native of Germany and of Scotland, in moift, fhady

places, though by no means a common plant. It flowers in

July.

—

Root perennial, tuberous ; white externally. Stem a

foot high, fcarcely winged, rough, with deflexed hairs.

Stem-leaves ovate, on winged ftalks, which are a little de-

current. Clujlers in pairs, terminal. Flowers few, yellow-

ifh or greenifh-white, cylindrical.

5. S. orientale. Eaftem Comfrey. Linn. Sp. PI. 195.

(S. conltantinopolitanum boraginis folio et facie, florealbo
;

Buxb. Cent. 5. 36. t. 68.)—Leaves ovate, fliejhtly ftalked.

—Native of Turkey, on borders of rivulets ; flowering from

May to July.

—

Root perennial. Stems about two feet high.

Leaves ovate, rather broad, armed with rough, prickly hairs.

Flowers cluttered as in the foregoing fpecies, of a blue

colour.

4. S. afperrimum. Prickly Comfrey. Ait. Hort. Kew.
n. 4. Sims in Curt. Mag. t. 929.—Steins prickly. Leaves

oval, acute, ftalked, the floral ones oppofite. Clufters in

pairs.—Native of Caucafu;-, flowering through the fummer.
—" This fpecies (fays Dr. Sims) is by far the largeft of the

genus, growing to the height of five feet, and is really an

ornamental, hardy perennial, which will thrive in any foil or

fituation."

—

Stem upright, rather wavy, covered with curved

prickles. Leaves large, dark green. Flowers in drooping

clufters, of a rich blue ; the buds of a deep crimfon.

Symphytum, in Gardening, contains plants of the hardy,

herbaceous, perennial kind, of which the fpecies cultivated

are; the common comfrey (S. officinale) ; the tuberous-

rooted comfrey (S. tuberofum) ; and the Oriental comfrey

(S. orientale).

In the firft fort there are varieties with white flowers,

purple flowers, with blue flowers, and with red flowers.

Method of Culture.—Thefe plants may be increafed by
feeds or parting the roots, but the latter is more praftifed.

The feeds fhould be fown in the fpring, in a border of com-
mon earth ; in the autumn the plants will be proper to fet

out where they are to remain, or to remove into other pots.

The roots fhould be parted in the autumn, and planted out

either in beds about a fobt from plant to plant, or where they

are to remain ; almoft every part will grow, and the plants

are hardy, and fucceed in any foil or fituation : they only

require to be kept clean afterwards. They produce variety

in mixture in the borders and other parts of ornamented

grounds.

SYMPLEXIUM, in Natural Hiflory, the name of a

genus of foflils, of the elafs of the felenitse, but not of

the determined and regular figure of mod of the genera of

thofe bodies, but compofed of various irregular connections

uf differently fliaped, and ufually imperfect bodies. The
9

different bodies that form this kind are feldom quite perfect,

having ufually fallen together before they were wholly har-

dened ; but generally, whether they form a larger or fmaller

mafs, they together affeft the external figure of a flat hexa-
hedral column, though varioufly notched at the fides, and
truncated at the ends. Hill.

SYMPLOCE, o-u/xttXoth, in Rhetoric, a figure, where
the fame word is repeated feveral times in the beginning
and end of a fentence, including the anaphora and epitrophe :

thus, Quis legem tu/it ? Rullus. Quis majorem populi partem

fuffragiis privavit? Rullus. Quis comitiis prafuit? Idem
Rullus.

SYMPLOCOS, in Botany, from avixirXoxn, a connection,

becaufe of the unufual union of the claws of the petals.

—

Jacq. Amer. 166. Linn. Gen. 273. Schreb. 516. Wilkl.
Sp. PI. v. 3. 1435. Mart. Mill. Did. v. 4. L'Herit.
Tr. of Linn. Soc. v. 1. 174. Ait. Hort. Kew. v. 4.

419. Swartz Obf. 293. Ind. Occ.
Lamarck Uluftr. t. 4^5. (Hopea;
Schreb. 516. Mart. Mill. Did. v. 2.

157. Alltonia ; Linn. Suppl. 39.

257. Ciponima ; Aublet 566. Jufl

1187. Jufl. 157.
Linn. Mant. 14.

Purfli45i. JufT.

Schreb. 362.

157. Cavan
JufT.

Difl.

Nat.370.) — Clafs and order, Monadelphia Palyandria.

Ord. Guaiacantt, Jufl.

Gen. Ch. Cal. Perianth fuperior, bell-fhaped, ia five

deep, roundifh-ovate, concave, permanent fegments. Cor.
as if of one petal, bcll-fhaped, longer than the calyx, com-
pofed of from five to ten ovate, entire, refkxed fegments,
or petals, united by their claws into a tube the length of
the calyx, and all falling off together. Stam. Filaments
numerous, linear, flat, ereft, attached to the tube of the
corolla in feveral imbricated rows, and combined unequally
at their bafe into one fet ; anthers roundifh, two-celled,

erect. Pifl. Germen inferior, turbinate ; ltyle thread,
fhaped, the length of the ftamens ; ftigma capitate, ob-
fcurely five-lobed. Peric. Drupa elliptic-oblong, dry, of
one cell, crowned with the calyx. Seed. Nut of the fame
form, ftriated, of from three to five cells, with an oblong
cylindrical kernel in each.

Eff. Ch. Calyx fuperior, in five deep fegments. Petals

five to ten, united at the bafe. Stamens in feveral rows,
inferted into the corolla. Drupa dry. Nut of from three

to five cells.

1. S. martinicenjis. Martinico Symplocos. Linn. Sp.
PI. 747. Willd. n. 1. Jacq. Amer. 166. t. 175. f. 68.

Swartz Obf. 293. t. 7. f. 1.—Stalks fomewhat racemofe.

Leaves crenate, very fmooth on both fides.—Found by Jac-

quin in the woods of the ifland of Martinico, flowering in

November. A branching tree, twenty feet high. Leaves
fcattered, ftalked, ovate, acute, two or three inches long,

fhining, fomewhat coriaceous. Flowers ftalked, axillary,

folitary or flightly racemofe, white, fmelling like hawthorn,
and about the fame fize.

2. S. Ciponima. Guiana Symplocos. Willd. n. 2.

(Ciponima guianenfis ; Aubl. Guian. 567. t. 226. Cavan.
Difl. 371. t. 217.)—Stalks many-flowered, the length of
the footftalks. Leaves nearly entire ; villous at the back.
— Native of woods and wafte ground in Guiana, bearing

flowers and fruit in September. A middle-fized tree ; its

trunk feven feet high, and feven inches in diameter, with a

grey bark. Leaves ftalked, about three inches long, ellip-

tical, pointed ; fmooth above ; clothed when young, as

well as the branches, with flefh-coloured hairs. Flowers in

little axillary tufts ; their corolla white, edged with yellow.

Fruit black. Aublet.

3. S. Arechea. Peruvian Symplocos. L'Herit. Tr. of

Linn. Soc. v. 1. 176. Willd. n. 3—" Stalks about five-

flowered.
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flowered. Leaves ferrated, nearly naked."—Gathered by
Dombey in the woods of Peru. L'Heritier confidered tins

as intermediate between the two former, and fulpeded they
might all poffibly be varieties of one fpecies.

4. S. oiiopttii/,i. Jamaica Symplocos. Swartz Ind.

Occ. 1287. Willd. n. 4.—Petals' eight, (lightly conneded.
Stalks finale-flowered. Leaves bluntly lerratcd, fmooth
on both fides. — Native of lofty mountains, in the fouth
part of Jamaica, flowering in July and Atlguft. A tree

20 or 30 feet high, with fmooth brittle branches. Leaves
bright green, broader than in the fn It fpecies. FJowen about
the fixe of a lemon-bloflom, white, fragrant, with a very
fhort tube, and always eight divilions. Fruit the fize of a

filberd. Swartz.

5. S. tindoria. Carolina Symplocos. L'Herit. as above.
Willd. n. 5. Ait. n. 1. (Hopea tinctoria ; Linn. Mant.
10 j. Purlh 451. Arbor laurifoha, floribus ex foliorum
alis ; Catefb. Carol, v. 1. 54, with a phte.) — Flowers
nearly fefGle, axillary, crowded. Leaves flightly ferrated,

rather glaucous. In the low woods of Virginia and Caro-
lina, flowering in April and May, when its fcent is very

agreeable. Dr. Garden fent it to Ltnnxus, and called it

Hopea, after Dr. Hope, profeflor at Edinburgh. (See our
Hoi'EA.) We believe it was alfo lent alive to Dr. Fothergill

by the fame perfon. This is a Jhrub or final! tret. The
leaves are oblotig-lanceolate, occafionally downy beneath,

have a fweet tafte, and dye a fine yellow. Flowers yellow,

fmall, very fragrant.

6. S. Alftonia. Mexican Symplocos. L'Herit. as

above. Willd. n. 6. (Alftonia thezforrais; Linn. SuppL
264.)— Petals about ten, flightly connected. Flowers ax-
illary, fefGle, about three together. Leaves elliptical, ob-
tufe, flightly ferrated, fmooth Gathered by Mutis in

New Granada. A fmooth rigid Jhrub, with coriaceous,

veiny, fhining leaves, hardly an inch and half long, on
fhort thick Italks. Flowers white, nearly the fize of haw-
thorn. The younger Linnxus thought the leaves tailed

like tea, and might ferve as a fubititute for that plant, but
they would be even more out of our reach. It is lingular

that the genera dedicated to two Edinburgh profellors,

fhould thus coalefce under another previoufly ettablifhed.

SYMPOSIAC, <7vuTo:ri*i!t», formed from a-jffzoerto*,

fcajl ; a conference or converfation of philofophers at a

banquet.

Plutarch has nine books, which he calls Sympofiacs ; or

fympofiac queftions, q. d- deputations at table.

SYMPOSIARCH, TU^sranafXQs, in Antiquity, the direc-

tor, or manager of an entertainment. This office was fome-

times performed by the perfon at whofe charge the enter-

tainment was provided ; fomctimes by another, named by
him ; and at other time?, efpeciaily in entertainments pro-

vided at the common expence, he was elected by lot, or

by the fuffrages of the guefts. He was otherwife called

bajileus, rex, and modimperator, Sec. ; he determined the laws

of good fell >wfhip, and obferved whether every man drank

his proportion, whence he was called opbtbalmus, oculus, the

eye.

SYMPTOM, in Medicine, denotes any change in the

body, or its functions, perceptible either to an obfervcr, or

to the patient himfelf, which indicates difeafe. On fome

occafions, the difeafed condition may itfelf come under the

cognizance of our fenfes, as when an external part has re-

ceived a mechanical injury. But in the treat majority of

cafes, the eflential morbid Rate, or that which conftitutes

the difeafe, is concealed from our immediate view, and its

exiftence can be inferred only from the obfervation of fome

of the remote effects which it has produced, either on the

SYM
appearance and external qualities of fome parts of the body,

in the condition of fome of its function , among winch
mull be comprehended the difordered (eolations whichthi
tient may experience. They are thefe obfervableeffec\s(

that

are properly the" lymptoms of a difeafe : they are the Ggm
or indications of the exiftence of a certain morbid condition,

of which they are the ufual concomitants ; and their aftcm-

blage conftitutes a fort of language, which it is the bufinefs

of the phyfician to underftand and interpret.

It is in tins interpretation of the phenomena, that the

chief application of fcicncc confills, as is indeed the cafe

in all the departments of human knowledge ; but in medi-

cine, our reafonings in regard to the feries of changes

which have preceded the obferved effects, are liable to a

peculiar fource of fallacy, from the disjointed nature of
the phenomena on which they mull be founded. The
more important internal changes are removed from our
fight, and all that we are admitted to view, in the courfc

of a difeafe, is a certain number of fymptoms, which are

generally not the immediate refult of the primary, or, as it

has been termed, the proximate cadle. A long and labori-

ous induftion is, therefore, required to enable us to trace the

intervening fteps which conncdt the appearances together,

and affign to each its proper rank. The infenfibility of

many organs, even of thofe concerned in the vital functions;

the fympathics which prevail between contiguous and dif-

tant parts ; the fubtle organifation and obfeure nature of
the functions of others, introduce much ambiguity in a variety

of cafes. But in the determination of difeafes, we gene-

rally derive much more aflillance from the prefence of par-

ticular fymptom*, which are obferved more uniformly to

accompany a certain morbid condition, than we do from
that of others, which are not fo conftantly met with in con-

junction with, or which may exiit totally independent of,

fuch a ftate. The former arc the charafteriftie fymptoms
of the difeafe ; or, as they have been termed, the pathog-

nomonic or diagnoftic fymptoms ; being thofe on which
reliance is to be placed in eftablifhing the diagnofis : the

latter are more accidental, and contribute lefs direftly to

the fame objeft ; or may, in other cafes, be altogether dif-

regarded, as of no value in the folution of the problem.

Many fymptoms of this latter clafs, on the other hand,

which are but remotely connected with the primary morbid
affection, are the fource of much fuffering to the patient,

and their removal or palliation is an important objeft in the

treatment. It is, however, a common error of fupcrficial

reafoners, to fufler their attention to be fo wholly engrofled

by the confideration of fome predominant lymptom, as to

overlook the remote fource of the difeafe, and to limit their

efforts to the relief of the one, without providing for the

cure of the other. This may happen even when the fymp-
tom in queftion is eflential to the difeafe, as is ftrongly ex-

emplified in enteritis, where the removal of pain and confti-

pation of the bowels, which are the moll prominent fymp-
toms of that difeafe, is fomctimes injudicioufly confidered

as the leading indication, to the negleft of remedies cal-

culated to remove the inflammation, from which ihefe

fymptoms have in faft originated ; and which, if fuffered to

continue, would reproduce them in an aggravated degree,

even had we fucceoded in obtaining a temporary alleviation.

See En i kritis.

A general claffilication of the fymptoms of difeafes, and

a review of the principal kinds, has been already given

under the article l)i 1

SYMPTOMATIC is a term applied to difeafes, which
are the confequences of fome prior diforder in fome other

part of the body. It is oppofed to idiopathic ; which fee.

4 T 2 SYMP-
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SYMPTOMATICAL Cbjification of Diftafes. See

Nosology.

SYNiERESIS, (Tvmipttns, contraction, in Grammar, a

figure, by which two Syllables are united in one. As
vcmens for •vehemens. See Contraction.

SYNAGOGUE, Svnagoga, o-urayuyt:, literally import-

ing affembly, congregation ; a particular affembly of Jews, met
to perform the office of their religion. Alfo the place in

which they meet.

The Jews ufe the term in the primary fenfe, when they

fpeak of the great fynagogue ; meaning the court of the

feventy elders, which they pretend to have been inllituted

originally by Mofes, and the members of which they after-

wards increafed to one hundred and twenty. See Sanhe-
drim.
Some authors take the ufe of fynagogues to be of no old

(landing among the Jews ; and maintain, that it was not

till after their return from the Babylonifh captivity, that

the opinion firft prevailed, that the worfhip of God was
not fo reftrained to the temple at Jerufalem, that it could

not be held any where elfe. The confequence of which

new opinion was, that the Jews began to build for them-

felvea fynagogues in all their cities.

Others hold that there were fynagogues even in the

time of David, and that they were as ancient as the cere-

monial law (fee Levit. xxiii. 3, 4. Deut. xxxi. II, 12.

Pf. lxxiv. 4. 8.); but be this as it will, no aflemblies of

the Jews appear to have been called fynagogues till a little

before the coming of Jefus Chrift, who is faid to have

preached in the middle of the fynagogue. That they had
been in ufe before this time, is evident from the declaration

of St. James (Afts, xv. 21.) " Mofee of old time hath

in every city them that preach him, being read in the fyna.

gogues every fabbath-day."

The fynagogues were ufed, not only for divine fervice,

but for holding courts of jultice, efpecially upon ecclefiaf-

tieal affairs. To this ufe of fynagogues, fome have fup-

pofed that St. James refers, ch. ii. 2—4.

The Jews erefted fynagogues not only in towns and
cities, but alfo in the country, efpecially near rivers, for

the convenience of obtaining water for wafhing and purify-

ing themfelves.

They were not allowed to build any fynagogue in a town,

unlefs there were in it ten perfons of leifure ; i. e. as the

Talmudills have interpreted this phrafe, ten perfons of

learning and approved integrity, free from all worldly oc-

cupations, and difengaged from all civil affairs, who were
maintained and hired by the public, that they might always

refort firft to the fynagogue, fo that whoever came in might

find ten perfons there ; which number was neceffary, as the

Jews thought, to make a congregation. When a fynagogue
was built, it was confecrated by prayer, without much cere-

mony or formality ; and it was regarded as a facred place,

which was carefully guarded from profanation. There
might be feveral fynagogues in the fame city ; and as the

Jews fay, they had 480 in Jerufalem. The moll famous
fynagogue the Jews had, was the great fynagogue of

Alexandria, of which the rabbins fay, that he who hath

not feen it, hath not feen the glory of Ifrael.

The chief things belonging to a fynagogue were the ark

or cheft, in which was depofited the book of the law, i. e.

the pentateuch ;—the pulpit, with a defk in the middle of

the fynagogue, in which ftood up the perfon who was to

read or expound the law ;—the feats or pews in which the

people fat for hearing the reading and expofition of the law ;

of which feats fome were more honourable than the others,

thofe of the elders being called in the gofpels the " chief

feats," (Matt, xxiii. 6.) ; the women fitting by themfelves

in a kind of balcony or gallery ;—the lamps that were fixed

on the walls, or hung to the cielings ;—and the rooms or

apartments in which the utenfils belonging to the fynagogue

were kept.

For the regulation of the fynagogue fervice, there was a

council or aflembly of wife and grave perfons, well verfed in

the law, over whom was appointed a prefident, who was

called the " ruler of the fynagogue," a name which was

fometimes given to all the members of this affembly.

(Mark, v. 35, &c. Luke, xiii. 41.) The bufinefs of thefe

perfons was to order every thing belonging to the fyna-

gogue, and alfo to teach the people. The government

which they exercifed in the fynagogue confided of feveral

particulars: they pumfhed the dilobedient and refractory by
cenfures, excommunication, lines, and fcourging ; they took

care of the alms, called by the facred writers, as well as the

rabbins, " righteoufnefs," (Matt. ix. 18. Mark, v. 22.

Afts, xviii. 8. iv. 5.) ; and the chief ruler, or one of the

rulers, gave leave to have the law read and expounded, and

appointed the perfou who fhould do it. In the ancient

fynagogue, as it was firft eftabliftied by Ezra, the prielts

and Levites delivered their difcourfes for the purpofe of

facilitating the underllanding of the text of the facred

writings. And in our Saviour's time, the duty of preach-

ing and of permitting others to do it, belonged to the rulers

of the fynagogue. (Afts, xiii. 15.) Some perfons have

expreffed their furprife, that our Saviour and his difciples

fhould obtain the permiffion of the prefident, or ruler, to

preach in the fynagogues ; but it fhould be confidered, that

they were Jews, and ftrift obfervers of the law ; that they

were well verfed in it, and even were rabbins and doftors,

(Afts, xiii. 1. Matt. xxvi. 55. Afts, xiii. 14. 1 Cor. xiv.

30.) ; and moreover, that if they had not been doftors,

they might have claimed this privilege ; as perfons of

gravity, learning, and unblameable conduft.

In every fynagogue there were feveral minifters, to whom
different employments were afligned ; one, called the " mef-

fenger, or angel of the fynagogue," (fheliach zibbor,) who
ftood before the ark in which the fcriptures were kept, and

repeated the prayer " Cadifch," before and after reading

of the law:—another, called " minifter of the fynagogue,"

who, from the pulpit, gave notice to the Levites when they

were to found the trumpet ; this minifter fometimes read the

law ;—and another minifter, called " guardian or keeper,"

(chafan,) whofe bufinefs it was to take the book of the law

out of the cheft, to give it to the reader, and to lay it up

again ; to call out to him that was to read the leflon out of

the law or the prophets, to (land near him, and to correft

him if he read amif= ; to blow the trumpet, and thus to

give notice of the fabbath, of the beginning of the new

year, to publifh an excommunication, &c. ; to inform the

people when they fhould fay " Amen," after the prayer

repeated by the angel of the fynagogue before and after

the reading of the law ; and to take care of the fynagogue,

and of its utenfils.

The fervice of the fynagogue was performed three times

in a day, -viz. in the morning, in the afternoon, and at night.

In the morning fervice, before the public prayers by the

angel of the fynagogue commenced, the people repeated

feveral private prayers, viz. 19, of confiderable length.

When thefe were ended, the minifter, Handing up, began the

public prayers, the people likewife (landing, and bowing the

knee and body at the rehearfal of fome particular paffages ;

and their fervice began and ended with the prayer "Cadifch,"

fimilar to our Lord's prayer. When prayers were ended,

the
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\ ehafan took out of the cheft the boo.c oi the Law, upon
which t'iL- whole congregation (houted, and cxprcfinl great
joy. Tim booh confifteaof feveral large volumes or r<

vellum, ditched or glued very neal

atone end to dick very nicely turned. For an accou it of
the manner of reading the pentateuch. fee PentatkucH
ai.d PaRASCHE. After the fe&ion for the day, which
was fubdividcd into feven parts for fo many readers, was
read and deposited by the chafan in the cheft, the next part
of the fervice was fome thankfgiving or doxalogy, ending
always with the prayer Cadifch. After the reading of the

law or pentateueh, which was read over once every year, there

followed that of the prophets, before which they read fome
pafTages out of the writings of Mole-. O;: Mondays and
Thurfdays they read oily the law ; but on the fabbath, as

well as on faft-days and feltivals, they read the prophets, and
only in the morning ; for in the afternoon they conltantly

read only the law. The books which the .lews meant by
the prophet?, were thofe of Jolhua, Judges, Samuel, Kings,
and Chronicles, which they fuppoled to have hern written

by prophets, denominated the " former prophets ;" and they
referred to the fecond clafs Ifaiah, Jeremiah, and Ezekiel,

with the 12 leffer prophets, all of whom they called the

"latter prophets." Daniel was not included amon;? the

prophets. Accordingly, by the law and the prophets,

mentioned in the New Tetlament, we are to underlland the
five books of Mofes, and the prophetical writings above-

mentioned. The fame ceremonies occurred before and after

the reading of the prophets as at the reading of the law, ex-
cept that there were tome additional thinktgivings then re-

peated. Portions of the prophetical writings were fele&ed,

which portions had a relation to what had been previoufly

read out of the law.

After the Hebrew language ceafed to be the mother-
tongue of the Jews, the holy fcriptures were from that

time interpreted in their lynagogues either in Greek or

Chaldee ; and this pra&ice gave rife to the Chaldean
paraphrafes now extant. Some tuppofe that this cuf-

tom was eftablifhed by Ezra : others, with greater probabi-

lity, iix the commencement of it to the time of the Mac-
cabees. The mode of interpreting was as follows : the

minilter, or any other perfon appointed to read, read one

verfe in the original Hebrew, if it was out of the law, and
three verfes, when it was out of the prophets j then the in-

terpreter rendered the whole in the vulgar tongue. The
interpreter was etteemed by the Jews lefs honourable than

the reader, from refpetl to the original text : and very

young perlons were admitted into this office. Some paf-

fages it was not lawful to interpret : fuch were the inceft

of Reuben, of Thamar, and Ammon, the blcffing which ufed

to be given bv the pried (Numb. xi. 23—26.), and the lat-

ter part of the lullory of the golden calf (Exod. xxxii.

21— 25.) The reading of the prophets, accordiug to the

rabbins, was clofed with the prielt's blcffing ; alter which

the congregation was difmifled, unlefs fomebody was ap-

pointed to preach.

The afternoon fervice confided in finging the 84th

pfalm, from v. 5, to the end, and the whole 145th, in

rehearfing the prayer Cadifch ; in faying firlt in a low
voice, and afterwards aloud, one of the prayers that had

been faid in the morning, with feveral other prayers and

thankfgivings ; and in repeating the prayer Cadifch, which

concluded the fervice.

The evening fervice was almoft the fame. One of the

principal ceremonies performed in the lynagogue was cir-

cumcifion
; though this was performed iometimcs in private

hoofed
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There arc lynagogues in all the principal towns in Europe,
when- .lew n lide.

SYNAGRIS, in Ichthyology, a firti caught in the Archi-
pelago, and fome other leas, and much rcfemhli • tlu

deatex. Some"have ufed it as a fynonrm for that tiih, and
other.-, accounted it only a name applied to the dentex whili
young, hut ir is properly a dillinct Species,

According to Arudi, it is a fpecies of the fparui, and is

diftiuguifhed by him by the name of the variegated fparus
with a (harp back, ai d « ith lour large teeth. Linnxus alfo
makes it ai fparus ; which fee.

SYNALOEPHA^tKxXoi^n, from jv*, together, and a

/ anoint, in Gr :mmar, a contraction of fyllablcs, performed
principally by fuppreffing fome vowel or diphthong at the
end f a word, on account of another vowel or diphthong at-

the beginning of the next. As ill' ego, for ille ego, &c.

"Conticuer' omnes intcntiqu' ora tenebant." Virg.

It is called by the Latins collifw.

SVNANCHE, in Medicine. See Cynanciii,.

SYNAPHE, in the Ancient Greek Mufic, the conjunc-
tion of two tetrachordu, or more exactly, the union of two

imct tetrachord?, by the lall found of the one being the
lirlt of another. There are, therefore, three lynaphes in the
Greek fyllem : one between the hypate tetrachord and that
of the mefe ; the other between the mefe tetrachord and
that ot the fynnemmenon ; and the third between the disjunct

tetrachord and that of the hyperbolieon. See System and
Tetrachord.
SYNAPHEA, in Botany, fo named by Mr. Brown,

from . , a connexion or cchejion, 011 account of the pecu-
liar union of the itigma to one of the filaments which bears
no anther.—Brown Tr. ol Linn. Soc. v. 10. 15c. IVodr.
Now Hull. v. 1. 369. Bot. of Terra Aultr. 74 Clafs and
Order, Tctrandria Monogynia. Nat. Ord. Proteacee, Juif.

Brown.
Gen. Ch. Cal. none, unlefa the corolla be fo denominated.

Cor. of one petal, ringent, deeply four-cleft, and at length
fplitting into four parts ; tube fwelling ; upper lip con-
cave, undivided ; lower in three acute fpreading fegments,
the middle one fmallclt. Stum. Filaments four, inferted

into the tube of the corolla, and concealed within it ; the up-
permolt abortive, its point connected with the Itigma; two
lateral ones bent forward at an acute angle ; lowermoft
broadefl, erect : anthers oblong, of one cell, two fituated

back to back on the lowermoft filament, one on each of the
lateral filaments, combined with the others laterally before
they hurt!, lo that each pair forms in appearance but one
anther, hurlting at the point of connection. Pijl. Gcrmen
fupenor, inverlely conical, briftly at the fummit, without
any glands at the bafe ; ftyle club-ftiaped, curved, Imooth,
deciduous ; ftigma dilated, oblique, crowned with one or
two ercit horns, and ftrongly united behind to the abortive

filament. Seed. Nut fohtary, obnvate, fringed at the upper
edge with numerous fpreading bnitles, about its own
length.

Eil. Ch. Calyx none. Corolla four-cleft, ringent, bear-

ing the Itamens. Anther* two on the lower filament.

Upper filament abortive, combined with the lligma. Nut
crowned with bridles.

This genus is feparated by Mr. Brown from Covosper-
mum, (fee that article,) chiefly on account of the very ex-

traordinary connection between the Itigma, and the upper-
moft filament, which is imperfect, bearing no anther. His
ideas of the ftamens, in both genera, differ from ours

;

but the fubjeft is obfeure, and we are guided by the analogy

ef other plants iu the fame natural order, to confider the

anthers
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anthers as four, with fingle cells. It feems to us at lead

that they muft be either 4 or 2, not 3.

The Synaphea are New Holland fhrubs, of humble ftature.

Their leaves are fcattered, flat, mod elegantly reticulated,

wedge-fhaped in their general outline, lobed, except the

lower ones, which are moltly undivided. Footjlalks dilated,

and half fheathing, at the bafe. Spikes either axillary or
terminal, iimple or branched. Flowers alternate, folitary,

feflile, with a folitary, hooded, permanent bratlea to each.

Corolla yellow, deciduous.

1. S./avo/'a. Honey-comb Synaphea. Br. n. 1.—"Leaves
oblong-wedge-fhaped, undivided or three-lobed ; their lobes

undivided. Footitalks and (pikes fmooth. Stigma with
two horns."—Gathered by Mr. Brown, on itony hills in

Lewin's land, on the fouth coait of New Holland.
2. S. dilatata. Dilated Synaphea. Br. n. 2. Bot. of

Terra Auitr. 74. t. 7. (Conofpermum reticulatum ; Sm.
in Rees's Cyclop. ; fee Conosi'ermum, n. 5.)—Leaves di-

lated and three-lobed at the end : their lobes deeply toothed.

Footllalks and fpikes hairy. Stigma with two horns
Gathered by Mr. Menzies, at King George's Sound. Mr.
Brown found it there, bearing flowers and feed, in Decem-
ber 1 80 1, growing in expofed barren fituations, near the

more. This author defcribes it as a fmall procumbent_/?>7-«£,

whofe Jlem is round, the thicknefs of a crow's quill, fome-
what branched, hoary with foft fpreading hairs, and clofe-

prefled down. Leaves afcending, three-ribbed, tapering

very much at the bafe into a longifh, round footjlalk, which
has a membranous dilatation, on each fide, at the bottom ;

their beautiful minute reticulations moft confpicuous at the

back ; when young they are villous, but at length become
fmooth. Spikes axillary, fimple, fhorter than the leaves,

being three or four inches in length. Flowers yellow.

Pollen triangular. Nut llriated, hairy, crowned with a

circle of thicker club-fhaped briftles.

3. S. petiolaris. Long-ftalked Synaphea. Br. n. 3. (Poly-
podium fpinulofum ; Burm. Ind.233. t. 67. f. 1.)—" Leaves
of the branches about the length of their footitalks in three

deep, flat, divided lobes ; the lower ones either three-lobed

or undivided. Spikes elongated, branched. Stigma with

a fimple point."—Native of flony hills in Lewin's land.

Mr. Brown has well obferved that Burmann's plant, above
cited, muft be either this fpecies, or at lead one of the fame
genus, and was probably gathered by fome Dutch navigator

©n the coaft of New Holland, and carried to Batavia, inftead

of being really a native of Java. Burmann feems to have

had no reafon for fuppofing it a fern, except its rigid tex-

ture, and none whatever for making it a Folypodium.

4. S. polymorpha. Various-leaved Synaphea. Br. n. 4

—

" Leaves of the branches with very fhort footftalks, chan-

nelled, in three deep fubdivided lobes ; the lower ones either

undivided or three-lobed. Spikes fimple, longer than their

ftalks. Stigma with a fimple point."—Gathered by Mr.
Brown, along with the laft, in rocky fituations at Lewin'3

land. We have feen no fpecimens, except of the fecond fpe-

cies. This is admirably illuitrated by Mr. Brown, in his

General Remarks, geographical and fyftematical, on the

Botany of Terra Aultralis, fubjoined to Captain Flinders's

Voyage, publifhed in 18 14. The genus of Synaphea is con-

felledly very nearly allied to Conofpermum, but differs in the

union of its barren filament to the ftigma. Mr. Brown alfo

obferves that thefe two genera, fo nearly related, differ never-

thelefs in the pofition of their abortive and perfeft Jlamens

with refpeft to the corolla, which is a very unulual circum-

ftance in any natural order, though not without example
;

Drapetes, for inftance, having hsjlamens alternate with the

divisions of its calyx, though in the reft of the Thymelea

SYN
they are oppofite when only equal in number to thole^
divifions.

SYNARTHROISMUS, mmtpfifwpt;, in Rhetoric, a
figure which, in order to magnify a thing, whether good or

bad, enumerates a great many differei.t perfons, actions, Sec.

to which it relates : thus Cicero, " qui mihi fratrem optatif-

limum, me fratri amantillimo, liberis noilris parentes, nobis

liberos
; qui dignitatem, qui ordinem, qui fortunas, qui am-

pliffimam rem publieam, qui patriam, qui nihil poteft elle

jucundius
; qui denique nofmet ipfos nobis reddidiltis."

See Voff. Rhet. lib. v. p. 372.

SYNARTHROSIS, in Anatomy, that kind of union of
bones, in which no motion takes place.

SYNAULIA, the union of many muiicians, whain the

ancient mufic played on flutes in the antiphonal manner,

anfwering each other alternately, without any mixture of

voices. Roufleau obferves that Malcolm, who doubted

whether the ancients had any mufic compofed cxprefsly for

inftruments, yet has cited from Athenazus this account of

the fynaulia. He is, however, right in hi6 fir ft conjecture;

for thefe fynaulia were nothing more than vocal mufic played

by inftruments, in a concert of unifons and oftaves.

SYNBRANCHUS, in Ichthyology, a genus of fifiies of

the order Apodes, eftablifhed by naturalifts fince the time of

Linnxus. The body is eel-fhaped ; it has no peftoral fins,

and the fpiracle is fingle beneath the neck. This genus

differs from the Mur*na, (which fee,) in the circumitance

of tiie fpiraclesor branchial orifice being fingle, and fituated

beneath the throat. There are but two

Species.

Marmoratus ; Olive-brown Symbranchus, marbled
with blackifh fpots ; the body is yellowifh beneath. The
geueral fpecies of this animal is that of a munena : it is

about 30 inches long ; the head is large, fhort, and thick ;

mouth moderately wide, and furnifhed with (everal rows of

fmall conical teeth ; the tongue is connate ; lips flefhy, nof-

trils fimple, feated near the eyes, which are blue ; the (kin of

the body is thick and loofe ; the back is of a deep olive-

colour, with dtifky fpots ; the belly and fides are of a yel-

lowilh calt, and the fpots on thofe parts have a tinge of

violet. The dorfal or rather the caudal fin is extremely

remote from the head, and furrounding the tail, unites with

the vent-fin ; the vent being fituated at the diftance of fome
inches from the end of the tail, which terminates acutely.

It is a native of the frefh waters of Surinam.

Immaculatus. This is of a plain unvariegated brown
colour : it is much allied in general form to the preceding,

but is confiderably fmaller, and very different in colour,

being nearly of an uniform brown throughout, with the ex-

ception of a few very obfeure fub-tranfverfe dufky fhades.

acrofs the body, and a few whitifh marblings on the fins.

This, like the former, is a native of Surinam.

Dr. Shaw has mentioned another genus, denominated

Spagebranchus, which is fo much allied to the one here

noticed, that it may be defcribed in this place. It has an

eel-fhaped body, and no pectoral fins : it has two fpiracles

beneath the neck.

Rostratus, with the upper lip produced into a fnout.

This fifh, as defcribed by Dr. Bloch, meafures about nine

inches, and is of a cylindric form, deititute both of fins and

fcales. The upper jaw is confiderably longer than the lower,

being indeed fharpened into a fnout : the eyes are fmall
;

the teeth numerous ; and the two (piracies or branchial ori-

fices are fituated at about an inch beyond the mouth, im-

mediately beneath the neck or fore part of the body. The
colour
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colour ot the whole animal is of a pale brown. It is finely

figured ID Dr. Shaw's fourth volume.

SYNBRON, in Geography, a town of Germany, in the

margravate of Anfpach ; 6 miles S. of Feuchtwai

SYNCAMPE, formed .utn fcn,//'^, 3 word
ufed by the old writers to exprefs the joint, or flexure,

where the upper part of the arm is joined to the lower.

SYNCATEGOREM v.
,

notes a word which, Ggnifying little or nothing of itfelf, yet

when joined with others, adds force to them : as all, none,

certain, 8tc.

SYNCAUSIS, formed of aw, and kcciktw, burning, a word
ufed by fome medical writers to exprefs the drying, and, as

it were, burning up of the excrements with the body by
febrile heat.

SYNCELLUS, or SlNCBLLUS, an ancient officer in the

family of the patriarchs and other prelates of the eaftern

church.

The word in the corrupt Greek, avy*.r,\\o;, fignifies a

perfon who lies in the chamber with another ; a chamber-

fellotv, or chum.

The fyncellus was an ecclefiaflic, who lived with the pa-

triarch ot Conllantinople, to be a witnefs of his conduft
;

whence it is, that the fyncellus was alfo called the patriarch's

eye, becaule his bufinefs was to obferve and watch.

The other prelates had alfo their fyncelli, who were clerks

living in the houfe with them, and even lying in the fame

chamber, to be witneffes of the purity of their manners.

Afterwards the office degenerated into a mere dignity ;

and there were made fyncelli of churches. At laft it became

a title of honour, and was beitowed by the emperor on the

prelates themfelves ; whom they called pontifical fyncelli,

and fyncelli AuguJIales.

There were alfo fyncelli in the weftem church, particu-

larly in France. The fixth council of Paris fpeaks with a

great deal of indignation of fome bifhops who abolifhed the

office of fyncelli, and lay alone ; and ftriftly enjoins them,

that for the future, to take away all occafion of fcandal,

they made the office of fyncelli inieparable from that of

bifhops.

Syncellus, George, in Biography, a Greek hifto-

rian and chronicler, derived his name from his being fyn-

cellus, or conftant refident with Tarafias, patriarch of Con-

ftantinople. He wrote a " Chronography," in which he

tranfenbes the whole chronicles of Eulebius, fubjoining

cenfure and corrections of that author, though he him-

felf often errs both in hiftory and chronology. Syncellus

lived in the time of Charlemagne, and began to write his

hiftory in 792, but was prevented by death from extending

it beyond the times of Maximian and Maximin. It was

publifhed in Gr. and Lat. by F. Goar, in 1652, fol. It is

valuable for the account of the Egyptian dynamics.

SYNCHONDROSIS, in Anatomy, the connedion of

bones by the intervention of cartilage, as the oli'a pubi6, the

bodies of the vertebra?, &c.

SYNCHORESIS, avrxppmst in Rhetoric, the fame with

permifiion.

SYNCHRONISM, awxprnopXi formed from <tm., and

X(ik:, time ; the being or happening of feveral things toge-

ther, at or in the fame time.

The happening or performing of feveral thing6 in equal

times, as the vibrations of pendulums, &c. is more properly-

called i/ochronifm : though fome authors confound the

two.

SYNCHYSIS, n-xv.-.-:, in Rhetoric, a confufed manner
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of exprefTi<iM, where the natural order ot the words is
(

I. Horace affects it much : thus, lib. i. fat. 5.

" l'.i!,.- macros arlit dum lurdos verfat in igne."

Sxhchysis, in Surgery, .1 confufion of the humours of

', from hi violent inflammation.

SY NCOM 1 8TE R.IA, w ipirnfMh in Antiquity, the fame
with tbahfia.

SVNCOMISTON, formed of™, and Xo/ug*, / nourijh,

a name given by Allien ens, and fome other authors, to the

coarfer fort of bread eaten by the poor in many countries,

and made of unfifted meal, the bran being mixed up among
tin- reft. Tins is a vi iv nouriflling food, and for laborious

people, orthofe who life much exeicile, is highly preferable

to all other torts of bread.

SYNCOPE, and Syncoi-ation, in Mujic, the pro-

longing of a note begun on the unaccented part of a bar, to

the accented pirt of the next bar. Thus every fyncopated

note is what the French call a contre- terns, againll time ; and
every fucceffion of fyicopes is moving againlt time. It

mud be remembered, that though the notes are not tied, if

they are repeated in quick notes on the fame line or fpace,

they are as much fyncopes in the harmony, as if they were
united by a ligature.

Syncopation has its ufe in melody for talle and the expref-

fion of words ; but its principal effeft is in harmony, for the

treatment of difcords. The firft part of a fyncope ferves

as the preparation ; the difcord is continued on the fecond

part ; and in a fucceffion of difcords, the firll part of the

following fyncope ferves as a refolution of one difcord, and

the preparation of another. The derivation of the word
fyncope, or fyncopation, by Rameau and Roufleau, does

not fatisfy us : the firlt thought it came from the fhock or

clafli of founds, in the diffbnancc ; and the citizen of Geneva
derived it from aw, and mrru, I cut, or beat. But by the

fenfation it excites, we rather think it refembles in mufic the

effett of a fyncope in medicine, in which faculty the word
implies a fwoon, or fainting away.

Syncopation is ufed for a driving note, that is, when fome

fhorter note at the beginning of a bar, or half a bar, is fol-

lowed by two, three, or more longer notes, before any

other occurs equal to that which occaGoned the driving note,

to make the number even ; when, for example, an odd
crotchet comes before two or three minims, or an odd quaver

before two or three crotchets, &c.

To defcribe all the effects of fyncopation in melody, and

all its ufe in harmony, would require a hook, inttead of an

article for a dictionary. In quick movements, iyncopation

or driving notes exprefs paflion and impatience ; in flow,

languor and forrow, fighs and defp?.ir. In harmony, all

regular difcords are prepared, ftruck, and refolved 111 fyn-

copation. In the 2d, the fyncope is in thebafc ; in the 4th,

Jth, 7th, and 9th, in the treble. But in melody, the fyn-

cope fo much refembles what the French call defaillancc,

finking, fainting, and fwoomng, that it feems to confirm

the etymology to which we incline ; a., a tone in Iyncopation,

however forcible and loud in the beginning, grows more and

more feeble and faint to the end
;

particularly on ftringed in-

flruments incapable of fnltaining a found.

In our Mufic plates, examples may be obferved in the pre-

paration of all regular difcords.

Syncope, in Grammar, denotes an elifion, or retrench-

ment of one or more letters, or Syllables, from a word.

As when we fay, virum for virorum, and manel alia menle

rtpofium, for repofilum.

Syncope, in Phyjiology and Medicine, fainting ; a consi-

derable



SYNCOPE.
derable diminution, or complete interruption, of the motion
of the heart, and of the function of refpiration, accompa-
nied by a fufpenfion of action in the brain, and conlequent

temporary lofs of fenfation, volition, and the other faculties

of which the brain is the organ. The complaint frequently

conies on fuddenly ; at other times, it is more orlefs gradual

in its approach. The following are the ufual figns which
indicate an impending attack : a fenfe of oppreflion and
anxiety about the heart, chillinefs, irregular palpitation,

pain or fenfe of fulnefs in the itomach, giddinefs, finging in

the ears, dimnefs of fight, in which objects appear as if en-

veloped in mill, while a number of luminous points, or

fometimes flafhes of light, overfpread the fphere of vifion.

Palenefs of the countenance, heavinefs of the eyes, a gene-

ral collapfe of the features, and flight quivering of the

lips, betray to an obferver the change that is taking place in

the capillary circulation ; while at the fame time the pulfe

grows exceedingly feeble, irregular, and for the rood part

frequent, till it ceafes to be perceptible. The refpiration

participating in thefe changes, becomes weak in proportion

as the heart flags, and is difcontinued altogether upon its

ceafing to aft. The blood now retires from the furface

of the body, which lofes its warmth as well as colour, and

either continues dry, or becomes moiftened with a cold and

clammy fweat, which is often partial, and breaks out efpe-

cially on the forehead and back. The functions of the

brain are fufpended ; the patient lofing all confcioufnefs,

fenfation, and powers of voluntary motion ; a general re-

laxation of the mufcles takes place throughout the body ;

which may extend even to the fphincters, when the fainting

is complece, and of long duration. If this ftate, indeed,

fhould continue for any time, there may be difficulty in dif-

tmguifhing it from the effects of death ; for the body, under

thefe circumflance6, foon becomes cold, efpecially in the

extremities. The joints, however, retain their flexibility
;

and the infeniible actions of the capillary veffels, and organic

texture of the body continuing to be carried on, life is ftill

preferved, the blood retains its fluidity, and no approach is

made toward;; putrefaction. Inflances have occurred of

perfons continuing in a ftate of trance, or prolonged fyn-

cope, for many days, and yet at length recovering.

The recovery from a fainting fit is always gradual, and is

generally attended with more uneafy feelings to the patient

than thole by which it was ufhered in. The fenfation of

anxiety about the heart is often extremely diftrefling ; there

is ufually fome naufea, difcharge of flatus, and fometimes

vomiting ; and cold fweat very commonly occurs ; together

with palpitation, which is frequently violent, and fometimes

the paroxyfm terminates in convulfions, or an epileptic fit.

Slighter attacks of epilepfy, indeed, frequently appear un-

der the form of iyncope. Sometimes one fit immediately

fucceeds another, for fix or feven times, before the patient

is tolerably recovered. Occafionally it has happened that

the fufpenfion of the animal functions has not accompanied,

or at leaft has not been proportioned to that of the vital

actions. A remarkable inftance of this anomaly occurred in

the cafe of the celebrated Mr. John Hunter, who continued

for about three quarters of an hour without any feniible

pulfation at the wrift, or any refpiration, except what was
produced by an effort of the will, while he retained all his

powers of fenfation, thought, and voluntary motion.

The various degrees in which this affection may occur,

have given rife to a number of diftindtions among nofologills,

which do not, however, appear to be founded on any real

difference in the nature of the difeafe. Dr. Cullen has,

therefore, with great propriety, placed the lipothymia,

afphyxia, and deliquium of former authors, under the famp
head of fyncope : but it may, after all, perhaps, be doubted,
whether fainting, which is lo conftantly a fecondary affec-

tion, arifing from other difordered ftates of the fyftem,
fhould not rather rank as a fymptom than as a diltinct dileafe.

We find it taking place from a variety of caufes, fome of
an exciting, and others of a depreffing nature. It is a
fymptom familiar to hypochondriac and hyfteric perfons, and
may be brought on in all thole who have much mobility of
nerves, by any fudden or violent emotion, paffion, or even
ftrong fenfation. It is ?. very ufual confequence of violent

pain, fuch as that which accompanies a furgical operation.

Women are more prone to fyncope than men, in confequence
of greater mobility, and of greater fufceptibility to im-
preflions made on the nervous fyftem. But we find, even
among men, frequent peculiarities of conftitution, which, in

fpite of general ftrength of frame, difpofes them to faint

from caufes which appear flight, and would be inadequate

to produce any effect of the kind in others. The fight

of blood, of a wound or fore, certain odours, or the pre-

fence of objects, fuch as a cat, a moufe, or a fpider, for

which a perfon has conceived an unaccountable antipathy,

may give rife to every degree of this affection. The caufe

is fometimes to be fought for in the alimentary canal ; dif-

turbed digeftion, worms, and other irritations acting upon
the nerves of the ftomach and inteftines, which fympathizc

fo extenfively with the whole fyftem, often produce a ftate

of fyncope in children and paralytic patients. Other caufes

act more directly on the circulation : as the fudden depletion

of the blood-veffels by hasmonhagy ; or by large evacuations

of any kind, fuch as purging, vomiting, or even fweating.

The removal of fluids which have collected in any part of
the body, fuch as the hydropic water in afcites, or the mat-
ter of a large abicefs, is often followed by fainting. Caufeit

which fuddenly diminifh the fupply of blood to the head
tend peculiarly to produce it in thofe who are difpofed to it

:

this fometime6 happens in confequence of remaining too long

in the erect pofture ; or ftill more from rifing fuddenly from,

the horizontal pofition, and ftretching out the arms towards

an object placed above the head, as in reaching a book from
a high fhelf in a library. Syncope fometimes marks the in-

vafion of acute difeafes, fuch as fever, hooping-cough, the

influenza, or the exanthemata : it prevails frequently during

the period of pregnancy : and is fometimes induced to an

alarming degree by atonic gout. In other cafes it is a fymp-
tom of fome mechanical obftruction to the circulation, from
organic affections of the heart itfelf, or the large vellels in its

vicinity. See Cardiogmus.
This latter clafs of cafes has been diltinguifhed by Dr.

Cullen as a diftindt fpecies, under the title oifyncope cardiaca,

while the reft, are included under the general head of fyncope

occafienalis.

The pathology of fyncope mult depend upon the nature

of the remote caufe by which it has been induced. We have

already endeavoured, under the article Heart, to fliew that

it begins with an affection of the brain, and muft refer our

readers to what has there been faid, for information on this'

part of the fubjedt.

The recovery of the patient from the actual fit is, in ge-

neral, eafily effected by merely placing him in a horizontal

pofition, dafhing cold water on the face and hands, or chafing

the temples with ftimulant ammoniacal liquids, which may
alfo be held to the noftnls when the breathing is not entirely

fufpended. If the fit were to continue any time, however,

it would be proper to rub the body with hot cloths, to ad-

minilter clyfters, and to employ, in a word, all the other

meant
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means which are found expedient in the recovery of drowned
perlons. The nature ot the preventive treatment mull de-

pend on that of the caufes that keep up the tendency to the

complaint. A recurrence of the exciting caules fhouM of

courfe be guarded againll, while the general habit ia ftrength-

cned, and the mobility ol the nervous fyftem counteracted

by appropriate mean*. Dr. Heberden iliat when
the diiorder is habitual, and not complicated with any other,

he has found cold bathing to be beneficial. All evacuations,

efpecially bleeding, are manifellly hurtful inthofewhn are

fubjeel to tainting. It Ihould, however, be borne in mind,
that frequent fainting, efpecially if it be found to oblerve

certain periods, or to occur more particularly upon waking
in a morning, is a very ufual mode in which epilepfy com-
mences : and when this may be fufpccled, no time (hould

be loll in applying the remedies called for by that difeafe.

S^NCRETISTS, formed of fare, or

reconcile, denote in general perfons who, from a variety of
dilcordant opinions, either in philofophy or religion, form a

kind of comprehenfive and pacific fyllem, with the view of
uniting the feveral parties who maintain fuch opinions. The
moderate men, as they are called, of every perfuafion, may
be comprehended under this denomination. The Platonic

Syncretills, towards the clofe of the fifteenth century, were
of this ciuf> ; for they confidered Plato as the fupreme
oracle of philofophy, and yet would by no means lufTer

Arillotle to be treated with indifference or contempt ; and
they propoled to reconcile thejarringdoftrinesof thefe two
famous Grecian fages, and to combine them into one fyllem.

Thefe moderate philolophers, both in their manner of

teaching, and in the opinions they adopted, followed the

modern Platonic fchool, of which Ammonius was the origi-

nal founder. Their feft was for a long time held in the ut-

motl veneration, particularly among the myllics ; while the

fcholallic doctors, and all fuch as were infe&cd with the itch

of difputing, favoured the Peripatetics. But, after all,

thefe reconciling Platonills were chargeable with many errors

and follies : they fell into the moll childifh fuperllitions, and

followed, without either reflection or reflraint, the extrava-

gant didates of their wanton imaginations. TheCalixtins,

who, in the clofe of the feventeenth century, endeavoured

to promote union and concord among Chnfliar.s in the

different churches, were alfo called Syncretills. The
principles upon which Calixtus's pacific and uniting plan

was founded were, i. That the fundamental docti

of Chrillianity, by which he meant ihofe elementary princi-

ples from which all its truths flow, were preferved pure and

entire in all the three communions, ( Romifh, Lutheran, and

Reformed,) but were contained in the ancient form of doc-

trine, vulgarly known by the name of the Apoltles' cr

and 2. That the tenets and opinions, which had been cor.-

ftantlv received by the ancient doctors during the firfl five

centuries, were to be confidered as of equal truth and autho-

rity with the exprefs declarations and do&rinesof fcripture.

Mofheim's Eccl. Hill. See Calixtin.s.

SYNCRISIS, mynfum, a word u fed by the chemical

writers to exprefs a concretion, or coagulation of any

thing, effected by a fpontaneous, or violent reduction of

a liquid fubflance to a folid one, by a privation of the

humid.

SYNCRISMATA, a fort of ointment of the nature of

the acopa, in ufe among the ancients.

SYNCRITICA, a name given by fome writers to fuch

medicines as are of a coercive and altringent quality, whether

ufed externally, or given internally.

SYNDELEDFIQRD, in Geography, a gulf or bay in

Vol. XXXIV.
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the North lea, on the coall of Norway; 40 miles N.N.W.
of Chrillianfand.

SYNDER HbAD, a cape of Denmark, on the E. coall

of the duchy of Slefwick. N. lat. ee° 1 1'. E. long.

f>

SYNDESIS, formed of avtitti, I hind together, a word
Died by the ancient phylicians to exprcf-. a binding, or
ll.•.lightening.

SYNDESMOLOGY, that divifion of anatomy which
treats of tin- joints. See Join p,

SYNDESMOSIS, in slmitomy, conneflion of bones by
means of ligament.

SYNDESMUS is fometimes ufed for a ligament. The
word is avtiia-fxo.:, which fignifics a joining together.

In grammar, lyndefmus is ufed for .1 1 iDJUQi lion.

SYNDIC, in Government ,md Commerce, an officer in

divers countries, entruilcd with the atlairs of a city, or other

community, who calls meetings, makes reprcfentauons and
folicitations, to the mimllry, magillracy, &c. according to

the exigency of the cafe.

The word is formed from the Latin, fyndlcus ; and that

from the Greek, mnhw ; which lignifies the fame.

The fyndic is appointed to anfwer and account for the

conduct of the body ; he makes and receives propofals for

the advantage of it ; coutroub and corrects the failings of
particular perfons of the body; or, at lead, procures their

corre&ion at a public meeting.—In effeft, the fyndic is, at

the fame time, both the agent and cenfor of the commu-
nity. Almoll all the companies in Paris, &c. as the uni-

verlity, companies of arts and trades, have their fyndics ;

and fo have mofl of the cities of Provence and Languedoc.

Syndic is alio ufed for a perfon appointed to folicit fome
common affair, in which he himfelf has a lliare ; as happens

particularly among the feveral creditors of the fame debtor,

who fails, or dies infolvent.

The chief magillrate of Geneva is alfo called fyndic.

There are four fyndics chofen every year ; the eldefl of

whom prefides in the council of twenty-five, which is the

chief council of the city, in which all affairs are difpatched,

both civil and political : thus the other three eleft cannot all

come at the office till the four years end ; fo that the fyndi-

cate rolls among iixtcen perfons, all chofen out of the council

of twenty-five.'

SYNDROME, !wZ*oy.», the concourfe, or combination

of lymptoms, in any difeafe.

SYNECDOCHE, yjim*2o;t>;» formed of auvtx.^xt
'l
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late together, in Rhetoric, a kind of figure, or rather trope,

frequent among orators and poet?, by which the whole of a

thing is put for a part of it, or a part for the whole : and be-

caufe a thing may be confidered as a whole in three different

refpccls, which logicians call an univerfal, eflcntial, and in-

tegral whole, there are fix kinds of fynecdoche : by the

firll, the genus is put for the tpecies ; thus virtue, in general,

is fometime3 ufed for fome particular part of virtue ; and

every creature, Mark, xvi. 1 :, denotes every rational crea-

ture : by the lecond, the fpcties is put for the genus ; thus

bread denotes any fort of food : by the third, the ellcntial

whole is put for one of its parts, that is, either for the

matter or form : by the fourth, the matter or form is put

for the whole being ; thus, filver and gold arc ufed to fig-

nify the money made of thofe metals : and by the fifth, the

whole of any material thing or quantity, whether continued

or difcrcte, is put for a part of it : thus the Roman empire

is called the world, and our Saviour fays he ihould be three

days and three nights in the heart of the earth, Mat. xii.

40, meaning part of the iirll and third day, and the v. i

4 U fecond
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lecond day ; and by this kind of fynecdoche, tfre plural

number is fometimes put for the fingular, as Mat. xxvii. 44,
compared with Luke, xxiii. 39 : by the lixth kind of fyncc-

doche, part of any material thing or quantity is put for the

whole of it, as the roof for the houfe, fails for (hips, Sec;

and thus alfo the lingular number is put for the plural, and

a number lefs than the real number is ufed for any round
number. Ward's Orat. vol. ii. p. 2, &c.
SYNECHES, in Medicine, is the name of a fever of the

next degree to the intermittent ; it alfo feems to be fome-

thing of kin to thofe, and is called the continent or remitting

fever. It is a continual fever in regard to duration, though
not in degree, continuing many days together without in-

termifiion : but then it has its diminutions and augment-
ations ; fometimes regular, fometimes irregular, though no

true intermiffions. Allen's Synopfis, p. 3.

SYNECPHONESIS, or Symphonesis, in Grammar,
a coalition, by which two fyllables are pronounced as one.

It is much the fame thing as the fynaloepha, or fynttrefis.

SYNECTICON, a word ufed by the old writers to ex-

prefs the proximate caufe of a difeafe : called alfo the caufa

continens, and always remaining clofely united with the

difeafe.

SYNEDRELLAi in Botany, a genus of Gaertner'6,

whofe name appears to be a diminutive of cmvsJfx, a military

(lotion, or camp, but we do not perceive its application. This

genus is feparated from Verbesina, fee that article here-

after, becaufe the author juft cited found the receptacle

naked, and the radius (of only two florets) placed on the

outfide of the inner calyx, while the feeds of thefe florets

are fringed with teeth. But Swirtz, who gathered the

plant wild, defcribes a fingle calyx, without noticing any

luch peculiar fituation of the radius, which he fays confills

of four or five florets; fee his Obf. Bot. 312. Whatever
ftrefs, therefore, may be laid on the naked receptacle, we
feel fcarcely authorized to follow Gaertner, who perhaps

faw an imperfeft or anomalous foecimen only, and we have

only feen a dried one, by which we can neither trace nor in-

validate the particulars of his defcription. The habit of the

plant, greatly refembling Galeopfis Tetrahit, is indeed unlike

that of the genuine Verbefinte.

SYNEDRIN, or Synedrion. See Sanhedrim.

SYNEMMENON Tetrachord, in the Greek Mujic
See Greek Muftc, and Nete.

SYNERGASMA, formed of avi, and spya^xi, I work,

a word ufed by Libavius, and fome other authors, to exprefs

any operation in chemiftry. The operations are by this au-

thor divided into two dalles, the energetic, and prepar-

atory : the firft producing fuch bodies as are of power to

aft on others as menllruums, to cure difeafes, and the like ;

and the others producing no fuch things, but being necef-

fary preparatives to them.

SYNERGISTS, formed of a-vun^yax, co-operation, in Ec-
clefiajlical Hi/lory, a name given to thofe whole doftrine was

almolt the fame with that of the Semipelagians, and who de-

nied that God was the only agent in the converfion of finful

man, and affirmed, that man co-operated with divine grace,

in the accomplilhment of this falutary purpofe. The friends

and difciples of Melanfthon adopted exprefiions of this kind,

in defcribing the nature of the divine agency in man's conver-

fion ; but the Lutherans confidered this representation as

fubverfive of the true and genuine doftrine of their mailer,

relating to the abfolute fervitude of the human will, and the

total inability of man to do any good aftion, or to bear any

part in his own converfion. Strigelius defended the fyltem
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of Melanfthon, and Flacius maintained the ancient doftrine
of Luther. Mofheim Eccl. Hilt.

SYNESIUS, in Biography, was a native of Cyrene, in Af-
rica, of noble extraftion, who united the characters of a Chrif-
tian bifhop and heathen philofopher. He (tudied philofophy
under the famous Hypatia of Alexandria

; pafTed the early
period of his life in fecular employments ; and from the year
397 t0 4°°> refided at Conflantinople as deputy from his
native city to the emperor Arcadius. After his converfion
to Chriflianity, he was elcfted bifhop of the fee of Ptole-
mais in 410, though he was not then in orders, and thought
himfelf unfit for undertaking fuch an office. He very
honeftly ftated his objections in a letter to his brother :

neverthelefs, he was confecrated by Theophilus, primate of
Egypt, who thought that a man whofe life and manners
were exemplary, could not be long a bifhop without being
illuminated by heavenly truth. The bifhop, it feems, was
not miltaken : and his competence to the exercife of epif-
copal authority may be inferred from the following faft.
In the reign of the younger Theodofius, Libya was cruelly
oppreffed by the prefident Andronicus, who invented new
modes of rapine and torture, and added facrilege to rob-
bery. Synefius had tried in vain mild and pious admoni-
tion, iffued againfl him a fentence of excommunication, in-
volving his affociates and their families, and at the fame
time ufed his intcreft with the Byzantine court to bring the
offender to fubmiffion ; and this was at length effefted. It
is not known when this bifhop died.

Several writings on different topics, and 155 epiftles of
Synefius, all in Greek, are ftill extant. One of which is a
free and liberal difcourfe, entitled " An Oration concerning
Government, or the Art of Reigning :" another fingular
and ingenious piece is entitled " The Praife of Baldnefs."
In his " Dion Prufseus," to the praifes of that eminent
perfon, he adds an account of his own ftudies, and a defence
of philological learning. He wrote " Homilies" and
"Hymns," and a book on "Dreams," which is faid to
contain fome curious remarks on the nature and fignifica-
tion of thofe phenomena. In his " Letters" are many
hiftorical paflages, fublime notions, and moral fentiments,
The rtyle of Synefius is charafterifed as lofty and digni-
fied, inclining to the poetical and rhetorical. The bell
edition of all his works is that of Petau, Gr. and Lat. fol.

Paris, 1 61 2. Moreri. Dupin. Lardner.

SYNESTIC, formed of o-unrn^i, / render confident, is

fometimes applied by phyficians to exprefs the ftools when
firm, and of a confidence ; fuch as to make them remain
in their fhape, in oppofition to liquid ones.

SYNGE, Edward, in Biography, an Irifh prelate, fori

of Edward, bifhop of Cork, was born in 1659 at Infho-
nane, near Cork, and from the diocefe-fchool at Cork, was
removed to Chrift-church college, Oxford ; finifhing his

courfe of education at the univerfity of Dublin. Having
preached to crowded audiences with great approbation at

Dublin, he was prefented, in 1714, to the fee of Raphoe :

and as he had difplayed much zeal in his attachment to the
houfe of Hanover, he was tranflated, in 1716, to the arch-
bifhopric of Tuam ; on which occafion he generoufly fur-

rendered the quarter-archiepifcopal parts of his fee, and
procured an aft for fettling them on the refident clergy of
the diocefe. He was made a privy-counfellor ; and, in the

abfence of the lord-chancellor, one of the keepers of the

great feal. Thefe civil offices, however, did not interfere

with his ecclefiaftical duties ; for he compofed a number of
trafts, partly praftical and partly controverfial, which evince

his piety and his attention to the concerns of his clerical

funftions.
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functions. Some of thefe tracts were very popular, and

particularly his " Anfwer to the Ezcufei Men make for

not coming to the Holy Communion," which had reached

the 2 1 ll edition in 1752. Tlu« prelate died at Tuam in

1741, having heen the fon and the nephew of a bilhop,

and the father of two bifhops. Biog. Brit.

SYNGENESIA, in Botany, from nv., together, and

V>!r.;, generation, alluding to the combination of the male

organs, or anthers, is the appellation given by Linnxus to

the 19th clafs of his artificial fy'Acm. This great clali

is now, according to its general acceptation, one of the moil

natural poffible ; confiding of the compound flowers of

preceding writers, whofe anthers are united into a tube. It

is equivalent to Juffiru's 10th clafs, compriling his three

orders of Ckicoracee, CinarocepbaU, and Corymbifere.

The eflential character of the Syngenefia is, to have the

anthers united into a tube, the filaments being, almoit with-

out exception, diftinft ; to which we now add, that the

flowers are compound, confuting of feveral florets in one

common calyx ; each floret having (lamens and a pillil of

its own, or one of thofe parts, or neither ; in other words,

being perfect, male, female, or neuter. Linnxus indeed

admitted fimple flower?, with united anthers, into the pre-

fent clafs, as Viola, Lobelia, Impatient, &c. But this union

is far from conllant in fuch genera, whilft it occurs occa-

fionally in others, not ufually fyngenefious, as Gentiana.

Hence it is found molt correct and commodious, as well as

molt natural, to abolifh the Linnxan order of Syngenefia

Monogamia, and to clafs its genera limply by their number

of (lamens.

The following are the natural characters of the Synge-

nefia.

Common Calyx, in fad a perianthium, containing the re-

ceptacle and florets, clofing after flowering, and fpreading

generally when the feeds are ripe : it is eitherfimple, fur-

rounding the florets with a fingle row of leaves ; or imbri-

cated, when the numerous leaves, or fcales, are gradually

fhorter as they are more external, lying over the inner

«nes ; or double, when a feries of internal equal leaves, fur-

rounding the florets, is encompaffed at the bafe with ano-

ther, mellly fhorter, or more lax, and of a different form

or afpeft.

Common Receptacle, enclofed by the common calyx, fup-

ports feveral fertile florets. Its difk is either concave, flat,

convex, conical, or globofe : the furface being either naked,

merely marked with flight dots ; or villous, covered with

upright hairs ; or chaffy, clothed with linear, awlfhaped,

comprefled, erect fcales, varioufly fhaped, feparating the flo-

rets ; or cellular, divided like a honeycomb, into angular

fpaces, by membranous partitions.

The Florets confift each of the following parts.

Calyx crowning the germen, in the form of a fimple,

fometimes obfolcte, border, or a feries of five teeth, brittle?,

or hairs, becoming the pappus, or feed-down.

Corolla of one petal, with a long narrow tube, feated on

the germen ; and either tubular, with a bell-fhaped five-cleft

limb, whofe fegments are fpreading or reflexed ; or ligulate,

with a linear flat limb, directed outwards, entire, abrupt,

three-toothed, or five-toothed, at the extremity ; or deficient,

being deftitute of a limb, and often of a ttibe.

Stamens. Filaments five, capillary, very fhort, inferted

into the throat of the floret : anthers as many, linear, verti-

cal, ere&, united laterally into a hollow cylinder, crowned

with five teeth, on a level with the limb.

Piflil. Germen oblong, below the partial calyx and

corolla, but above the common receptacle, erect
;

flyk
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thread-fhaped, erect, the length of the flamcns, running

through the cylinder formed by the anthers ; ltigma in two
revolute and divaricated tegmenta or lobes.

Peric.irp really none, though in fome inllance. the feed

.i coriaceous emit ; witnelx (

'

flcofpermum and Strumpfia.

Seedimc, oblong, often quadrangular, for the molt part

contracted at the bale, and varinully crowned at the lum-
nvt, either with a circular feries of numerous fimple, rough,
or Imuoth hairs, or of branched coherent plumes; fuch a
crown being 111 fome inllances feffile, in others llalked :

or with live or more Inmll fcalet or leaflet;, originating

from the partial calyx. Sometimes there is no more than

a fcarcely evident rim, or border, at the top of the feed,

which in that cafe is termed naked.

The kinds of compound flowers, therefore, come under
the following defcriptions, and conlilf either

1. Of tubular perfect florets, in the difk as well as in

the circumference.

2. Of tubular perfect florets in the difk, with tubular

female ones in the circumference.

3. Of tubular perfect florets in the difk, with tubular

neuter ones in the radius.

4. Of tubular perfect florets in the difk, with ligulate

perfect ones in the radius.

5. Of tubular perfect florets in the difk, with ligulate

female ones in the radius.

6. Of tubular perfect florets in the difk, with ligulate

neuter ones in the radius.

7. Of tubular perfect florets in the difk, with naked fe-

male ones in the circumference.

8. Of tubular male florets in the difk, with naked
female ones in the circumference.

9. Of ligulate perfect florets in the difk, as well as in the

radius.

It mult be obferved that the firfl and lafl of thefe fec-

tions are the molt permanently and cfTentially diftinft. The
fecond and third are aberrations of the firfl, and they are

all capable of varying into each other. The fame is the

cafe with the fourth, fifth, and fixth, all clofely allied to each

other, though dillinct from the firlt, fecond, and third. The
feventh i» molt nearly related to the fecond, and they run

into each other, which may alfo be faid of the feventh and

eighth.

On thefe differences, however, the Linnxan Orders of

the clafs Syngenefia are founded. See PoLYGA.MlA.
1. Polygamia tcqualis confifls of feet. 9, I, and 4.

2. —. fuperfiua of 2, 5, and 7.

3. frujtranea of 5 and 6.

4. ' neceffaria of 8.

5. fegregala has no exclufive chara&er of any,

being diltinguifhed by its doubly cempound flowers.

However natural the clafs now under our confideration

may be, it is not without exceptions or irregularities.

Kuhnia, though a true compound flower in every part

of its ilructure, has difuniud anthers ; which circum-

ftance occurs, more partially, in Tufblago. A few inflances

are found of genera in which the florets are, more or lefg

universally, four-cleft, with four flamer.s, and in one fpecies

of Siegesbeckia, they are three-cleft, with only three fla-

mens ; fee that article and Ecur-TA. In the generic cha-

racter of the latter, line 5th, for nearly, read "mealy on

the outfide." A flill more paradoxical exception occurs

in our fifth fpecies of St^:helina, fee that article, which

has folitary florets.

Linnxus remarks, that Plumier has not founded one

new genus of compound flowers ; that Tournefort fought

4 U 2 out.
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out the molt natural genera, though he wanted the inform-

ation which has been fupplied by later botaniits ; and that

Vaillant has furnifhed more of this than any other perfon.

Juffieu has treated the fubjeft with his ufual fkill, and has

thrown new light upon it. He juftly obferves that Tour-
nefort and Linnxus have been led into artificial diltin&ions ;

the former by being regulated too abfolutely by the form

of the corolla, and the latter by the fexes of the florets ;

while Vaillant, from whom Juffieu adopts his own three

orders above-mentioned, is the moft correct.

Gaertner, who in the latter part of his fecond volume has

bellowed great attention upon this tribe, being chiefly mind-

ful of the feeds and receptacle, with their appendages, has

by that means been led, if we miflake not, to form unnatu-

ral and unliable diltindtions and combinations, which require

to be brought to the tell of long practical oblervation,

and perhaps cultivation. His decisions, however, are the

retult of intenfe ftudy and great experience, and his labours

form a valt and faithful itorehoufe for the contemplation

of future fytlematics, who may profit by his accuracy, if

they do not implicitly follow his opinion.

SYNGNATHUS, the Pipe-fijh, in Natural Hl/lsry. The
name fyngnathus is of Grecian origin, and is formed of the

word jvi, which in compofition fignifies the fame as the Latin

;o>i, together, and yvaflo,-, a jaw. It is given to this fifh from

that remarkable Itrufture of its mouth, by which the jaws

are made to grow together, and the very end of the mouth
only opens.

The head of this fifh is very fmall ; the fnout nearly cy-

lindrical, long, turned up at the end ; mouth terminal, with-

out teeth or tongue, and furnifhed with a lid ; the lower

jaw is moveable
;

gill-covers are large, (Iriate and clofed ;

the fpiracle on the nape is tubular ; the body is jointed,

and mailed with many-fided fcales : it has no ventral fins.

The fifh of this genus inhabit the ocean, near the fhores

;

they feed on lefler worms and infefts, and the fpawn of

other fifh : under the tail, commencing at the vent, is a

longitudinal groove, concealing the young and the eggs: the

eyes of the animal are fmall, covered at the fides with a

membrane ; the noftrils near the eyes, but fcarcely to be
feen ; the palate is fmooth ; the gill-membrane is very thin,

placed on the nape ; the fins are fmall, thin, the rays un-

divided ; it has no lateral line. Gmelin enumerates eight

fpecies, of which four are found on the coafts of our own
country.

Species.

Tetragonus. This fpecies has no caudal fin ; the body
is quadrangular ; the tail is fix-fided on the fore-part, tri-

angular behind ; the lip is round. This is an inhabitant of

the Indian feas ; the body is brown at the fides, beneath

it is varied with brown and yellow. The iris is yellow ;

above the eyes, on each fide, is a recurved fpine, and a flat

hollow between them ; the fnout is comprefled on each fide ;

the trunk has 17 plates, paler in the middle, triangular at

the beginning ; above narrow, beneath broad, and fome-
times with decuflate bands ; the fins are yellowifh ; the tail

is compofed of 45 plates.

*Typhle ; the fhorter Pipe-fifh. Caudal, anal, and pec-
toral fins radiate ; body fix-lided. This, by fome writers,

is confidered as a variety of the tetragonu6. It is found in

the northern European feas, and on our own coafts ; is

about 12 inches long; the body is yellow, varied with
brown. The fnout is flender, fub-comprefTed ; iris yellow ;

trunk with 18 plates ; tail with 36; the vent is nearer the
head ; the fins are cinereous.

* Acus ; Needle-nfh. This is alfo called the Great Pipe-
fifh, and the Heptagonal whitifh Pipe-fifh, with brown
bands and pinnated tail. The caudal, anal, and pectoral

fins radiate ; the body is feven-iided. It is ufually found
from 12 to 15 inches long, but in the Northern feas it is

much larger, meafuring from two to three feet ; it is of an

extremly (lender form, gradually tapering towards the ex-

tremity, and is of a pale yellowifh-brown colour, varied

throughout its whole length with broad alternate zone;: of

a deeper or olive-brown, with a few fmaller variegations

intermixed : the fhields or laminas with which the joints of
the body are covered, appear, if narrowly infpected, to be
finely radiated from the centre by numerous lines or ftr^-aks

;

the dorfal fin is placed rather nearer the head than the tail,

and is thin, tender, fhallow, and of no great extent ; the

pectoral fins are fmall, and flightly rounded, and the tail of
limilar fhape and fize. The ova are found lying in a lon-

gitudinal channel or divifion at the lower part of the ab-

domen ; they are very large in proportion, to the fize of

the fifh. From thefe are hatched the young, completely

formed.

Pelagicus. Caudal and pectoral fins radiate ; it has no-

anal tin ; the body is feven-fided. There is a variety, the

plates of whofe trunk are 25, of the tail 32 ; the dorfal fin

has 33 rays. It is found on the coafl of the Cape of Good
Hope, and in the Cafpian fea ; the body is of a yellow-

brown, marked with tranfverfe brown lines ; it is generally

found fwimming among fea-weeds. The iris is white ; the

lower jaw is the longelt ; it has 18 plates on the trunk ;

on the tail 32 ; the pectoral fins are of a lead-colour ; the

dorfal and caudal are yellow.

./Equoreus. Caudal fin radiate ; it has no pectoral nor

anal fin ; the body is angular. It is found in different parts

of the ocean.

* Ophidion ; Little Pipe-fifh, or Pipe-fifh with roundifh

body and finlefs tail. This differs from the typhle, and the

acus, in having the body nearly round, or at lead fo ob-

fcurely cornered as to appear round ; it is alfo entirely

deftitute of a tail-fin, the body terminating in a naked point ;

it grows to the length of two feet, and is chiefly found in

the Baltic. The iris is reddifh, fnout fhort, vent nearer the

head.

* Barbarus ; Longer Pipe-fifh. This has neither cau-

dal nor anal fins ; the body is fix-fided. It inhabits the

European feas ; it is about two feet long ; the body is of

an olive-brown, with numerous blueifh lines pointing from

the back to the belly ; the tail is quadrangular.

Hippocampus. This fpecies has no caudal fin ; the

body is feven-fided, tuberculate ; the tail is fquare. This

fifh has a very lingular appearance ; it is generally from fix

to ten inches in length ; the body is much comprefled ;

it is of a greenifh-brown, varied with darker and lighter

fpecks ; the head is large and rather thick, and befet on

the upper part, as well as along fome of the firlt joints of

the body, with feveral fmall, weak, lengthened fpines, or

cirri, which are fometimes flightly ramified ; the fnout is

flender, the neck fuddenly contracting beyond the head ;

the body is rather fhort, and fuddenly contracting towards

the tail, which is long, quadrangular, and terminates in a

naked or finlefs tip. In its dry or contracted Hate, this

animal exhibits the fancied refemblance from which it takes

its name, but in the living fifh this appearance is fomewhat

lefs linking ; the head and tail being carried nearly ltraight.

It is a native of the Mediterranean, Northern, and At-
lantic feas.

Such
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Such are the fpecies given by Gmelin. Dr. Sliaw men-

tions two others ; via.

HiAi-i i v 1 1 v This is named the Femiginoui Pipe-filh,

with quadrangular body, and two fpines above the head,

about fix inches long ; the b
i ewhat broader

in proportion to its length than moft of the fpecies; the

dorl'al lin is placed low on the back; the tail is hexa-
gonal at its origin, gradually tragonal in its

refs, and terminating in a finlefa point or tip; the

colour of the whole animal is i wn. It is a native

of the Indian fea*, and is often feen in the Baltic.

Fni.i mis; Foliated Pipe-filh. This is a mod extra-

ordinary fpecies, far exceeding all the others in the lin-

pnlarity of its appearance, which at Iirll view rather

luggefts the idea of fome production of fancy, than of

any real exiftence. It is longer in proportion, or of a

more (lender habit, than the other pipe-fiffi. Its great pe-

culiarity conlift~ in the large leaf-fhaped appendages with
which the back, tail, and abdomen, are lurnillud ; thefe

appendages are lituatcd on very ilrong rough fquare fpines

or precedes ; and, were it not for the perfect regularity of
their refpectivc proportions, might be mittaken for the

leaves of fome kind of fucus adhering to the fpines. The
;r of the whole animal i ; of a duflcy or blackifh

thickly fprinkled on all parts, except on the append.
with fmall round whitifh ("pecks, and accompanied I

kind of metallic glofs on the abdomen ; the fins are

tender, and tranfparent. This curious fpecies is a native

of the Indian feas.

SYNGNOME, Ewftoftii, in Rhetoric, the fame with con-
ceffion.

SYNGRAPH. See Chirograph.
SYNIZESIS, blindnefs from a clofure of the pupil.

See Pupil, Clofure of.

SYNNAS, or SyNNADIUM Marmor, in the Writings of the

Ancients, the name of a fpecies of marble uled in the larger

buildings of the Romans. It is by fome confounded with
the docimenum marmor, with which the temple of Jupi-

ter, erected by Adrian, was built ; but this is errors

lince that elegant marble \n< always charaeteriled as per-

fectly white, without blemifh ; and this was always fpotted

and clouded with black, infomuch that fome writers have

called it by an epithet cxprefling thofe variegations, maculofa

Jynniis.

SYNNEUROSIS, in Anatomy, the connexion of parts

by means of tendons.

SYNOCHA. in Medicine, expredes that kind of t

which is attended with high excitement and a general in-

flammatory ltate of the fyllem ; and is more particularly

ufed in opposition to typhus, in which an oppofite ltate,

or one of diminished action, predominates.

An account of the hiltory and treatment of fynocha is

included under that of FEVER, which fee.

SYNOCHUS is a term appli.d to ihrlc cafes of fever,

in which a complication of the characters of fynochus and
typh ;,lace; thofe of the former prevailing in the

early ftages, and thofe of the latter in the fubfequcnt pro-

grefs of the difealc. See Fi \

SYNOD, formed from ,nvmtion, affcmhly, com-
pounded of ot/>, •with, ai • in Aflronomy, a

conjunction, or concourfe, of two or more (tars or planets,

in the fame optical place of the heavens.

Synod, Synodus, in Church Hi/lory, a council, or a meet-
ing or aflembly of ecckfiattics, to confult on matters of
religion.

Of thefe there arc four kind* ; viz.
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General, or acumenieal, where bifhops, fee. meet from all

nations.

Thefe were Iirll called by the emperors, afterwards by
ChfifHan princes; till in later ages the pope ufurped to

himfeh the greateK (hare n tl i, and by hit legates

prclided in them when called. Ot this lort there was but

one within the Iirll 300 J
id, and that was the

council of r\ntioch) that condemm
or, it this will not pals lor ;• general council, there was
not any Inch before that of Nice, held A.D 32c.

National, where thofe of on nlv come together,

•ermine any poi I ot doctrine or difcipline. The Iirll

of this lort which we read of in England, was that of He-
rudford, or Hertford, in ('73, and the lalk was that held

by cardinal Pole, in I CJ5.
Provincial, where they of one province only meet, now

called the convocation : and

Dioccfan, where thofe of but one diocefe meet, to en-

force canons made by general councils, or national

provincial fynods, and to confult and agree upon rules of

difcipline for themfelvea. Thefe were not wholly laid .

till by the art of fubmiffion, 25 lien. VIII. c. 19. it was
made unlawful for any fynod to meet, but by royal au-

thority. See Council and Com CM U ion.

SYNODS, Provincial, in the Government of the Church of
Scotland, are compoted of feveral adjacent prefbyteries, of

which there are filteen in all. The members are a miniller

and a ruling elder out of each parilh. Thefe fynods meet
twice a year, and chufe a moderator, who is their prolocutor.

The acts of the fynods are fubjedt to the review of the ge-

neral affembly, which is the dernier refort of the kirk of

Scotland ; and conlills of commiffioners from prefbytcri'- ,

royal burghs, and univerfitie . A prelbytery of twelve ini-

nillers, lends two minillers and one ruling elder; a prelby-

tery of between twelve and eighteen, fend- three and one

ruling elder : of between eighteen and twenty-four, fends

four and two ruling elders ; of twenty-four, fends five and

two elders ; every royal burgh fends one elder, and Edin-

burgh two ; every univerfity lends one commiflioner, ufually

a minifter. The general aflembly meets once a year, in the

month of May, and is opened and adjourned by the king's

royal commiflion appointed for that purpofe.

SYNODALS, or SynODIES, were pecuniary rents (com-
monly of two (hillings), paid to the bifhop or archdeacon,

at the time of their Eafter vifitation, b) every parifh prielt.

They were thus called, becaufe ufually paid in fynods ;

becaufe, anciently, bifhops ufed to vilit and hold their dio-

ccfan fynods at once.— For the fame reafon, they are fome-

times alfo denominated Jynodalica; but, more ufually, pro-

curations.

In all probability, this payment is the fame with that

which wa~ ancientl n," as paid by
the parochial clergy, in honour of the epifcopal chair, and

in token ol to it. Thus it Hands in

the body of the canon law: " N> bifhop (hall demand any

thing of the churches but the honour of the < im,

that is two (hillings," at the mod, fays the glofs, for forae-

times lefs is given. Svnodals are due of common right to

the bifhop only; fo that if they be claimed or demanded

by the archdeacon, or dean and chapter, or any other per-

fun or perfons, it mufl be upon the foot of cwmpofition or

prefcription ; and if they be denied when due, they are re-

coverable in the fpiritual court. Gibfon.

Conltitutioi. made in the provincial or dioccfan fynods,

were fom"timcs called fynodals, which were required in many
cafes to be pubhfht d in the parifh churches.

Synodales Tcfles was an appellation anciently given to

10 the
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the urban and rural deans; from their informing againd,

and attefting, the diforders of the clergy and people in the

epifcopal fynod.

When thefe funk in their authority, in their (lead rofe

another fort of fynodal witneffes, who were a kind of im-

pannelled jury, confiding of a pried, and two or three lay-

men, for every parifh ; though, at length, two for every

diocefe were annually chofen ; till, at lad, the office came
to be devolved on the churchwardens.

Some think our quedmen, who are aflidants to the

churchwardens, were calledJide/men, quad fynodfmen. See

SlDES-Men, and QuEST-Mfn.
Synodale Inftrununtum, a folemn oath, or engagement,

that thefe fynodical witnefles took : as our churchwardens
now are fworn to make jud preferments.

SYNODENDRON, in Entomology, a genus of infefts

of the order Coleoptera. The generic charafter is as fol-

lows : Antennas clavate, the club lamellate ; thorax gib-

bous, muricate or unequal ; lip filiform, horny, palpigerous

at the tip. There are four

Species.

* Cylindricalon. Thorax truncate before, five-toothed

;

head with an ereft horn. It is found in this country and
other parts of Europe. The female is unarmed.

Muricatum. Thorax muricate, gibbous ; (hells two-
fpined before the tip. It inhabits Europe and America, in

wood. The (hells are dull tedaceous, retufe behind, with

a long hooked tooth at the future, and another leffer one at

the margin ; the antennae are tedaceous.

Capjecinus. Shells entire, black ; thorax rough before.

It inhabits Coromandel. The thorax has numerous raifed

denticles before ; the (hells are naked, retufe at the tip.

Dominicanum. Smooth, black, dufky ; (hells driate ;

legs pitchy. It inhabits South America, and is a very fmall

infeft. The head is black, bent under the thorax ; the

thorax is prominent before ; (hells entire, driate.

SYNODICAL, £woVo?, fomething belonging to a

fynod.

Syhodical Epijlles, are circular letters written by fynods

to the abfent prelates and churches ; or even thofe general

ones direfted to all the faithful, to inform them of what had
palled in the fynod.

In the collection of councils are abundance of thefe fy-

nodical epidles.

Synodical Month is the period or interval of time,

in which the moon, departing from the fun at a fynod, or

conjunction, returns to him again.

Kepler found the quantity of the mean fynodical month,
twenty-nine days, twelve hours, forty-four minute9, three

fecond6, eleven thirds.

This period is alfo called a lunation ; becaufe, in the

courfe of it, the moon puts on all her phafes, or ap-

pearances.

SYNODIES. See Synodals.
SYNODON, or Cynodon, in Ichthyology, a name given

by feveral authors to a fim caught in the Mediterranean, and
more commonly known by the nsme of dentex. It is a

fpecies of Jpirus in the Linnxan fydem.

SYNODONTIDES, in Natural Hiflory, the name of a

done defcribed by the ancients, and faid to be taken out of

the head of the fifh, called by themfynodontes, the dentex of

the moderns.

SYNODS-MEN, Tejet Synodales. See Synodales, and
SlDES-Men.

SYNOECIA, Zuvoixia, in Antiquity, a fead celebrated

3t Athens, in memory of Thefeus's having united all the

petty communities of Attica into one fingle commonwealth,
the feat of which was Athens ; where all the ademblies were
to be held.

The fead was dedicated to Minerva ; and, according to
the fcholiad of Thucydide3, it was held in the month Me-
tagitnion.

SYNONYMOUS, Synonymcs, is applied to a word
or term that has the fame import, or fignification, with
another. Accordingly, fynonymous words agree in exprefs-

ing one principal idea ; but generally, if not always, they
exprefs it with fome divcrfity in the circumdances. They
are varied by fome neceffary idea which every word intro-

duces, and which forms the didinftion between them.
Hardly in any language are there two words that convey
preciiely the fame idea. A perfon thoroughly converfant
in the propriety of the language, will always be able to ob-
ferve fomething that didinguifhes them. In the Latin lan-

guage, no two words feem to be more decidedly fynonymous
than amare and di/igere ; and yet Cicero, in his Epidles, ha*

marked a very obvious didinftion between them. " Quid
ergo tibi commendam eum quern tu ipfe diligis ? fed tamen
ut fcires eum non a me diligi folum, verum etiam amari,

ob earn rem tibi h:ec fcribo." Thus alfo tutus and fecurus,

apparently lynonymous and liable to be confounded as fuch,

have neverthelefs a different meaning ; tutus fignifying out of
danger, and fecurus free from the dread of it. Seneca
(Epid. 97.) has marked the difference, " Tuta fcelera effe

poffunt, fecura non pollunt." In our own language, many
inilances occur in which there is a difference of meaning
among words reputed fynonymous.

Dr. Blair has pointed out many of thefe. We (hall feleft

a few : e.g. anjlerity, relating to the manner of living
; fe-

verity, to that of thinking ; rigour, to that of punifhing. To
the fird is oppofed effeminacy, to the fecond, relaxation, to
the third, clemency. Cujlom refpefts the aftion, habit the

aftor : by cullom, we mean the frequent repetition of the
fame aft ; by habit, the effeft which that repetition produces
on the mind or body. Pride makes us elleem ourlelves ;

•vanity makes us defire the edeem of others : fo that it is

ju(t to fay with dean Swift, that a man is too proud to be
vain. Haughtinefs is founded on the high opinion we have

of ourfelves ; difdain on the low opinion we have of others.

We invent things that are new ; we difcover what was before

hidden; e.g. Galileo invented the telefcope ; Harvey dif-

covered the circulation of the blood. A difficulty embarraffes

us ; an objlacle dops us ; we remove the one and furmount
the other. Wifdom leads us to fpeak and aft what is mod
proper

; prudence prevents our fpeaking or afting impro-
perly. A wife man employs the mod proper means for

fuccefs ; a prudent man, the fafed means for not being

brought into danger. See other indances in Blair's Lec-
tures, vol. i.

Some fevere critics condemn all ufe of fynonymous terms

in the fame period ; but this is to condemn all antiquity :

fo far is the ufe of them from being vicious, that it is fre-

quently neceffary ; as fynonymas contribute both to the

force and clearnefs of the expreffion. If the fird word
(ketch out the refemblance of the thing it reprefents, the

fynonym that follows is, as it were, a fecond touch of the

pencil, and finifhes the image.

Indeed they mud be ufed with great difcretion and
economy. The dyle mud be raifed and brightened, not

duffed or loaded, with fynonymous terms. They mud be
ufed as ornaments, and to render the expreffion the more
forcible, without making a (how of the riches of them, or

heaping fynonymas on fynonymas.

But though fynonymous words in fome cafe6 may be
laudable,
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laudable, fynonymous phrafes are inexcufahle : the rcafon

U, that two fynonymous phrafes keep the mind at reft, and
let it flag and languifh.

The perplexity in the writings of the ancients, arifing

from the ufe of fynonymous, as well as homonymous terms,

is very great, when they ufe the fame word as the nan
two different things. The whole ralue of the accounts they
have left US i< loll, by our not being able to dillinguifh which
of the tv o they mean.

The great fource of this confufion has been in the love

of fecrets in medicine, which prevailed as llrongly among
the ancients as it does among the moderns. In order to

cor.ccal the remedies they ufed, they often gave them new
names, and often (which was worfe) ufed for them the
names of other thing.-.

Thus, they called the pine-tree ilea, the univerfally re-

ceived name of the willow, and fo in many other inllances;

from which we have, at this time, the fame word in ufe in

different authors, as the name of different things.

Galen gives a prefcription for baldnefs, in which almoft

all the ingredients are called by names wholly different from
thofe that the reft of the world knew them by at that time,

and by that means palled upon the vulgar for new-difcovered

medicines. The bay-tree is there called ladonis ; the bear,

amorphon brews, from the ftory of its young cubs being

fhapelefs till licked into form by the mother bear : the la-

danum, or labdanum, is called apotragopogon, becaufe of
being gathered from the beards of goats ; and the adarce is

called pericalamilis, from its being found concreted about a

reed.

The compofition of Philo, called cholice, given in the

fame author, is thus given in the enigmatical manner by
the fame means. The more learned and ingenuous people
of thefe ages detefted this idle practice, and gave all things

their common names ; but as the abfurditics of one man
will generally find followers in others of the fame ftamp,

though the phyficians difcarded the praftice, the fucceeding

race of chemifts, famous for their love of fccrets, continued

and improved it to fo great a degree, that were their writ-

ings of any value, :t would be wholly impoffible, in many
of them, ever to arrive at the author's meani

The Arabian writers have fallen more into the ufe of fy-

nonyms, and that in a more erroneous manner, than any
other authors.

SYNONYMISTS, among the Botanical Writers, fucli

as have employed their care in collecting the different

names, orfynonyma, ufed by different author", and reducing

them to one rinother.

SYNONYMY, StNONYHIA, formed from <rw, -with,

and oiifia, name, in Rhetoric, a figure by which fy.nonyms, i r

fynonymous term , that is, various words of the fame, or

nearly fimilar fignification, are made ufe of, to amplify the

difcourfe.

Such is that paffage in Cicero, Abiit, cvafit, effugit, erupit.

He went off, he efcaped, he ran away, &c.

This figure fometimes adds force: to an cxpreflion by en-

livening the idea ; and it often promotes the harmony and

ju-ft cadence of a fentence, which othcrwife would drop too

foon, and difappoint the ear.

SYNOVIA, in Anatomy, the fluid fecreted into the ca-

vities of joints, for the purpofe of lubricating them. See

Membrane, Synovial, and Synovial Gland and Membrane.

SYNSKAR, in Geography, a fmall ifland on the W.
fide of the gulf of Bothnia. N. lat. 6o° 59'. E. long.

17 5'.

SYNTAGMA, Ewmyj»«, the difpofing, or placing, of

things in an orderly manner.

.s Y N
SYNTAX , in Grammar, the conllruction, or

connexion, of the words of a language into fentenecs or

phrafes. Sec Si • 1

I*. Bufficr more accurately defines fyntax, the manner of
conltrutling ond word with another, with ngard to the

different termination' ol them, prefcribed by the rules of

grammar.

Some authors, as M. Vaulcgas, &c. confound fyntax with
ityle ; but there is a real dillcr

The office oi fyntax is, to confider the natural fuitablc-

nefs of words with refpeft to one another ; in order to make
them agree in gender, number, perfon, mood, &c.

To offend in any of thefe
1
oinl . il called to offend

againlt fyntax : and fuch ki:<d of offence, when grofs, is

called zjolecifm ; ami when m ..re (light, a barbarifm.

The feveral parts of fpcech are, with regard to language,

what materials are with regard to a building. How well

prepared foever they may be, thev will never make a houfe,

unlefs they be placed conformably to the rules of architec-

ture. It is, properly, the fyntax that gives the form to

language ; and it is that on which turns the mod eflential

part of grammar.
There are two kinds of fyntax ; the one of concord, in

which the words are to agree in gender, number, cafe, and
perfon: the other of regimen, or government; in which
one word governs another, and occafions fome variation

in them. (SccConcohd and RsGlMEK.) The molt compre-
henlive rule of fyntax is that which we have numbered 20
under Regimen. It will apply to many forms of fentences,

which none of the other rules can be brought to bear upon ;

and it is calculated to prove the propriety or impro-

priety of many modes of cxpreflion, which other rules, lefs

general, cannot at all, or at leaft cannot fo readily, deter-

mine. See this rule exemplified in a great variety of ap-

propriate cafes, in Murray's Grammar, vols. i. and ii.

SYNTENOSIS, a word ufed by anatomifls to exprefs

an articulation of the bones when they are connected, as the

offa fefamoidea of the toes, only by a tendon.

SYNTERICE, denotes that branch of medicine which
is concerned in preferring of health.

SYNTEXIS, Stm-Jijif, in Medicine, an attenuation, or

1 [liquation, of the folids of the body ; fuch a. frequently

happens in atrophies, inflammations of the bowels, col-

liquative fevers, &c. in which a fatty and uliginous matter

is voided with the excrements by Itool. See Col liqua-

tion.

SYNTHENA, a term ufed by Paracelfus to exprefs an

apopleftic or epileptic diforder, attended with violent

;
pains in the bowels. This is generally mortal.

SYNTHERISMA, in Botany, fo named by Mr. Walter,

in his Flora CaroRniana, p. 76, from . to male a crop,

or harvejl, of itfelf ; in allulion to its abundant produce, as

well as its popular name ol Crop-grafs, This fuppofed

i, however, is the identical Digilaria of Haller, under

which appellation it Hands in Ptirlu's Flora America Sep-

tentrionalii. We have followed Liunxus in confidering it

as a feiflion of the genus PANICUM. Sec that article.

SYNTHESIS, !.. . , formed from ovt, -with, and

.
, pofitio, compofition, or the putting of feveral things toge-

ther : as in making a compound medicine of feveral fimple

ingredients, &c. See Composi i

SYNTHESIS, in Logic, denotes a branch of method, op-

pofite to analyfis.

In the fynthefis, or fynthetic method, wc purfue the

truth by reafons drawn from principles before cltablifhed

or aflumed, and proportions formerly proved ; thus pro-

ceeding by a regular chain, till we come to the conclufion.

3 Such
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Such is the method in Euclid's " Elements," and mefl

demon llrations of the ancient mathematicians, which proceed

from definitions and axioms, to prove propofitions, &c. and

from thofe propofitions proved, to prove others.

This method we alfo call compofition, in oppofition to

analyfis or refolution.

Synthesis, in Grammar. See Syllepsis.

Synthesis, in Surgery, an operation by which divided

parts arc re-united ; as in wounds, fractures, &c.

SYNTHETIC, or Synthetical, is a term given to

that part of chemiitry, which, after the analytical che-

miftry has taken bodies to pieces, or reduced them to

their principles, can, from thefe feparatcd principles, either

recompound the fame body again, or, from the mixtures of

the principles of one or more bodies in various manners,

form a large fet of new productions, which would have been

unknown to the world but for this art : fuch productions

are brandy, foap, glafs, and the like.

Synthetical chemiitry, taken in the Uriel fenfe for the re-

compofition of bodies from their own principles, is rather

of philofophical than of ordinary ufe. This, however, is not

eafy, except in a few cafes, Hor are we to imagine, becaufe

it may be done in fome, that nature has taken this way to

compofe them ; her method of compofition of bodies is a

new fubjeft, and worthy a diligent inquiry. Shaw's

Lectures, p. 169.

Synthetic Method. See Synthesis and Method.
SYNTHETISMUS, in Surgery, the reduction of a frac-

ture.

SYNTONO, or Durum, is the epithet by which Arif-

toxenus exprefles one of the two common diatonic genera

of which the tetrachord is divided into a femi-tone and two
equal tones ; whereas in the molle diatonic, after the femi-

tone, the firft interval is three-fourths of a tone, and the

fecond two. See Genera and Tetrachord.
Befides the fyntonic genus of Ariltoxenus, called alfo

Diatono-Diatonico, Ptolemy has eftablifhed another, by which
he divides the tetrachord into three intervals : the firft is a

femi-tone major ; the fecond, a tone major ; and the third,

a tone minor. This durum diatonic, or fyntonic of Pto-

lemy, is retained, and it is nearly the diatonic of Didymus,
with this difference, that Didymus places the tone minor
before the tone major, Ptolemy the reverfe.

The difference between thefe two fyntonic genera will

be feen with a fingle glance, by the ratios of the intervals of

which both the tetrachords are compofed.

Syntono of Ariltoxenus, -A -f- 7V + tV = 4
Syntono of Ptolemy, 44 + « + TV = 4.

«' There were (till other fyntonics," fays Rouffeau, " of
four different kinds, fuch as the ancient, the reformed, the

tempered, and the equal ; but it would be wafting our
time, and abufing the patience of the reader, to drag him
through all tbefe divisions."

SYHTOito-Lydian, in Greek Mufic, the name of one of the

ancient modes. Plato fays, that the mixo-lydian mode and
the fyntono-lydian, are plaintive, and proper to excite tears.

Ariftides Quintilianus gives a lilt, in his firft book, of

the different Greek modes, which we mull not confound
with the ecclefiaftical tones that bear the fame name, and
which have been mentioned under the article Mode, in

compliance with the practice of modern writers, which
Glareanus introduced very improperly. The modes con-

• filled of different ways of varying the order of the intervals.

The tones differed, as at prefent, in the fundamental founds.

It is in the firft fenfe that we mull underftand the fyntono-

lydian mode mentioned by Plato, and of which we are

unable to give any explanation. See Ptolemy, and Teat,
perament.
SYNTONUM Diatonum. See Genus.
SYNTROPHIC, formed of ™, and t?iU, I nourijh,

an epithet ufed to certain difeafes, which grow up with the

patient. Of this kind is the epilepfy, which often firlt

feizes the perfon in infancy, and continues growing up with
him, and increafing in ftrength as he does.

SYNULOT1CA, medicines for healing of wounds.
SYNUSIASTS, Synusiastes, Zvtovj-iv.rai, formed from

s-vv, •with, and asm, fubjlance, a feci of heretics, who main-

tained that there was but one nature, and one fingle fub-

ftance, in Jefus Chrilt.

The Synufiafts denied, that the Word affumed a body in

the womb of the Virgin ; but held, that part of the divine

Word, being detached from the relt, was there changed into

flefli and blood. Thus they taught that Jefus Chrilt was
confubftantial to the Father, not only as to his divinity,

but even as to his humanity, and very body.

SYNYMENSIS, a word ufed by fome chirurgical

writers to exprefs a conjunction of two bones by means of

a membrane, as the bones of the finciput are connected to

thofe of the fore-head in young children.

SYPHAR, a word ufed by fome naturalifls in the fame
fenfe as exuvia:, to exprefs the fkins which many reptiles

cafl off at certain times. Thus the fnake, the water-newt,

and all the caterpillar tribe, part with their fkins during

the time they remain in that Hate.

SYPHAX, in Biography, king of Mafsefylia, on the

weitern part of Numidia, was engaged in the fecond Punic
war on the part of the Romans againft the Carthaginians,

when he was defeated by Maffiniffa, and obliged to retire

into Mauritania. He afterwards made a treaty with the

Carthaginians, but a conference with Scipio, who had
transferred the war to Africa, induced him fecretly to

enter into a negociation with that commander. Afdrubal,

however, by means of his beautiful and accomplifhed

daughter, brought him back to the interefl of the Cartha-

ginians ; and an union with her was the price of a new
alliance with Carthage. As foon as he found that his rival

MaflinifTa had declared for the Romans, and that his media-

tion between the contending powers was of no avail, he

delayed no longer to aft in favour of the Carthaginians.

Encamping his army apart from that ofAfdrubal, both camps
were in the night furprifed and burned by Scipio. After-

wards, in a general engagement, the u.iited Carthaginian

and Numidian armies were defeated by Scipio ; and Syphax,

with the remnant of his forces, haltened back to his own
country ; but being purfued by Lcehus and Maflinifl'a, he,

together with his fon Vermina, was taken prifoner. Mafli-

nifla then made a captive of Sophonifba, and married her,

which was the occafion of a tragedy. Syphax was fent to

Rome ; and we learn from Polybius, that he was led in

Scipio's triumph, and died a few days afterwards in prifon ;

but other hiflorians fay that he was removed from Alba, his

firft place of confinement, to Tibur, where he died of grief

before the return of Scipio from Africa. Univ. Hifl.

For other particulars, fee Carthaginians and Massi-
nissa.

SYPHILIS. See Lues Venerea.
SYPHON. See Siphon.
SYPOMBA, in Geography, an ifland on the coafl of

Brafil, in South America, about 7 leagues N.E. of St.

John's ifland, and N.W. from a range of iflands which

form the great bay of Peru.

SYR, or Zur, a town of Arabia ; 184 miles E. of

Amanzirifdin.

SYRA,
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SYRA, the ancient Syros, an ifland in the Grecian
Archipelago, which, though mountainous, produces wine,

,. n in, barley, and alio wheat, although dot fo plen-

tifully as barley. It has abundance of poultry, and fine

breeds of pigs. This lfland has been always celebrated for

the advantages it enjoys, tn the excellence of its port, in

its falubrity, and in its fertility. It is thus extolled by
Homer :

—

There is not a Turk upon the ifland : its inhabitants are all

Greeks, and profefs the Catholic religion.—Alfo, a town
in this ifland, built upon the fummit of a lofty hill, fo re-

markable for its conical form, that it may be compared to

a Tift fugar-loaf, covered with houfes. At the bafe of
this cone is the quay, where are feveral warchoufes for Ap-
plying vcflels with the produce cf the ifland, which is prin-

cipally wine. Near the port are fome ruins ; and many
ancient marbles are faid to remain buried behind the maga-
zines. Syros was the original nimc of the town, as well as

oftheilhud; 1 2 miles S. of Andros. N. lat. 37 27'. E.
long. 24 52'.

Syra, a town of Japan, in the ifland of Ximo ; 12 miles

N. of Uxuma.
SYRACUSE, a fea-port town of Sicily, in the valley of

Noto, formerly a fupcrb city and flourilhing republic ; but
almolt totally deftroyed, or at lead very much reduced and
dimimfhed in extent and importance, by earthquakes, wars,

and tyranny. In public and private wealth, magnificence
ol buildings, military renown, and excellence in all arts and
fciences, Syracufe occupies a very diflinguifhed, and, indeed,

pre-eminent rank in the hiltorical record of ancient nations :

it was the moil opulent, and the molt powerful of all the

Grecian cities, and by its own (trength alone, it was able,

at differed time?, to contend againlt all the power of Car-
thage and of Rome ; and it is faid to have repulfed fleets

of 2000 fail, and armies of 200,000 men ; and to have con-

tained within its own walls, what no city ever did before

or fincc, fleets and armies that were the terror of the

world. The great names recorded in its annals dill com-
mand our veneration, though the trophies of their victories,

and the monuments of their (kill, have long fince been

fwept away by the hand of time. This haughty and mag-
nificent city i3 now reduced even below the confequence

of the moll inli^nificant burgh.

Syracufe was built, according to Thucydides and Strabo,

by Archias, one of the Heraclidr, who brought hither a

colony of Corinthians, in the fecond year cf the 1 ith Olym-
piad ; and it is faid to have borrowed its name from a

neighbouring marfh, called Syraco. This ftately city con-

tained within its walls, which were 18 miles in compals, four

very confiderable cities, as Strabo calls them, united into

one, viz. Acradina, Tyche, Neapolis and the ifland of

Ortyjia.

Acradina, for an account of which, fee Achradina, was

(United on the fea-fide, and feparated from Neapolis and

Tyche by a wall of an extraordinary thicknefs and height.

The fecond city, called Tyche, ltood between Acradina

and the hill Epipolje, having the former on the E. and

Neapolis on the S. The chief ornaments of this divifion

were a (pacious and beautiful gymnafium, whither the youth

reforted to learn all forts of exercifes ; and feveral temples,

greatly admired for their inimitable (tructure, efpecially that

of Fortune, by the Greeks called Tyche, whence this divi-

fion borrowed its name. The third quarter, called the

Ifland, or Ortygia, was joined to Acradina, Tyche, and

Neapolis, by a bridge. Th» moll remarkable building* in
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this part were 1 he palace of Hiero, which afterwards be
the habitation ol the Roman prartors ; and two magnificent
templet, the one dedicated to Diana, and the other to

Minerva, the two tutelary goddefles of Syracufe. The
temple .if Minerva has been converted into the cathedral of
the city, and dedicated to the Virgin. The lall city was
called Neapolis, or the New City, becaufe it was built

after the other three. The chief ornaments of this city were,
a lpacious amphitheatre and theatre, and two temples of
wonderful architecture, eonfecrated to Ceres, and Libera or
Proferptne. The llatue of Apollo Temnitcs, which was
afterwards carried to Rorrr, is celebrated by Tully as the
mod valuable monument in Neapoli . Of tlufe four cil

Ortygia alone is now remaining ; it is about two miles

round, and fuppofed to contain 14,000 inhabitants ; though
there are fome traces, (till vilible, of the ancieut Syracufe,
in the ruins of the porticos, temples, and palace.;. The
famous fountain of Arethufa rofe in this ifland; but its

fpring is now dried up. (S HU8A.) Near thr

city Hood a hill, called Epipola;, (fee Erii'oL.i:,) exceed-
ingly deep, and ol very difficult accefs. When the Athe-
nians befieged Syracufe, this hill was not inclofed by a wall,

as in after-ages, but defended by a fort called Labdalou.
On Epipolx was the famous pnlon, called Latomioe, which
word properly Ggnifies a "quarry." (See Latomije.

)

Cicero has particularly defcribed this dreadful prifon, which
was a cave 125 paces long, and 2j feet broad, and about
100 feet below the level of the earth, cut out of the rock to

an almoll incredible depth. It was the work of Dionyfius
the tyrant, who caufed thofe to be fluit up in it, who had
the misfortune to incur his difpleafuie. It now forms a

noble fubterraneous garden.

The whole city was environed by a triple wall, fo flanked

with towers and caliles, at proper diltances, that it was
deemed impregnable. It had two harbours, at a fmall dif-

tance from each other, being only feparated by the ifland ;

viz.. the great barbour, and the fmall one, called othcrwife

LacctlB ; both were furrounded by (lately edifices. The
great harbour was above 5000 paces in circumference

;

and the entrance of it 500 paces wide ; being formed 011

one fide by a point of the ifland Ortygia, and on the other

by the little ifland and Cape Plemmynum, which was de-

fended by a fort of the fame name. This, being reckoned
fix miles round, and lying on the S.W. fide of the ifland of

Ortygia, was elleemed one of the belt in the Mediterranean.

Diodorus fays that it ran almolt into the heart of the city,

and was called " Marmoreo," becaufe it was entirely en-

compafled with buildings of marble : its entrance wa»
ftr.Djjly fortified, fo that the Romans could never penetrate

into it. The fmall port is on the N E. of Ortygia, and is

faid to have been highly ornarr.entfd by marble edifices,

reared by Dionyfius and Agathoclcs. Fazello fays, that

there It ill remains a fubmarine aqueduct, that runs through

the middle of it, which was intended to convey the water

from the fountain of Arethufa to the other parts of the

city. Near this port is (hewn the fpot where the houfe of

Archimedes flood, and likewife the tower from which he is

faid to have fit fire to the Roman galhes with his burning-

glafies. The catacombs, not inferior to thofe of Rome
and Naples, and in the fame llyle, the ear of Dionyfius, a

monument of the ingenuity and magnificence, no lefs than of

the cruelty of that tyrant, (fee Ear c/"Dionysius,) and the

remains of a great number of temples, have been objects of

rcfearch and of admiration to thofe who have vifited Syra-

cule. Above Acradina was a third port, called the haf-

bour of Trogilus. The river Anapis ran about one mile and

a half diflant from the city, and difcharged itfelf into the
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great harbour. Near the mouth of the river, and about

500 paces from the city, ftood a caftle, called Olympia,

from the temple of Jupiter Olympius, which was the chief

ornament of the place. Thucydides, in his defcription of

this city (lib. vi.), mentions only the three divifions of the

Ifland, Acradina, and Tyche ; fo that Neapolis mull have

been added after his time.

Syracufe underwent feveral revolutions before it was taken

by the Romans ; but was always one of the mod wealthy

and powerful cities of thofe times ; for Gelon, who made

himfelf mailer of Syracufe in the year of Rome 260, and

the other tyrants, his fucceflbrs, were become equally for-

midable to the Greeks, Africans, and Aiiatics. Dionyfius

the younger, who governed this city, kept in conftant pay

100,000 foot, and 10,000 horfe, betides a fleet of 400 fail.

The principal epochs of the hiftory of Syracufe are as

follow ; though allowance mould be made for the variations

in the llatements of different chronologers.

Years B. C.

736. Syracufe founded.

497. Hippocrates governed.

478. Gelon died.

467. Hiero I. died.

466. Thrafybulus, 1 1 months.

[Sixty years of liberty.]

Syracufe befieged by the Athenians.

War againft the Carthaginians.

Dionyfius the elder died.

Dionylius the younger banifhed.

Dion died.

355. Calippus his fon.

354. Hypparinus, fon of Dionyfius.

Dionyfius returns.

Timoleon expelled Dionyfius.

Agathocles died.

Hiero II. died.

Hieronymus his fon died.

Marcellus took the city.

It is not afcertained what kind of government firft pre-

vailed in the city of Syracufe. Athenseus and ./Elian men-

tion a perfon named Polis, who reigned there in early time,

from which circumftance fome have concluded, that the city

was firft governed by kings ; but if monarchy was firft in-

troduced, it was foon changed into a democracy. A con-

fiderable obfeurity involves the hiilory of this republic for

the fpace of 200 years ; and therefore we muft content our-

felves with felecling a few particulars from the records that

commence with the reign of Gelon, when Syracufe firft

made a confiderable figure, and from which period it fur-

niflied many great and memorable events for an interval of

above 200 years. During this time it exhibits a perpetual

alternation of flavery under tyrants, and liberty under a

popular government, till it was at length reduced by the

Romans, and made part of their empire. For an account

of Gelon, and the principal tranfa&ions of his reign, fee

Gelon. He was fucceeded by his brother Hiero (fee

his biographical article) ; and Hiero, by his brother

Thrafybulus, who was a favage and bloody tyrant, and was
baniihed about the year 466 B.C. Upon his expulfion a

popular government was introduced at Syracufe, and it was

every where eftablilhed and maintained till the reign of

Dionyfius the tyrant. The Syracufans, thus reftored to

their former liberty, convened a general afiembly, which

unanimoufly decreed, that a ftatue fhould be erefted to

Jupiter, the deliverer, of the fize of a coleffus ; and that, on

the anniverfary of the happy day on which they had re-

415.

409.
368.

387-

354-

347-

333-
289.

225.

214.
212.

gained their liberty, folemn games fhould be exhibited, and

450 bulls facrificed, by way of thank'giving to the gods,

and all the people entertained and feafted as a day of general

rejoicing. It was alfo decreed, that the magiilrates, ac-

cording to ancient cuftom, fhould be chofen from among
the chief citizens, and t^at none of the ftrangers, who had

been made denizens by Gelon, fhould be admitted to any em-
ployment of truft. This decree incenfed the foreigners,

and was the occafion of new tumults in Syracufe. After

feveral internal commoti ins and conflicts, the moft import-

ant and interefting event that happened to Syracufe was

the invafion of the Athenians. This brought on a war both

by land and fca, which was profecuted with alternate fuc-

cefs and defeat, and with great flaughter on both fides 4

till at length, after a contelt of about three years, it ter-

minated in favour of the Syracufans. See Cartha-
ginians.

When Hamilcar gained the city of Agrigentum, after

a fiege of eight months, the whole ifland of Sicily was

ttruck with terror ; and many of the inhabitants forfaking

their native cities, fled to Syracufe, where they were treated

with great kindnefs, and the chief men among them made

free. However, many of thefe refugees were Agrigentians,

and they filled the city with their complaints againft the

Syracufan commanders, as if they had betrayed Agrigentum

into the enemy's hands. Thefe accufations caufed dif-

turbances in Syracufe, which gave Dionyfius a favourable

opportunity for feizing on the fovereign power, and de-

priving the inhabitants of that liberty which they had long

abufed, and, by degrees, turned into licentioufnefs. For

the principal events of his reign, and thofe of his immediate

fucceflbrs, we refer to the articles Dionysius I. and II. and

Dion.
When Timoleon had fucceeded in expelling Dionyfius,

and making himfelf mailer of Syracufe, it gained from

Corinth and other cities of Greece a population amounting

to above 10,000 perfons. At the fame time, great mul-

titudes of people from Italy, and other parts of Sicily,

joined Timoleon, who diitributed lands among them gratis,

but fold the houfes, and, with the money arifing from the

fale, eftablifhed a fund for the fupport of the poor and

needy. He alfo, upon his fettlement at Syracufe, appointed

new magiftrates, and inftituted fuch laws as were moft pro-

per for the democracy. Among other wife inftitutions, he

appointed a chief magiftrate, whom the Syracufans called the

Amphipolus of Jupiter Olympius ; the firft who fuftained

this name and office being Callimenes. Hence arofe the

cuftom among the Syracufans ofcomputing their years by the

refpeciive governments of thefe magiftrates, which cuftom

continued in the time of Diodorus Siculus, that is, in the

reign of Auguflus, above 300 years after the office of

Amphipolus was firft introduced. (See Timoleon.) For

twenty years the Syracufans enjoyed the beneficial fruits

of Timoleon's victories and conduct. At length a new
tyrant, exceeding all his predeceffors in cruelty and all other

vices, itarted up among them. (See Agathocles. ) After

his death, Syracufe underwent many revolutions, till at

length Hiero II. was declared king by the unanimous con-

fent of the citizens, and foon after acknowledged as fuch by
all their allies. (See Hiero II.) Hiero had formed a

defign of abolifhing monarchy, and reftoring the Syracufans

to their ancient form of government, but was diverted from

the execution of his purpofe by one of his daughters, and at

her inftigation bequeathed the crown to his grandfon Hiero-

nymus, whofe vices and cruelty gave occafion to the Syra-

cufans very much to regret the death of his grandfather,

Befides their hatred, which he incurred by his mifconduft,
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he provoked the Romans by his contemptuous treatment of
their ambafladors. The Romani commenced hoftilitj •, ind
Hicronyimis fell a facrifice to I COnfpirai v among his fub-

i £U. Marcellus, who commanded the Roman army, be-

lieved Syracufe both by lea and land ; and though it was
vigorously defended by the machines oi Archimedes, which
made great luvock among the Romans, it was after a three

years' liege taken by ailault, and the inhabitants «

treated with lingular clemency bv the c tnqueror. The
conduct of Marcellus enfured the lading gratitude of the

Syracufans to him and to his poltentv. ( See Marcellus.)
The conqu eft ( f Syracufe was foon followed by the reduc-

tion of the whole illantl. See Sicily.

The diocefe of Syracufe is faid to produce above forty

different torts of wine ; the honey of the hills is as clear as

amber, and of a moll delicious flavour : vegetables are h

admirable in their kinds, efpccially broccoli, whicii grows to

a prodigious lize. The climate is Angularly mild, fo that

it is admirably adapted for a winter's rclidence. In fummer
the marfttea at the head of the port exhale vapours that

the air, and endanger the lives of the inhabitants. A
ingular circumitance is mentioned by Brydone with refpedt

to the climate, derived by tradition from the ancients, but
the traveller does not vouch for the truth of it ; that at no
feafou the fun has ever been invifible during a whole day at

Syracufe; 71 miles S. of Meffina, and 115 S.E. of

Palermo. N. lat. 3J°5'. E. long. ij° 14'.

SYRAU, in Geography, a town of Saxony, in the Vogt-
land ; 4 miles N.N.W. of Plauen.

SYRE, a town of Norway, in the province of Chrif-

tianland ; 24 miles N.W. of Chriltianfand.—Alfo, a lake

of Norway, in the province of Chriltianfand ; 30 miles

N.N.W. of Chriitianland.—Alfo, a river of Norway,
which rifes near the mountain Lang, runs through the vale

of Syre into the lake of Lunde, in the diocefe of Chriltian-

fand, and afterwards difcharges itfelf into the fea, (hooting

like an arrow through a very contracted ftrait, between

rocks ; 20 miles W. of Syre.

SYRENS, Sirexes, in Antiquity. See SlREX.

SYRENUSSiE InsuL/E, in Ancient Geography, IJles of
the Syrens, iflands of the Mediterranean, E. or the ifle of

Caprea, and S. of the promontory of Minerva. They are

three rocks, faid to be inhabited by the SyrenB.

SYRIA, that part of Afia which, bathed by the Medi-

terranean on the W., had to the N. mount Taurus, to the

E. the Euphrates and a fmall portion of Arabia, and to

the S. Judea or Paleltine. The Orientals called it Aram

;

which fee. The name, which has been tranfmitted to us by

the Greeks, is a corruption or abridgment of Affyria, which

was firfl adopted by the Iomans, who frequented thefe

coafts after the Afiyrians of Nineveh had reduced that coun-

try to be a province of their empire, about the year 750 B.C.

By the appellation of Syria is ordinarily meant the kingdom

of Syria, of which, fince the reign of the Seleucidae, An-
tioch has been the capital.

The phyfical geography of this country prefents to our

notice fome remarkable mountains and rivers. Towards the

north is part of a chain of mountains denominated Taurus,

which itfelf is called Amanus mons inclining from the

N-E. to the S.W. On this fide, and near the fca-coaft, is

the ftrait or pallage called Pylz Syri«e. Near Antioch, to

the S., is a chain of mountains, which feparates thecourfe of

the Orontes from the Mediterranean, and forces it to turn

northwards to Antioch. This chain bears the name of Li-

banus. Farther N. one of the mountains bore the name of La-

fius. The fame chain is continued towards the S.W. as far as

Tyre on the fea-coaft. Another chain lies more to the E.,

S ^ R

and bears the name of Anti-Libanu*. Among thefe moun-
tains are vallics, and particularly that which II watered l>\

the Lcontes, and called Carlo-Syria. By thefe chains, Nature

feemi t<> have divided tins country into Syria and Cffilo-

Syna ; the latter including I fpace of about 25 leagues in

one direction, and 25 in anolher. The molt confideruble

river of Syria is the Orontes, now called El-Afi. The
L-*onte8 we have already mentiomd. The four anciei. 1

kingdoms comprehended in Sj litlinguillud by the

Orientals, were thofe which had tor their capital! Damas,
Zohab, Hamath, and Gelhur. After the death of Alex-
ander, Syria was divided into five large provinces, viz. Co-
magene, the Seleucide, Culo-Svria, Phoenicia, and Judea.

Adhering partly to this divifion, Strnbo fays that Syria com-
prehended four large nations the] w. (or .lew.), the

Idumaeans, the Gazsans, and the Azotiotcs. The parti-

tions under the kings of Syria gave occalion to a great num-
ber of provinces. Thofe belonging to Svna Proper, men-
tioned by Ptolemy, are the Comagenc, Pieria, Cyrrheftica,

the Seleucide, the Cafliotide, the Chalybonitic, the Chalci-

dic, the Apamene, the Laodicene, the Mediterranean Phoe-

nicia, Coelo-Syria, and the Palmyiene. By a change which
took place in thefe divifions, a large province, formed to the

E. by the Euphrates, was known under the name of Eu-
phratenfis. Comagene was the molt northern part of Syria,

extending N.E. between mount Amanus, from the S.W. to

the N.E., mount Taurus to the N., and the Euphrates to

the E. and S. The Euphratenfis extended alone the Eu-
phrates, the courle of which was here from N.W. to the

S.E. It had a chain of mountains to the W. The Palmy-
rene was the ealtern part of Syria, fo called from the famoui
city of Palmyra, which fee. Coelo-Syria formed the fouthern

part of Syria, between the Libanus and Anti-Libanus.

Its principal towns were Damafcus, Abyla Lyfanix, Soana,

Paneas, Heliopolis or Baalbek, &c. Phoenicia of Liba-

nus formed a part of Syria. The part called Lofdicene, or

Laodicene, lay towards the N. Here were fituated Laodi-

cei ad Libanum ; to the E. Emefa, where was a celebrated

temple of the fun ; to the N. Epiphania, called Hamah ; to

the W. Raphanea: or Rafineh ; to the S., between the moun-
tains, Lybum ; N. of Lybum, and W. of Raphanex, Dcme-
trias or Akkar ; N.E. of this lalt place, Carion ; and N.W.
upon the Eleutherus, or Nahr-cl-Kibbir, Manamme. The
Apamene lay to the N. of Laodicene, and was traverfed

by the Orontes from S.E. to N.W.; here were fituated La-
rili.i or Shizar, on the Orontes ; Apamea or Famieh, on

the bank of a lake to the S., and furrounded by a lake ; to

the N.E. of Apamea were Marra and Androna ; to the E.

Caparcae and Theleda. The Seleucide comprehended the

towns that lay on the fea-coaft ; fuch were Marathus or Ma-
rakia, Balanea or Belnias, Paltus, Gabala or Gebilch, and

to the N.W., on a fmall promontory, Laodicea ad mare, or

Ladikich. The tongue of land which advanced to the

N.W. was called Cherfonefus, having at its extremity Cape
Ziaret, and upon the northern coaft a fmall fortrefs called

Heraclea, or Meiutaburg ; and at a fmall diftance toward*

the E. a fmall place called Cathela. At a fmall diltance

towards the N., on the fca-coaft, at the northern extremity

of a fmall peninfula, was Pofidium. On the S.E. was the

ifle of Melibia. The fecond part of this divifion compre-

hended the town of Seleucia, named Pieria, from the adjoin-

ing mountain Pierius, which formed a fmall peninfula to-

wards the N. At the extremity of this coaft was the rock

denominated RofGcus Scopulus, and upon the northern coaft

of the peninfula was the town of Rhofas or Rofos. W. of

Rhofas, and at the mouth of the Pyramus, was JEgx ; and

between the mountains and the fea, the ftrait called Syriz
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Pylic. The gulf bore the name of Ifficus Sinus, from the

town of Iflus, fituated on the northern coaft, and belonging

to Cilicia. On the eaftern coalt were Myriandrus, or Alex-

andria, Alexandria-Cata-Illon, and Alexandria towards

Iflus, or Alexandretta. In the midft of a valley, near a

lakeN.E. of Antioch, and on the courfe of a river, was a

town called Hieracome, and more to the S., on a mountain,

the fortrefs of Gindarus ; to the W. was Gephyra, on a

fmall river, and S.W. Pagrse or Bagras. At a fmall dif-

tance to the S. was Antioch on the Orontes ; and further S.

was the place called Daphne, now called Beit-el-ma. To-
wards the E. was Imma or Harem ; and in afcending along

the Orontes was a fine valley, having to the W. mount Ca-
fius, upon which was a temple, in which were fituated Pla-

tanus or Blatanus, and a little further to the S. Baccalae or

Bakas, fince called Seleuco-Belus (Shagr), which took its

name from mount Belus, which almolt fhut up the valley on

theS.

The Cyrrheftic region lay to the E. of Antioch, and

was watered by the Chalus or Koeic ; to the N. were

Deba or Ain-tab, and Ciliza or Kilis. Here were alfo

Chaonia, Abarara, on the N.E., to the S.E. Regia or

Sejour, and nearly S. of Cyrrhus, the fmall town of Aza
or Ezaz, and S.E. Thura, fince Artas or Iterib.

South of Cyrrheflia, and N. of Chalcidice, was Cha-
lybonitis, fo called from Chalybon or Bercea, now
Aleppo. N. was Miafena, E. Bannis, and Thiltauri in the

mountains. Chalcidice lay to the S., and joined Apamene.
It took its name from Chalcis (Kinefrin), fituated at the

place where the Chalus difcharges itfelf into a fmall lake.

To the E. was another lake, which, from the faltnefs of its

waters, was called Lacus Salfus, and on the bank of which,

to the N.E., was Gabbala or Gebul, and S.W. Thel-
meniffus or Sermin. Ccelo-Syria, in its molt extenfive

fenfe, comprehended the whole country which was fubjeft

to the kings of Syria, from Seleucia to Arabia and Egypt.
Syria of Damas extended to the E., along the Libanus,

and had Damas for its capital. Syria of Emath had
Emath on the Orontes for its capital. Syria of the two
rivers, or Mefopotamia of Syria, in Hebrew Aram Naha-
zaim, was comprifed between the Euphrates and the Ti-

gris. Syria of Maacha extended on the fide beyond Jor-

dan, and was given to Manaffeh. Paleftine was called

Syria when it was fubjeft to the kings of Syria. Syria of

Rohole was that part of Syria of which Rohole was the ca-

pital. This town was at the northern extremity of Palef-

tine, and formed for fome time a fmall ftate. Syria of Soba,
called alfo Sobal, conftituted a portion of Syria, the fitua-

tion and extent of which are not now known. Syria of

Tob lay in the vicinity of the Libanus ; but its precife

limits are not afcertained.

Syria, according to Ptolemy's arrangement, was bounded
on the N. by Cilicia and part of Cappadocia, and towards
the W. by the Syrian fea.

The government of Syria was for a long time monarchi-
cal ; but fome of its towns, which formed feparate ftates,

were republics. With regard to religion, the Syrians were
idolaters. The central place of their worihip was Hieropo-
lis, in which was a magnificent temple, and near the temple
a lake, that was reputed facred. In this temple was an
oiracle, the credit of which the prielts ufed every method to

fupport. The priefts were diltributed into various claffes
;

and among them were thofe who were denominated Galli,

and who voluntarily renounced the power of tranfmitting

the fucceffion in their own families. The Syrians had bloody
facrifices. Among the religious cerememes of the Syrians,

•ne was that any one who undertook ajourney to Hieropolis

II

began with (having his head and eye-brows. He waj not
allowed to bathe, except in cold water, to drink any liquor,

nor to lie on any but a hard bed, before the term of his pil-

grimage was finifhed. When the pilgrims arrived, they
were maintained at the public expence, and lodged with
thofe who engaged to inltrutt them in the facred rites and
ceremonies. All the pilgrims were marked on the neck and
wrifts ; the youth confecrated to the goddefa the firll-fruits

of their beard and hair, which were preferved in the temple,

in a veflel of gold or lilver, on which was mfcribedthe name
of the perfon who made the offering. The fight of a dead
perfon rendered a perfon unfit to enter into the temple during
the whole day.

The dynafties of Syria may be diltributed into two
dalles ; thofe that are made known to us in the facred

writings, or in the works of Jofephus, acknowledged by
the Orientals, and the Seleucidan kings, fuccefiors of Alex-
ander, with whom we are made acquainted by Greek
authors.

The ftrit dynafty comprehends the kings of Zobah, toss.

Rehoboam, Hadadezer, and Adrazar ; the kings of Da-
mas, viz. Rezen, Adad I. and II., Hczion or Adad III.,

Tabrimon or Adad IV., Benhadad I. or Adad V., Benha-
dad II. or Adad VI., Hazael or Adad VII., Benha-
dad III. or Adad VIII., Adad IX., and Rezin or Rafes,

or Adad X.; the kings of Hamath, viz. Toi or Tohi, and
Joram ; the kings of Gefhur, viz. Ammihud and Talmai.

The fecond dynafty comprehends the fucceffion of Alexan-
der's fucceflbrs ; via. Seleucus Nicator, Antiochus Soter,

Antiochus Theos, Seleucus II. or Callinicus, Seleucus III.

or Ceraunus, Antiochus III. or Megas, Seleucus IV. or

Philopator, Antiochus IV. or Epiphanes, Antiochus V. or

Eupator, Demetrius Soter, Alexander Balas, Demetrius II.

or Nicator, Antiochus, fon of Balas, Diodotus Tryphon,
Antiochus VII. or Sidetes, Demetrius Nicator, Alex-
ander Zebina, Seleucus V., Antiochus VIII. or Gripus,

Antiochus IX. or Cyzicenus, Seleucus VI., fon of Grij
pus, Antiochus X., fon of Cyzicenus, Antiochus XI.,
Philip, Demetrius III., Antiochus XII., Tigranes, An-
tiochus XII., Tigranes, fubjedt to the Romans, and in the

year 63 B.C. Syria became a Roman province. See the

ieveral biographical articles for a further account of molt
of thefe kings, and more efpecially of the Seleucidse.

Syria, in Geography, called by the Arabians Barr-el-

Sham, a province of Afiatic Turkey, comprehending the

whole fpace contained between two lines, drawn, the one
from Alexandretta to the Euphrates, and the other from
Gaza to the defert of Arabia, bounded on the E. by that

defert, and on the W. by the Mediterranean.

This country is, in fome meafure, only a chain of moun-
tains, which diftribute themfelves, in various directions, from
one leading branch ; and fuch, in fact, is the appearance it

prelents, whether we approach it from the fide of the fea,

or by the immenfe plains of the defert. Thefe mountains,

as they vary their levels and fituations, are alfo greatly

changed in their form and appearance. Between Alex-
andretta and the Orontes, the firs, larches, oaks, box-trees,

laurels, yews, and myrtles, give them an air of livelinefs

which delights the traveller. On fome declivities he even

meets with cottages, environed with fig-trees and vineyards.

The inferior branches, which extend to the northward of

Aleppo, on the contrary, prefent nothing but bare rocks,

without verdure or earth. To the fouth of Antioch, and

on the fea-coaft, the hill- fides are proper for the cultivation

of tobacco, olives, and vines (mount Cafius excepted) ; but,

on the fide of the defert, the fummits and declivities of this

chain are almolt one continued feries of white rocks. To-
wards
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v ards Ltbanon, tlie mountains are lofty, but are covered,

in many places, with a? much earth a^ tits them for cultiva-

tion, by indudry and labour. There, amid the crags of the

rocks, maybe feen the not very magnificent remains of the

boalled cedars ; but a much greater number of firs, <>A ,

brambles, mulberry-trees tigs, and vines. As we leave

the country of the Drufes, the mountains are no longer to

high, nor fo rugged, but become litter tor tillage: they

nte again to the loiith-call of mount Carmel, are covered

with woods and afford very pleafant profpects ; but as we
advance towards Jude:;, they h>fc their verdure, their vallies

grow narrower, they become dry and llony, and terminate

at the Dead fea in a pile of delolate rocks, full of precipices

and caverns ; while to the welt of Jordan, and the lake,

another chain of rocks, dill higher, and more rugged, pre-

fents a it. ill more gloomy profpect, and announces, afar off,

the entrance of the detert, and the end of the habitable

lands. A view of the country will convince US, that the

mod elevated point cf Syria is Lebanon, on the fouth-eaft

of Tripoli. See Lebanon-

.

The fouth of Syria, that is, the hollow through which

the Jordan Hows, is a country of volcanos. Earthqua
continue to be felt at intervals in this country. The coalt

in general is fubjeft to them, and hillory furnilhes many
examples of earthquakes which have changed the face of

Antioch, Laodicea, Tripoli, Berytus, Tyre, Sidon, &c.

In later times an earthquake is faid to have dedroyed, in

the valley of Balbcc, upwards of 20,000 perlons. It is

remarked tint, in Syria, earthquakes leldom happen hut in

•winter, after the autumnal rains. In fo extenfive a country

as Syria, the foil varies. In general the land of the moun-
tains is harm and ftony ; while that of the plains is fat and

loamy, and exhibit: every lign of the greatett fecundity.

In the territory of Aleppo, towards Antioch, it refcmbles

very fine brick-dud, or Spanifii fnuff. Every where elfe

the earth is brown, and as fine as garden-mould. In the

plains, fuch as thofe of Hauran, Gaza, and Balbec, it is

often difficult even to find a pebble. The winter rains oc-

cafion deep quagmires; and on the return of fummer, the

heat produces, as in Egypt, large cracks in the earth feveral

feet deep. The rivers, or rather rivulets, of Syria, are the

Jordan, the Orontes, and the Adonis. They hardly de-

ferve the name of river;, as the channels of the Orontes and

Jordan, the moit conliderable of them, are fcarcely 60 paces

wide at their mouths. The Jordan, indeed, has conliderable

depth ; but if the Orontes were not impeded by fucccffive

obttacles, it would be quite dry during the fummer. The
obftacles that occur in feveral places, at the illuc and in the

ciurfe of the rivers, have contributed to form confide!-able

lakes, fuch as thofe of Antioch, Aleppo, Damalcus, Houla,

Tabaria, and the Dead fea.

As to the climate of Syria, it is different in different lati-

tudes, and in different tituations, fuch as the low and flat,

or high and mountainous. While Reaumur's thermometer

ftands at 25 and 26 degrees upon the coad, it hardly rifea

to 20 or 21 among the mountains. Along the coall of

Syria, and at Tripoli in particular, the lowed degrees to

which the thermometer falls in winter are eight and nine de-

grees above the freezing point. As for the barometer, at

the latter end of May, it fixes at 28 inches, and never yaril s

till Oftober. In winter the whole chain of mountains is

covered with fnow, while the lower country is always free

from it. In Syria we may fix two climates : one very hot,

which is that of the coall and the interior plains, fuch as

thofe of Balbcc, Antioch, Tripoli, Acre, Gaza, Hauran,

&c. ; the other temperate, and almoll like our own, which

is the climate of the mountain', at lead at a certain height.

In il.is climate, the order of the feafons is nearly the fame
as in the middle province! of France; the winter, which
lafta Irom November to March, is fliarp and rigorous. Not
a year palles without fnow, and the earth is frequently CO-

1 fevenl feet deep with U lor months together ; the
fpring and autumn are mild, and the fummer heat is ablo.
lutcly infupportable. In the plains, on the contrary, an

loon as the tun returns to the equator, the tianlition is rapid
to opprellive heats, which continue to the end of Oftober.
But then the winter is fo moderate, that the orange, date,

banana, and oilier delicate trees, flourilh in the open air ;

and it appears equally extraordinary and pifturefque to an
European at Tripoli, to behold, under his windows, 111 the

month of January, orange-trees loaded with flowers and
fruit, while the lofty head of Lebanon is feen covered with
ice and lnow. It mult ncverthclcfs be obferved that, in the
northern parts, and to the eall of the mountains, the winter
is more rigorous, without the fummer being lefs hot. At
Antioch, Aleppo, and Damafcui, there are feveral weeks
of froll and lnow every winter ; winch arifes from the fitua-

tion of the country, Itill more than the difference of latitude.

For, in fad, all the plain to the cad of the mountains is

very high above the level oi the fea, expofed to all the

parching blads of the north and north-eail, and fcrecned

from the humid winds of the fouth and fouth-wetl. Befide9,

Antioch and Aleppo receive from the mountains of Alex-
andretta, which are within fight, an air which the fnow,
that covers them fo long, mult neccffarily render very

fliarp.

Syria unites different climates under the fame fky, and
collects, within a narrow compafs, pleafurei and produc-
tions, which nature has clfe.vhere difperfed at great alliance*

of time and places. In fpite of the barbarilm of a govern-
ment, which is an enemy to all indudry and improvement,
we arc alloniflied at th variety this province affords. Be-
tides wheat, rye, barley, beans, and the cotton-plant, which
is cultivated every where, we find a multitude of uleful and
agreeable productions, appropriated to different tituations.

Paletlinc abounds in fcfamum, and dourra as good as that of

Egypt. Maize thrives near Balbec, and even rice is culti-

vated with luccefs. They plant fugar-canes in the gardens

of Saide and of Bairout, and they End them equal to thofe

of the Delta. Indigo grows, without cultivation, on the

banks of the Jordan ; tobacco is grown throughout all the

mountains. As for trees, the olive-tree of Provence grows
at Antioch and Ramla to the height of the beech ; the white

mulberry-tree conditutes the wealth of the whole country

of the Drules, by the beautiful filks which arc produced

upon it ; while the vine, fupported on poles, or winding

, fupphes grapes which afford red and white

wines, that might rival thofe of Bourdeaux. Gaza pro-

duces dates and pomegranates ; Tripoli affords oranges

;

Bairout figs, and bananas not inferior to thofe of St. Do-
mingo ; Aleppo enjoy6 the exclufive advantage of producing
pidachios ; and Damafcus of poffefling all the fruits known
in the milder climates cf Europe. With thele numerous
advantages of climate and of foil, it is not attonifiiinjr that

Syria fhould always have been edeemed a mod delicious

country, and that the Greeks and Romans ranked it among
the mod beautiful of their provinces, and even if ought it

not inferior to Egypt. In more modern times, alfo, a
pacha, who was acquainted with both thete provinces, being

allied to which he gave the preference, replied, " Egypt,
without doubt, is a mod beautiful farm, but Syria is a
charming country-houfe."

Syria produces all our domedic animals, and, befidei

thefc, the buffalo and the camel, whole utility ii fo well

knows.
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known. The jackalls go in droves, and in unfrequented

places there are alfo hyenas and ounces ; but the country is

free from lions and bears. Water-fowls are plentiful, but

land game is lefs abundant.

On the mountains, and in all elevated plains which ftretch

to the eaftward, the air is light, pure, and dry ; while on

the coaft, and efpecially from Alexandretta to Jaffa, it is

moift and heavy, and exceedingly unwholefome. In the

courfe of a whole fummer, few clouds are feen, and ftill lefs

rain, which only begins about the end of Oftober, and then

is neither long nor plentiful : the hufbandmen wifh for it to

fow what they call their winter crop, that is, their wheat

and barley. In December and January the rain becomes
more frequent and heavier, and fnow often falls in the higher

country : it fometimes rains alfo in March and April ; and

the hufbandman avails himfelf of it for his fummer crop of

fefamum, dourra, tobacco, cotton, beans, and water-melons.

The remainder of the year is uniform, and drought is more
frequently complained of than too much wet.

Within 2500 years we may reckon ten invafions, which
have introduced into that country a fuccefiion of foreign na-

tions : firfl, the Affyrians of Nineveh, who pafling the Eu-
phrates about the year 750 before the Chriftian era, within

60 years, obtained poflefiion of almoit the whole csuntry lying

to the north of Judea ; next the Chaldeans of Babylon, who
having deftroyed the power on which they were dependent,

fucceeded, as by hereditary right, to its poffeffions, and
completed the conqueft of Syria, except only the ifle of

Tyre. The Chaldaeans were followed by the Perfians,

under Cyrus ; and the Perfians by the Macedonians, under
Alexander. It then feemed as if Syria was about to ceafe

being a vafi'al to foreign powers, and to obtain a diftinft and
independent government, according to the natural right of

every country ; but the people, who found in the Seleucida:

only cruel defpots and oppreflors, feeing themfelves reduced

to the neceflity of bearing fome yoke, preferred the lighteft ;

and Syria, yielding to the arms of Pompey, became a pro-

vince of the Roman empire. Five centuries after, when the

fons of Theodofius divided their immenfe patrimony, this

country changed the capital to which it was to appertain,

without changing its matters, and was annexed to the em-
pire of Conftantinople. Such was its fituation, when in the

year 622, the Arabian tribes, collected under the banners
of Mahomet, feized, or rather laid it wafte. Since that

period, torn to pieces by the civil wars of the Fatimites

and the Ommiades, wrefled from the caliphs by their rebel-

lious governors, taken from them by the Turkman foldiery,

invaded by the European crufaders, retaken by the Mam-
lukes of Egypt, and ravaged by Tamerlane and his Tartars,
it has at length fallen into the hands of the Ottoman Turks,
who have been its mailers nearly three centuries. The in-

habitants may be divided into three principal clafles : the
pofterity of the people conquered by the Arabs, that is, the
Greeks of the lower empire ; the pofterity of the Arabian
conquerors ; the prefent ruling people, the Ottoman Turks

:

of thefe three claftes, the former muft be again fubdivided,

in confequence of feveral diftin&ions which have taken place
among them. The Greeks, then, muft be divided into

Greeks Proper, vulgarly called Schifmatics, or feparated
from the Romifh communion ; Latin Greeks reunited to
that communion ; Maronitee, or Greeks of the feci of the
monk Maron, formerly independent of the two communions,
but at prefent united to the latter. The Arabs muft be
divided into the proper defcendants of the conquerors, who
have greatly intermixed their blood, and are confiderably
the moft numerous; Motualis, diftinguifhed from thefe by
their religion ; the Drufes, diftinft likewife from the fame

reafon ; the Anfarians, who arc alfo defcended fraih the
Arabs. To thefe people, who are the cultivators and
fettled inhabitants of Syria, muft itill be added three other
wandering tribes, or paltors, viz. the Turkmans, the Curds,
and the Bedouin Arabs : fuch are the different races dif-

perfed over the country, between the fea and the defert,

from Gaza to Alexandretta. In this enumeration, it is re-

markable that the ancient inhabitants have no remaining
reprefentative ; their ditlinguifhing character is loft and con-
founded in that of the Greeks, who, in fait, by a continued
refidence from the days of Alexander, have had a fufficient

time entirely to take place of the ancient people : the

country alone, and a few traits of manners and cuftoms,
preferve the veftiges of diftant ages.

The Syrians are, in general, of a middling ftattire, and
are, as in all warm countries, lefs corpulent than the in-

habitants of the north. We find, however, in the cities,

fome individuals whofe amplitude of ftomach proves that

the influence of diet is able, in a certain degree, to counter-

balance that of climate. The general language of Syria is

the Arabic tongue. In Syria, as in all the Arabian
countries, the dialefts vary at every place. The Syriac
may be, therefore, regarded as a dead language ; for the

Maronites, who have preferved it in their liturgy, and in

their mafs, underftand very little of it, while they recite

them. The Turkiih language is only ufed, in Syria, by
the military, perfons in office, and the Turkman hordes.

The Arabic of Syria is much harfher than that of Egypt.
Among the different inhabitants of Syria, fome are dif-

perfed over every part of the country, and others confine

themfelves to particular fpots. The Greeks Proper, the

Turks, and the Arabian peafants, belong to the former
clafs, with this difference, that the Turks refide only in the

towns where they are in poflefiion of the military employ-
ments, and the offices of the magiftracy, and where they

exercife the arts. The Arabs and the Greeks inhabit the

villages, and form the clafs of hufbandmen in the country,

and the inferior people in the towns. The part of the

country which contains the moft Greek villages is the pa-
chalic of Damafcus.
The Greeks of the Romifh communion, who are much

lefs numerous than the fchifmatics, are all retired within the

towns, where they cultivate the arts and commerce. The
protection of the Franks procured them, in the late war, a

decided fuperiority in trade, wherever there are European
fettlements.

The Maronites form a national body, which occupies,

almoft exclufively, the whole country comprifed between
Nahr-el-kelb (the river of the Dog) and Nahr-el-bared

(the cold river), from the fummit of the mountains on the

eaft, to the Mediterranean on the weft.

The Drufes border upon them, and extend from Nahr-
el-kelb to the neigbourhood of Sour (Tyre), between the

valley of Bekaa and the fea.

The country of the Motoualis formerly included the

valley of Bekaa, as far as Sour ; but this people, of late

years, have undergone a revolution, which has reduced them
almoft to nothing.

As for the Anfarians, they are difperfed throughout the

mountains, from Nahr-akkar as far as to Antakia : they are

diftinguifhed into different tribes, fuch as the Kelbia, the

Kadmoiifia, the Shamfia, &c.

The Turkmans, the Curds, and the Bedouins, have no
fixed habitations, but are perpetually wandering with their

tents and herds, in limited dillrifts, of which they look

upon themfelves as the proprietors. The Turkman hordes

generally encamp on the plain of Antioch ; the Curds in

tie
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the mountains between Alexandretta and the Euphrates;
and the A rabs fpread over the whole fr ivria, ad-

jacent to their deterts, and even the plaina of the interior

part of the country, as thofe of Paled inc. liekaa, and
Galilee.

Svri". is divided into five governmental or pachalics, via.

the pachalic of Aleppo, Tripoli, Di \crc, and
Paleittne; the whole of which is, by a modem traveller,

computed to brine 111*0 the grand fignior's treafurr the fum
of 512,50c/. Ilerliug, and the produce of Syria is ellimatcd

at 1,281,250/. All the troops of the five paehalics united

amount to no more than 5700 men. Syria is Rated by
the fame writer to contain about 5:50 fquare leagues, at

the rate of 150 in length, and 35 in breadth ; and luppofing

the total population to be 2-1 millions, we (hall have, upon
an average, 476 inhabitants to a fquare league.

The government of the Turks in Syria is a pure military

dcl'potilm ; that is, the bulk of the inhabitants are fubjeft

to a faction of armed men, who difpofe of every thing ac-

cording to the'r ioterett or caprice. When the Ottomans,
under fultan Selim, took Syria from the Mamlouks, they

confidered the country only as the fpoil of a vanquifhed

enemy ; as a poffeffion acquired by the law of arms and war.

Now, according to this law, among barbarous nations, the

vanquished is wholly at the difcretion of the viftor, he be-

comes his flave ; his life, his property, belong to his con-

queror ; he may difpofe of all a« mailer, he owes his captive

nothing, and grants what he leaves him as a favour. Such
wa« this law among the Greeks and Romans, and among all

thofe focieties of robbers whom we have honoured with the

name of conquerors. Such, at all times, was that of the

Tartars, from whom the Turks derive their origin. On
thefe principles, even their firft focial Hate was formed.

The Turkifh empire may be compared to a plantation in

one of our fugar iflands, where a multitude of flaves labour

to fupply the luxury of one great proprietor, under the in-

fpeftion of a few fervants, who take good care of them-

felves. There is no difference, except that the dominions

of the fultan being too valt for a fingle adminiftration, he

is obliged to divide them into fmaOer plantations, and fepa-

rate government?, administered in the fame mode as the

united empire. Such are the provinces under the govern-

ment of the pachas. See Pacha.
The people of Syria in general, with regard to religion,

are Mahometans or Chriilians. -This difference of opinion

is productive of the mod difagreeablc effects in their civil

ftate. Treating each other mutually as rebels, infidels, and

impious, the followers of Jefus Chrift and Mahomet are

actuated by a reciprocal averfion, which keeps alive a fort

of perpetual war. Faithful to the fpirit of the Koran,

government treats the Chriftians with a feverity, which dif-

plays itfelf in varied forms. Mention has been fometimes

made of the toleration of the Turks ; the following is the

price at which it is purchafed. All kind of public worfhip

is prohibited the Chriilians, except in the Kefraouan, where

the government has not been able to prevent it. Thev can-

not build any new churches ; and if the old ones fall to

decay, they are not allowed to repair them, unlefs by a

permiffion which cods them very dear. A Chrittian cannot

ftrike a Mahometan without rifle of his life ; but if a Ma-
hometan kill a Chnltian, he efcapes for a llipulated price.

Chriltians muft not mount on horfeback in the towns ; thev

are prohibited the ufe of yelhw flippers, white fhawls, and

every fort of green colour. Red for the feet, and blue for

the drtls, are the colours affigned them. The Porte has

juft renewed its ordinances to re-eftabhfh the ancient form

of their turbans ; they mult be of a coarfe blue muflin, with

.1 finffle white border. Whfn they travel, they are per-
petually (lopped at different places to pay " lufkri," or
tolls, from wl ich the Mahometans are exempt. Injudicial
proceedings, theoath of two Chfiltiaoi 1 k ined En
one ; and fuch it tiir partiality of the cadis, that it it almoft
impoflible lor a Chrilliati to gain a fuit. In fh irt, they
alone arc fubjeft to thi capitation, called " karadji," the
tie'ert of which bears thefe remarkable words: " Djazz-cl-
ras," that is, (redemption) from culling off the head; a

clear proof of the title by which they are tolerated and
rned. Tl

, fo proper to foment hatred

and divifions, are diffeminated among the people, and mani-
fell themfelves in all the intercourfc of lite.

The fultans having arrogated to themfelves, by right of
conqueft, the property of all the lands of Syria, the in-

habitants can no longer pretend to -my real, or even perfonal

property; they have nothing but a temporary poffeffion.

When a father dies, the inheritance reverts to the fultan,

or his delegate ; and the children can only redeem the fuc-

ceffion by a c mfiderable fum of money. Hence arifes an
indifference to landed eltates, which proves fatal to agri-

culture. In the towns, the pofTcffion of houfes is in fome
meafure lefs uncertain and lefs ruinous ; but every where
the preference is given to property in money, as more eafy

to hide from the rapine of the defpot. In the tributary

countries, fuch as thofe of the Drufes, the Maronites,

Hafbeya, &c. there exill3 a real property, founded on cuf-

tonis which their petty princes dare not violate ; on which
account, the inhabitants are fo attached to their eflates,

that it is very rare to hear of an alienation of lands among
them. There is neverthelefs one method, even under the

Turkifh government, of fecuring a perpetual ufufruft,

which is by making what is called a " wakf," that is, an
endowment or donation of an eltateto a mofque. The pro-

prietor then becomes the irrcmoveable guardian of his pro-

perty, on condition of a fine, and under the proteftion of

the profefiors of the law ; but this aft has this inconvenience,

that, inftcad of protecting, the men of the law frequently

devour the property ; and, 111 that cafe, to whom are they

to lo^k for redrefs, fince the embezzlers of the property arc

at the fame time the diftributors of jultice ? For this reafon,

thele lawyers are almoll the only landholders; nor do we
fee, under the Turkifh government, that multitude of fmall

propnet r:
;
, who conllitute the ftrength and riches of the

tributary count 1

The ranks or different conditions of pcrfons in Syria may
be reduced to four or five : the cultivators or peafantB, ar-

tifans, merchants, military men, a:.d thofe who fill the

different departments of the law and juridical offices.

Thefe various claffes again may be comprehended under

two others ; the people, which includes tiir peafants, arti-

fans, and merchants ; and the government compofed of the

military, and legal and judicial officers. According to the

principles of their religion, the power fhould refide in the

latter order ; but fince the diipoffcffion of the caliphs by
t'i lr lieutenants, a diftinftion has taken place between the

spiritual and temporal power, which has left only the fha-

l authority to the interpreters of the law. Such 13

that of the grand mufti, who reprefents the caliph, among
the Turk*. The real power 1 in the hands of the fultan,

who reprefents the lieutenant, or general of the army.

That favourable prejudice, however, which the people en-

tertain for dethroned power , Hill prcferves to profefiors

of the law a credit, of which they almoft always avail them-

felves, to form a party of opposition. The fultan is awed
by it at Conftantinople ; nor do the pachas venture too

openly to thwart it in their province". In each city thie

party
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party is headed by the mufti, who derives his authority

from that of Condantinople : his employment is hereditary,

and not venal ; which fingle circumftance has preferved more

energy in this body than in all the others. From the pri-

vileges they enjoy, the families which compofe it bear a

confiderable refemblance to our nobility, although its true

type be the army. They refemble alfo our magiftracy, our

clergy, and even our citizens, as they are the only perfons

in that country who live on their rents. From them to the

peafantry, the artifans, and traders, the defcent is fudden ;

yet, as the condition of thefe three dalles form the true

itandard of the police and power of an empire, we (hall

feleA the particulars bell calculated to enable the reader to

form juft ideas.

The peafants in Syria, and alfo throughout the Turkifli

empire, are deemed Jlaves of the fultan, i. e. as the term

imports, they are his fubjeSs. Although he is mafter of

their lives and property, the fultan does not fell men ; he

does not limit them to a certain fpot. If he bellows an

apanage on fome grandee, it is not faid, as in Ruflia and

Poland, that he gives 500 or 1000 peafants ; in a word, the

peafants are opprefled by the tyranny of the government,

but not degraded by feodal fervitude. In order to render

the colle&ion of the revenue more eafy, fultan Selim, after

he had conquered Syria, eftabliflied a fingle territorial tri-

bute, called the " Miri," (which fee.) This he eflablilhed

at an invariable rate, but the pachas and their agents have

introduced a variety of changes, which produce all the

effects of an augmentation. Pra&ifing numerous modes

of opprefiion and extortion, the poorer clais of inhabitants

cannot pay the miri, and leaving their villages fly into the

ckies ; but the miri being unalterable, the burthen on thofe

who remain becomes infupportable. Nothing is more de-

ftruftive to Syria, than the (hameful and excefiive ulury

cultomary in that country. When the peafants are in want

of money to purchafe grain, cattle, &c. they are obliged

to mortgage the whole, or part, of their future crop, greatly

under its value. From thefe and a variety of other cir-

cumftances, which we cannot detail, the condition of the

peafants is extremely wretched. They are every where re-

duced to a little flat cake of barley or dourra, to onions,

lentils, and water. They are fo little acquainted with

dainties, that they elteem ftrong oil and rancid fat as de-

licacies. In the mountains of Lebanon and Nablous, in

time of dearth, they gather the acorns from the oaks,

which they eat, after boiling or roalting them in the aflies. In

thefe circumltances, agriculture is difcouraged ; the hufband-

man is deltitute of proper implements ; his plough is often

no more than the branch of a tree, cut below a bifurcation,

and ufed without wheels. The ground is tilled by afles or

cows, rarely by oxen. In diflriefs like Paletline, expofed

to the Arabs, the countryman mull fow with a mufket in

his hand. The corn, before it changes colour, is reaped,

but concealed in fubterraneous caverns. The whole in-

duftry of the peafant is limited to a iupply of his imme-
diate wants ; and to procure a little bread, a few onions,

a wretched blue fhirt, and a bit of woollen, much labour

is not neceflary.

The artifans and traders, whofe property is more capable

of concealment than that of the peafants, efcape more eafily

from the rapacity of their rulers. Hence it is that the

towns in Syria, and other parts of Turkey, are populous.

Commerce, as to the mode of conducing it, is Hill in Syria

fuch as it exifts in barbarous ages and uncivilized countries.

Along the coaft there is not a harbour capable of admitting

a veflel of 400 tons, nor are the roads fecured by forts. In

the interior parts of the country, there are neither great

roads nor canals, nor even bridges over the greater part or

the rivers and torrents, however neceflary in winter. The
communication between one town and another is maintained

by carriers, who have no fixed time of departing, becaufe

their fafety depends on the troops that accompany them,
and the number of fellow-traveller?. In Syria there i.

neither waggon nor cart, probably becaufe they are liable

to be feized by the minions of government. Every thinj;

is conveyed on the backs of mules, afles, or camels. The
camel i3 chiefly ufed on the plains, becaufe he confumes lefs.

and carries more ; his ufual burden being about 750 pound*,

and his food, draw, brambles, pounded dates, beans, barley
;

&c. or any thing, in a word, which you chufe to give him.

With a fingle pound of food, and as much water in a day,

he will travel for weeks in fucceffion.

Here are no inns for the accommodation of travellers ;

but the cities, and commonly the villages, have a large build-

ing called a Kan, or Caravanferai, which ferves as an afy-

lum for all travellers. The weights and meafures vary iu

different diftricts ; but the value of the coin is more fixed ;

and you may travel over the whole empire, from Kotchim to

Aflouan, without experiencing any change in its denomin-
ation or value. The mod Ample of thefe coins 19 the para,

called alfo medin, fadda, kata, or mefria : its lize is that

of an Englifh filver three-pence, and its value fomewfiat

more than a half-penny. Next to the para are pieces of

J, 10, and 20 paras; then the zolata or iilote, which is

worth 30 ; the piaftre, called kerfli-afadi, worth 40 paras, or

two (hillings and a penny ; and the abou-kelb, or pialtre

of the dog, which is worth 60 paras. All thefe coins are

filver, with a confiderable alloy of copper. The gold coin*

are the fequin, called dahab, or piece of gold, and alfo zahr-

mahaboub, or well-beloved flower ; this is worth 3 pialtres

of 40 paras, or 6s. 3*/. The fequin, called fondoucli, is

worth 170 paras, but it is very rare. Befides thefe coins,

which belong to the whole Turkifh empire, fome of the Eu-
ropean fpecie have as much currency ; fuch are the filver dol-

lars of Germany, and the gold fequins of Venice. The dollars

are worth in Syria from 90 to 92 paras, and the fequins

from 205 to 208. The Venetian fequins are much valued on

account of the firmnefs of their ftandard, and becaufe they

are much ufed for women's trinkets. The practice of
weighing money is general in Syria, Egypt, and the whole
of Turkey. Alraoft the whole commerce of Syria is in the

hands of the Franks, Greeks, and Armenians : formerly

it was engrofled by the Jewa. France is faid to have had

the greateit trade to Syria of any European nation. The
imports confided in five principal articles, -viz. the cloths of

Languedoc, cochineal from Cadiz, indigos, fugars, and Wed
India coffee ; to which may be added hardware, cad-iron,

(lieet-lead, tin, Lyons laces, foap, &c. The returns corifilt

almod wholly in cottons, either (pun or raw, or manufac-
tured into coarfe duffs, in fome filksof Tripoli, in gall-nuts,

in copper, and wool. The faftories ufed to be feven in

number, ii/'z. Aleppo, Scanderoon, Latakia, Tripoli, Saide,

Acre, and Ramla. The arts and trades in Syria depend on
a variety of circumdances. In the villages, the inhabitants,

limited to mere neceffaries, have no arts but thofe without

which they cannot fubfilt. Each family manufactures the

coarfe cottons neceflary for clothing. Every houfe has

its portable mill, with which the women grind the barley

or dourra for their fubfidence. The arts in this country
lead our views back to ancient times. The art of manufac-
turing duffs at Aleppo was borrowed from the Greeks, and
by them probably derived from the ancient Orientals. The
dyes are as old as the times of the Syrians ; and the cement
they ufe i6, without doubt, thai of the Greeks and Romans $

in
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ia making it, they take care to ufe the lime when boi

they mix with it one-third of fand, and another ol

and brick-dull. With this compofition they form \

citterns, and vaults, through which the water cannot

The manner of working the iron mines in Lebanon is that

which is now employed in the Pyrenees, and known under

the name of the " Catalonian forge." The furnace conlilts

of a chimney formed in the fide of a deep declivity : the

funnel is filled with wood, which is ict fire to ; the bellows

is applied to the interior mouth, and the iron ore poured

in from above; the metal falls to the bottom, and is taken

out by the lame mouth at which the fire is lighted. Their
mulic does not appear to have an earlier origin tlnn thl

of the caliphs. Dancing is held in low ettimation by the

Arabs. The (ciences are more neglefted than the arts,

and, it is faid, totally unknown. The barbarifm of Syria,

as well as that of Egypt, fays Volney, is complete. Edu-
cation is in a very low llate, and receives little encourage-

ment. Children are taught to read the Koran, if they

are Mahometans, or the Pfalms, if Chriltians ; they learn

a little writing, and reckoning from memory ; and here

their proficiency terminates. The principal caufe of the

ignorance and inattention to improvement that prevails 15

the fcarcity of books. There are but two libraries through-

out Syria, that of Marhanna and that of Djezzar at Acre.
It is impoffible for books to be multiplied and for know-
ledge to prevail without printing and a free prefs. We
may, however, trace the ignorance of the Orientals to the

government, which does not encourage the propagation

of knowledge, but exerts every eftort to ftifle it in its birth.

As to the manners and character of the inhabitants of Syria,

we may obferve in general, that they exhibit a grave and

phlegmatic exterior, and almoft liltlef. deportment, and a

ferious, and even fad and melancholy countenance. Thefe

traits of character are afcribed not to the climate or foil,

but principally to the nature of the government under

which the Syrians live. They may alfo partly be afcribed

to the reftraints of focial intercourfe, and more efpecially

that between the fexes. But we mud not purfue thefe

refle&ions any farther. See Volney's Travels in Egypt
and Syria, in 2 vols. 8vo. paflim.

Syria, in Ancient Geography, an ifland on the coall of

Afia Minor. Pliny reports that in his time this was part

of the continent, near the town of Ephelus.

Syria Salutaris. Pompey conquered Syria in the year

of Rome 689, B.C. 65 ; and under the reign of Theodofius

the younger, it was divided into two parts, one of which,

having Apamsea for its capital, was called Salularit, on ac-

count of its hot baths, which lay in the mountains fituated

between Orontes and the fea.

SYRIAC Bible. See Syriac Bibles, and Syriac Ver-

fion, infra.

Syriac Language, a dialect of the ancient Chah'ee,

which the learned divide into three different dialects, 112.

that of Babylon, which is the Chaldee language il

purity ; that of Jerufalem, which was ufed by the

after their return from their captivity at Babylon ; ai.d

that of Antiochia, which was ufed by the Chrittiai

Comagene, and fome other province* bordering upon

Syria, when this was the native language of the country.

This lad is that which is now more particularly called the

Syriac language ; and into this language the Old and

Teltaments were tranflated. The Syriac is faid by Nic-

buhr, Mafclef, and fome others, to be ftillthe vulgar tongue

in forre villages of the mountains in Syria. Volney,

kowever, having interrogated feveral monks who were well

acquainted with the country on this fubjeft, was not able

Vol. XXXIV
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htain a confirmation ol t hi faft. 1 Ir was mrrrly told,

that in tin- towm ol M.ilnul.i and Sidnaia, near Damafcus.
. that is it difficult to be

understood. L)ut tin difficulty proves nothing, fince in

Syria) as in all the Arabian . tin- dialedla v;iry at

everyplace. The Syrian therefore, as he fays, ma) !>• re-

garded as a dead langu, who liave

rved it in their liturgy, and in their mafs, uuderltaud
very little of it, while they recite them. The Syriac lan-

ars a near affinity to the Hebrew and Chahi.

limber ol . though the form if its character!
1! in a variety of other particulars relating to

its cor.ilruetion and fyntax. It is however, in it:, connec-
tion with the vcrlio ,,t, highly important and ule-

ful ; and an acquaintance with il is deferable by every bibli-

cal fcholar. In order to facilitate the acquifition of it,

Mafclef has annexed to the fecond edition of his Hebrew
Grammar (vol. 11.) a Syriac Grammar without points.

See Chaldee, Hebrew, Language, and Syriac Ver-
fion, infra.

Syriac Verfwn, a verfion of the Old and New Tefta-
ments, which is laid to have been made, if not before the

death of St. John the apoitle, yet very foon after that

event. The tranflator was a Chrillian well fkilled in the

Hebrew, Greek, and Syriac languages. The learned who
have examined this verfion, and compared it with the origi-

nal, both of the Old and New Teltaments, inform us, that

of all the ancient verfions, which are now confultcd by
Chriftians for the better underltanding of the holy fcrip-

tures, as well of the New Teltament as of the Old, none
can better ferve this end than this old Syriac verfion,

when carefully confulted and well underftood. And to

this purpole the nature of the language itfelf very much
a fulls ; for as it had been the mother-tongue of thofe

who wrote the New Teltament, and a dialed of that

in which the old was firll given to us, many things in both
are more happily cxprellcd in this verfion than can well

be done in any other language. This Syriac verfion of
the whole facred fcripture is Hill ufed by the Maronitcs,

a number of Chriltians dwelling about mount Libanus.

(See Maromtes. ) Their liturgy is alfo in this language.

It is ufed alfo by the Neftorians (fee Nestorians), and

alfo by the Jacobites. (See Jacobites.) There is alfo

another Syriac verfion of the Old Teftament, made from
the Greek of Origen's Hexapla, which is not fo much
elteemed.

The old Syriac verfion of the New Teftament, which

ought to be carefully diltinguilhcd from thofe made in a

liter period, contains only the four gofpels, the Acts of the

Ap< files, the epiltle-. of St. Paul, including that to the

Hebrews, the tint cp'ftle of St. John, the firll epiftle

of St. Peter, and the epiltle of St. James. It is called

by the Syrians " Pefhito," that is, the literal, though
in fact it ia much left fo than the new Syriac verfion.

It ha- neither the ftory of the adultercfs, in the eighth

chapter of St. I hn'a Gofpel, nor the celebrated pallage,

1 John, v. 7. The epiftle to the Hebrews, though con-

1 in all the copies of the Pefhito, feems not to have

tranflated by the fame perfon, who alfo tranOated

the other books of the New Teftament, which circum-

ftance is thus accounted for by Michaclie. The old Syriar

tranfldtor made his verfion from the earlieft collc&ion 01

the books of the New Teltament, in which the epiille

to the Hebrews was not included, becaufe its authority

was doubted ; the tranfbtion of the New Teftament was

followed by that of the Old, and in the mean time, the

epiltle to the Hebrews having been admitted into the facred

4 Y canon,
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canon, it was afterwards tranflated into Syriac by a different

perfon : who this perfon was, and in what age he lived, a

total want of historical account makes it itnpoffible to de-

termine.

This verfion was firft made known in Europe by Mofc<;

of Mardin, who was fent by Ignatius, patriarch of the

Marnnite Chriftians, in the year 1552, to pope Julius III., to

acknowledge on behalf of the Syrian church the lupremacy of

the Roman pontiff, and was commiflioned to have the Syriae

New Teltament printed in Europe-. This work was under-

taken by Albert Widmanftad, and printed at theexpenceof
the emperor Ferdinand I. under the care of Mofes and Wid-
manftad, afiifted by William Poltcll. It was printed at

Vienna in 155$ ; and in this edition the two lait epiltlrs

of St. John, the fecond of St. Peter, the epiftle of St.

Jude, and the Revelation of St. John, are wanting. This

editio princeps will ever retain its intrinfic value. Tremel-
lius's edition at Geneva, in 1569, fol., is a copy of the

former in Hebrew, and not in Syriac letters. The An-
twerp edition in the fifth volume of the Biblia Regia is re-

ferred to the year 1571. There is another Antwerp edition

in Svo., in Hebrew letters without points, which may be
conlidered as a luppleirent to the Hebrew bible printed by
Plantin in 1573 and 1574; and there are alio an Antwerp
edition in i6mo., and two other Antwerp editions printed

in Syriac letters, the one in 1567, and the other in 1620.

The Pans edition of 1 584 contains the Greek text, the

vulgate, and the Syriac verfion, with a Latin tranflation

over each line, different from and lefs literal than that in

the Antwerp Polyglot. Hutter, in 1599, inferted the Syriac

verfion in his edition of the New Teltament in twelve lan-

guages : the Cothon edition by M. Troll, in 1621, 4to., is

printed in Syriac letters, with a tranflation and a colleftion

of various readings, printed by Walton in the fixth volume
of the London Polyglot. L. de Dieu publifhed the Reve-
lation of St. John in 1627, at Leyden, and reprinted it

in 1643, in Syriac and Hebrew letters. Pococke publifhed

at Leyden, in 1630, the four epiftles wanting in the Old
Syriac.

All thefe parts of the Syriac New Teftament were colle&ed
and publifhed in the Paris Polyglot, in Syriac letters. The
Latin tranflations by Gabriel Siomta, the editor of the

Syriac Old and New Teltament, are given very inaccurately.

The next edition appeared in the London Polyglot, in

which was added the llory of the adulterefs, from a MS. in

the pofleffion of archbilhop Ulher, but 1 John, v. 7. is

faithfully omitted. The edition of iEgidius Gatbier,
which appeared at Hamburgh in 1664, is generally ufed in

Germany. A Syriac New Teltament was publifhed in

Hebrew letters without points at Sultzb3ch, in 1684, by
Chriftian Knorre of Rofenroth, which Schaaf fays is, only
a reimpreffion of the Antwerp edition of Plantin above-
mentioned. The very belt edition of the Syriac New
Teftament, fays Michaelis, is undoubtedly that of Leyden,
publifhed by Schaaf in 1709, and reprinted in 17 1

7. The
laft Syriac verfion of the New Teftament which we fhall

mention, was publifhed at Leipzig in 17 13, fol. in " Chrif-
tiani Reineccii Biblia quadrilinguia." A new edition, fays

Michaelis, corre&ed from the moft authentic MSS., is (till

wanting.

The learned Bengelius conjectures, that poflibly the
Syriac verfion was not taken immediately or folely from the
Greek, but that the tranflator alio made ufe of the Latin
verfion. But profefTor Michaelis thinks this conjecture to
be in the higheft degree improbable ; as it is hardly credible
that in Syria, where Greek was the current language in

all the principal cities, a tranflator of the New Teftament

S V R
would have recourfe to a Latin tranflation rather than the

Greek original ; and, befides, there is reafon for believing

that the Syriac verfion was made at Edella, where the

Latin language uas perhaps unknown. The Syriac ver-

fion coincides very much with the Latin, called the Vul-
gate, and witli thofe ancient Greek MSS. which were un-

doubtedly written in the Well. This wonderful harmony
between the two molt ancient verfions of the New Teltament,

one of which was fpread throughout Europe and the north

of Africa, and the other propagated from Edeffa to China,

could have had no other caufe than a fimilarity of the

Greek MSS. in the well of Europe, and the eail of Afia,

which mult have deviated in an equal degree from our
printed text, and the MSS. of what is called the Greek
edition. The fimilarity of the Greek MSS., from which
the two moil ancient verfions were taken, can be afcribed

to no other caufe than their high antiquity. Lefs fre-

quently, though not feldom, does the Syriac verfion agree

with the Coptic, and with thofe ancient MSS. that belong

to the Alexandrine edition, tometimes when thefe differ

from thofe of the Weltern edition. This fimilarity mult

be alfo afcribed to the high antiquity of thole MSS.,
whereas the copies of the Greek edition are of a later date.

Hence it appears that a reading, fupported by the united

authority of the Syriac, the Coptic, and the Latin vedion,

by a quotation of Origen, and the ancient Greek MSS.
of the Alexandrine and Weltern editions, is not only of

great importance, but may in general be regarded as

genuine.

The learned are much divided in their opinions refpeft-

ing the antiquity of the Syriac verfion ; fome referring it

to the very earlielt ages, and others taking all pofiible pain*

to prove it to be modern. Profeflor Michaelis is of opinion

that it mult have been made in the firft century. It is in-

deed barely credible, as Chriltianity was propagated at fo

early a period in Syria and Mefopotamia, as that in which

Abgarus, a convert to Chriltianity, was king of Edella,

or from the eighth year after the birth of Chrilt to the year

45, that the Chriltian communities in thofe countries fhould

have been deltitute of a tranflation of the New Teltament

in their native language ; and Melito, who lived about the

year 170, exprefsly declared, that a Syriac verlion of the

bible at that time exilled. Manes alfo, in his difputes with

the Chriftians of the Ealt, quoted the New Teftament,

and yet he is known to be ignorant of Greek, and could

have read the New Teftament only in Syriac ; the verfion,

therefore, is prior to the age of Manes. Befides, it ap-

pears from the teltimony of Jerom, that the Syriac bible

was in his time read publicly in the churches, for he fays,

Ephrem the Syrian is held in fuch veneration, that his

writings are read in feveral churches immediately after the

leffon8 from the bible. A very convincing argument for

the antiquity of the Pefhito, is its general reception among
all the fefts of the Syrian Chriftians, a circumltance which

proves it to have been in general ule before the Syrian

church was divided into parties. Another argument in its

favour is the omiffion of feveral books, which were after-

wards received by the Syrians. The manner likewife in

which certain words and phrafes are tranflated in the Syriac

Teftament, affords alfo a prefumption in favour of its anti-

quity. In the laft place, Ephrem, who lived about the

year of Chrift 370, quotes the New Teltament, according

to the verfion now extant. From all thefe confiderations

we may conclude, that the Syriac verfion was made either at

the end of the firft or the beginning of the fecond century.

The objeSions that have been urged againft this early

date are examined and refuted by profeflor Michaelis.

9 Dr.



S Y It 8 Y R
Dr. Marfh, the editor of Michaelis's Introduction to the

New Teftament, has in veftigated the arguments in favour

of the profeffor's opinion, and his anfwers to the objc&ions

againll it ; and he is fatistied neither with the one nor the

other. The neceflitv, lavs Marfh, of a Syriac tranflation

in the firll century is not to obvious as Michaelis contends
;

for in all the great cities of Syria, Greek wa« at that time

tile current language. The teitimony of Melito is quef-

tioned, as none of his works exilt, except a few fragments

preferved bv Eufebius in his Ecclefinftical Hiltorv. His
evidence for the antiquity of the Pefhito reds on the au-

thority of a fcholion, afcribed indeed to Melito, but pr -

bably fpurious, and written many years after his death ; and

if it were genuine, it would only avail to prove, that the

Syriac verfion of the Pentateuch exilted before the clofe

of the fecond century. Again, Manes- appears, on the

authority of Bcaufobre, er-wieoufly cited bv Michaelis, not

to have been ignorant of Greek ; and therefore the argu-

ment, founded on this fuppolition, falls to the ground.

Marfh alfo difputes t(,e c6nclufivenefs of other arguments

alleged to prove, that the Svriac verfion was made in the

firft century ; and he fays, th.it politive reafons may be ad-

vanced to Ihew that the hypothecs is wholly ungrounded.

No man could think of tranfl ting the Greek Teftament,

before its feveral parts were collected and united in one

volume, or before the facred canon was formed. But Grief-

bach and Semler have fhewn, that the canon wa= not formed

before the middle of the fecond century. Previoufly to

that period, therefore, the Syriac verfion cannot poffibly

have exilted.

It cannot with certainty, or even probability, be deter-

mined who was the author of the Syriac verfion, for though

the Syrians afcribe it fometimes to the cvangelift St. Mark,
and at other times to Thaddaeus, called by them Adaeus,

their accounts are confirmed by no authorities. It has been

the common opinion in Europe, though it was never fup-

pofed in Afia, that Antioch, where the difciples were firft

called Chriftians, is the place where the Syriac verfion

was made. But this opinion, fays Michaelis, is not only

unfounded in hiftorical evidence, but is highly improbable

in itfclf, and proceeds from an ignorance of that country ;

for Greek be'ng the current language in all the cities to the

weft of the Euphrates, and efpecially at Antioch, no motive

could have exifted for making a tranflation of the Greek
Teftament in that city. Although no tradition were (till

extant that the Syriac verfion was written at Edeffa, it

would naturally occur as the moft probable place ; it being

a city where the Chriitian religion was planted in the firft

century, wat adopted by its fovereigns, who ereded churches

with all the magnificence of Heathen temples, was thence

early and widely propagated in the eaftern parts of Afia,

and a city not only whofe language was Syriac, but which

during many ages was the eaftern metropolis of the Chrif-

tian world. Michaelis commends the Pefhito as the beft

tranflation of the Greek Teftament which he had ever read ;

its language being the moft elegant and pure, not loaded

with foreign words, like the Philoxenian verfion and other

later writings ; baring no marks of the fliffnefs of a tranf-

lation, bit written with the eafe and fluency of an original;

and thii excellence of ftyle is afcribed to its antiquity, and

to its having been written in a city that was the residence

of Syrian k ms^s.

The tranflation of the fecond epiftle of St. Peter, the

fecond and third of S'. J.hn, that of St. Jude, and the

Revelation of S . J inn, is undoubtr-dK modern, but not

made by the '.. n who tranflated intc Syriac the

reft of the New Teftament. Thefe books are not found

in any' MSS. of the Syrian Pefhito; neither Ncftoriani

nor Jacobites read in their churches the Revelation of St.

John. It ii not certain who was the tranflator of the reve-

lation ; the MS. from which L. do Dieu printed it be-
longed to Scaliger, and was brought from the pcninfula of
India on this fide of the Ganges. Some have afcribed it

i i Maraba, or Mr. Abba, or Mafrejan, who was primate of
the Eall between the years 535 and 552, and tranflated the

Old Teftament from the Greek, though a tranflation had
been already made.

The New Syriac, or Philoxenian verfion, was fo called

from Philoxenus, otherwife denominated Xrnayas, bifhop

of Hieropolis, or Mabug, from the year 488 to 518 ; but
Philoxenus was only patron of the work ; the tranflator be-

ing Polycarp, his rural bifhop, who executed the work in

the year 508. Of this work it was only known, before the

middle of the lall century, that it exifted ; and the con-
jectures formed concerning it were all confuted and uncer-

tain. Th imaa of Heraclea, a Monophyfite, from whom
this verlion is fometimes called Heraclean, undertook a

critical correction of it, and made a journey to Alexandria
for this purpofe : and it was publifhed there in the year

616. In llyle this verfion is much inferior to the Pefhito;

and it is lefs accurate.

Beftdes the Pefhito and Philoxenian verfions, it is pro-

bable that there exilted other Syriac verfions, with which
biblical critics are at prefent unacquainted. The Neftorian

Chriltians, who inhabit the mountains of Syria, whofe
language differs in fome refpe&s from that of the more
weftern Jacobites, and who pronounce the dialeft of Ara-
mean as we pronounce Chaldee, have a peculiar verfion,

which we call the Karkafite. Profeffor Adler found at

Rome a valuable Syriac or rather Chaldee verfion of the

New Teftament, though it is only a le&ionarium. The dia-

lcft of this MS., known in the Vatican by the name of

Codex Vaticanus, is Eaft Aramaean or Chaldee. Afleman.
Bib. Orient. Michaelis on the New Teftament, by Marfh,
vol. ii. vol. iii. ed. 2. 1802.

Syriac Tear. See Vear.
SYRIACUM Mare, in Ancient Geography, a part of

the Mediterranean fea, which bathed the coalts of Syria,

according to Ptolemy.

SYRIACUS Lapis, in Natural Hi/lory, a name given

by Aetius, and many other authors, to the petrified fpinea

of the echini ovarii, called by us the Jetu-Jlones, and petrified

olives, from their likenefs to an olive in fhape, and called by
the ancients tecolithui.

It has been a common opinion that this (tone was good
againft the gravel and (tone ; but Aetius limits its efficacy

to a particular cafe, which is that where the flony matter

is lodged in the kidnies and ureters ; but he frankly con-

fefles it is of no power to diffolve or break the ftone in

the bladder.

This is contrary to the doftrine of Diofcorides, and the

other old Greeks ; but more confonant to reafon and ex-

perience. Some have carried its virtue fo far. as to pre-

tend, that when rubbed to ponder, and mix ! in water,

and that mixture rubbed on the groin and perinaeumj it will

break the (tones concreted within, and bn;.j; them away in

pieces by urine. This, though too grofs tor belief, is yet

given us by Pliny. In moft of the common editions, the

words ftaud thus, lingentium frangit calculos ; but all the

beft copicf have it ungentium ; and the word lingentium is

only made by dividing the two perpendicular line, in the

letter U.
SYRI^E Pyl«, in Ancient Geography, a tirfilc at the

eaftern extremity of the Mediterranean fea, by which they

4Y 2 palled
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pafTed from the gulf of IiTus into Syria, fituated at the

extremity of one of the branches of mount Amanus.
SYRIjENES, in Geography, a tribe of Finns, who in-

habited the diitrift of Uttvng-Veliko, in the governments of

Vologda, of Pcrme, and Tobollk. Thefe people call them-

felves, as well as the Permians, among and near whom they

dwell, Komi or Komi-mart. Their ianguage, which they

have (fill preferved, much refembles the Permian, and is

nearly related to that of the Finns ; in religion, mode of life,

and general manners, they have approached fo near to the

Ruffians, that they are fcarcely any longer diftinguifhable.

In the 14th century, they, together with the Permians,

were converted to Clinllianity. Tooke's Ruffia, vol. i.

SYRIAS, in /Indent Geography, a promontory of Afia,

in Paphlagonia, upon the bank of the Euxine lea.

SYRICON, a word uled by fome authors in the fame

fenfe as fandyx. Pliny makes it a compofition of equal parts

of finopis and fandyx ; and Aetius gives it as the name of

a collyrium, ufed in many diforders of the eyes.

SYRINGA, in Botany, the Lilac, was fo called by Lin-

naeus, from o-upiyl, mpyyos, a pipe, on account of the ufe

which the Turks, according to Clufius, make of its itraight

and tubular branches, when deprived of their pith, for to-

bacco-pipes. In Bauhin's edition of Matthiolus, p. 854,
it is recorded, on the authority of Cortufus, that this tree

is called in Barbary Seringa ; which De Theis writesyam*-

,

and fuppofes to be the real fource of the Linnoean name.

It may as well be imagined that this African word came
from the Greek, and originated in the refemblance of the

branches to a reed, which is likewife ufed for various eco-

nomical purpofes, as well as for the fimpleft, molt ancient,

mufical inllruments. We have no doubt indeed that Lin-

naeus had both words in view ; for Seringa occurs in the

edition of Matthiolus which he generally ufed, the fmaller

Valgrifian one, of 1570, though not in that with the large

cuts, of 1583, where much valuable matter is omitted.

The Philadelphus of Linnaeus and others, now commonly
called Syringa in the gardens, is confounded in its nomen-
clature and hiitory with the above, its branches being capa-

ble of ferving the fame purpofes. See Syringa in Clufius

and Gerarde.—Linn. Gen. 11. Schreb. 14. Willd. Sp.

PI. v. 1. 48. Mart. Mill. Did. v. 4. Ait. Hort. Kew.
v. 1. 23. Vahl Enum. v. I. 38. Goertn. t. 49. (Lilac ;

Tourn. t. 372. JuiT. 105. Lamarck Illuftr. t. 7.)—Clafs

and order, Diandria Monogynia. Nat. Ord. Sepiaritc, Linn.

Ja/minea:, Jufl.

Gen. Ch. Cal. Perianth inferior, fmall, tubular, of one
leaf, permanent, bordered with four ereft teeth. Cor. of one
petal, funnel-lhaped ; tube cylindrical, feveral times longer

than the calyx ; limb in four deep, elliptic-oblong, concave,

obtufe, fpreading, or fomewhat revolute, fegments. Stam.

Filaments two, very fhort, inferted into the tube of the

corolla ; anthers fomewhat heart-lhaped, obtufe, ereft, en-

clofed within the tube. Pifl. Germen fuperior, oblong

;

ftyle thread-fhaped, rifing as high as the ftamens ; ftigma

cloven, tumid. Peric. Capfule oblong, pointed, comprelled,

of two cells and two valves, with a contrary, fixed, double
partition, from the centre of each. Seeds two in each cell,

oblong, comprefied, pointed at each end, with a mem-
branous border at each margin.

Ell. Ch. Calyx four-toothed. Corolla tubular, four-

cleft. Capfule with two cells and two valves. Seeds with

a membranous border.

I. S. vulgaris. Common Lilac. Linn. Sp. PI. II.

Willd. n. 1. Ait. n. 1. Curt. Mag. t. 183. (S. caeruleo

flore ; Cluf. Hift. v. 1.56. S. caerulea ; Ger. Em. 1399.
Lilac ; Matth. Valgr. v. 2. 576. L. vulgaris ; Poiteau et

Turpin Fl. Parif. 7. t. 5.)—Leaves ovate-heart-fhapeu'.

Stem arboreous.— Said to be a native of Perfia. Dr. Sib-
thorp found this tree wild among the fliady rocks of mount
Haemus, but not in Greece, nor its immediate neighbour-
hood. The Turks appear to have long cultivated the Lilac,

and its common Englifh name is derived from them, belong-
ing alfo in their language to the Privet. The firit Lilacs

introduced into the gardens of Germany, Holland, and
England, about the middle of the 16th century, appear to

have come from Conltantinople. At prelent nothing is

more common, or more hardy, in every garden and fhrubbery,

even in the fmoky courts of London and other great towns;
nor does any thing contribute more to adorn the country
about London, than this plant and the Laburnum, when
they bloflom together in May. The Lilac riles to the

height of a middle-fized tree, with oppofite, round, fmooth
branches. Leaves oppofite, deciduous, ltalked, fmooth, en-

tire, pninted, veiny, of a full opaque green, without ftipu-

las ; their length from two to three inches ; their bafe heart-

lhaped, iomewhat decurrent along the linear channelled foot-

ftalk. Clujlers terminal, a foot long, very denfe, obtufe,

repeatedly compound, of innumerable highly iragrautJlowers,

whole fcent is too powerful for moft people in a confined

apartment. The corolla varies in the breadth of its feg-

ments, as well as their hue, the narrower fort being of that

peculiar pale purplilh-blue, popularly denominated a lilac-

colour ; the broader kind is more purple. A pure white

variety is common. Matthiolus is charged with annexing
the oriental feed, called Ben nut, to his figure of the Lilac

above cited. That he confounded the two plants is cer-

tain, but it feems to us that his drawing might altogether

have been taken from the Syringa. See Hyperanthera,
n. 2.

2. S. chinetifis. Chinefe Lilac. Willd. n. 2. Baumz,
378. Vahl n. 2. Ait. n. 2.—Leaves ovate. Stem (Tirubby.

—Native of China. Hardy with us, flowering in May and
June. Of a much humbler llature than the former, with
ovate, not at all heart-lhaped, leaves, and more lax panicles

of rather largerJlowers. It is generally taken for a broad-
leaved variety ol the following, and, like that, bears forcing

well.

3. S. perfua. Perfian Lilac. Linn. Sp. PI. II. Willd,
n. 3. Vahl n. 3. Ait. n. 3. Curt. Mag. t. 486. Mill.

Ic. t. 164. f. 1. (S. babylonica, indivifis denfioribufque

foliis, &c; Pluk. Phyt. t. 227. f. 8.)— Leaves lanceolate.

Stem flirubby.

0. S. laciniata. Mill. Ic. t. 164. f. 2. " Schmidt. Arb.
v. 2. t. 79." (Agem Lilag Perlarum ; CornutCanad. 188.)

—Leaves more or lefs pinnatifid.

Native of Perfia. Introduced into our gardens before

1640 ; Parhnfon. It is now common, and quite hardy,
flowering in May, and eafily forced, fo as to come much
earlier. This is a Ihrub, of a (lender habit, four or five

feet high, with oppofite, ftalked, lanceolate, pointed, en-

tire leaves, an inch and half long ; oecafionally becoming
deeply pinnatifid, which variety is belt increafed by layers.

TheJlovjers are larger than the Common Lilac, and equally

fragrant, but fewer in each panicle, and lefs crowded.
Their white variety is peculiarly brilliant and elegant. This
fpecies fcarcely ever forms capfules with us.

Syringa fufpenfa, Thunb. Jap. 19. Willd. n. 4. See
Forsythia.

Syringa, in Gardening, contains plants of the deciduous,

flowering, fhrubby kind, of which the fpecies cultivated are j

the common lilac (S. vulgaris) ; and the Perfian lilac

(S. perfica).

In the firit fort there are feveral varieties : as with white

8 flowers.
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flowers, with blue flowers, with purple flowers, or Scotch

lilac.

The lecond fpecies hz$ alfo feveral varieties : as the com-
mon purple-flowered, white-flowered, blue-flowered, and

the laciniated or cut-leaved.

ATet/^od of Culture.—Thefe plants are moftly railed by
fuckers or layers, and fometimes by feeds. The In.

fliould be taken off in the autumn or fpring, with root*

fibres to them, and be planted out either in nurfery-i

to remain a year or two, or where they are to remain. The
layers may be made from the young pliant fhoots, aid be

laid down in the autumn, in the ufual way, when in the

autumn following they may be taken off and planted out,

as in the fuckers. The rirll fort may likewife be raifed from
feeds fowl) in a bed of common earth, in the autumn or

fprin^s keeping the plants ck-an when they come up. I

afford variety in the large borders and other part;, of fhrub-

beries.

SyRINGA of Pan. See Svriw.
SYRINGE, formed from m/p»y£, or fyrin.v, pipe, an in-

ftrument ferving to imbibe, or fuck in, a quantity of any
fluid ; and to fquirt or expel the lame with violence.

The fyringe is made of a hollow cylinder, as A B C D
(Plate XV. Hydraulics, Jig. S.) furnifhed with a little tube

at the bottom E F. In this cylinder is an embolus or

pifton K. made, or at lealt covered, with leather, or fome
other matter that ealily imbibes moiilure ; and fo filling t he-

cavity of the cylinder, as that no air or water may pais be-

tween the one and the other.

If, then, the little end of the tube F be put in water,

and the embolus drawn up, the water will afcend into the

cavity left by the embolus ; and, upon thrulting back the

embolus, it will be violently expelled again through the

fame tube E F : and dill with the greater impetus will the

water be expelled, and to the greater diltance, as the em-
bolus is thrult down with the greater force, or the greater

velocity.

This afcent of the water the ancients, who fuppofed a

plenum, attributed to nature's abhorrence of a vacuum

:

but the moderns more reafenably, as well as more intel-

ligibly, attribute it to the preffure of the atmofphere on the

furfaee of the fluid.

For, by drawing up the embolus, the air left in the

cavity of the cylinder mult be exceedingly rarefied ; fo that

being no longer a counterbalance to the air incumbent cm

the furfaee of the fluid ; that prevails, and forces the water

through the little tube, up into the body of the f\ I

In effect, a fyringe is only a Tingle pump, and the water

afcends in it on the fame principle, as in the common fuck-

ing pump ; whence it follows that water will not be raifed

in a fyringe to an height exceeding thirty-two or thirty-

three feet.

Syringes are of ccnfiderable ufc in medicine and furgery.

By them clyfters are adminiftered : injections of medicinal

waters, &c. made into wounds, &c. They alfo ferve to in-

ject coloured liquors, melted wax, &c. into the veffels of

the parts of animals, to fliew the difpofition, texture, rami-

fications, Sec. of them.

The fyringe is an inflrument, that is ufed both in the

rarefaction and condenfation of air. In order to undcrftand

its ufe in both thefe refpects, it will be proper to explain the

cor.ftruction of its embolus or piflon. A B C D (Jig- 9.) re-

prefents a fmall cylinder of brafs about one-fourth of an inch

thick, and of fuch a diameter as juit to move up and down
in the fyringe without interruption, but fo dole as not to

admit a thin paper between it and the fyringe. It h„s a

{crew at the top and bottom of the fame bignefs, and of

the lame thread, but with this difference, that at the end
C, a piece of bladder is tied on, which makes a vaWe, fo

' is to fuffer all the air coming in the direction D C to

by, hut to (top all that endeavours to pafs from C to

1). The rod e>t the fyringe, whofe end is repref•nted at

^ [fs- IO )> ,ias » P'ece •••« a bell, PP//, with fmall

li I through its upper part, and a female fcrew at bottom,
to receive the end D of the fcrew <*f Jig. 9. That piece

fcrewed in, as reprefented by the fmall letters abed,
there muft be another cylindric piece ££, whofe diameter is

about tli nt an inch Imaller than the other Icnwcdon to

Core: ferving for two ufes, the one to preferve the valve

at C, from being damaged againfl the bottom of the fy-

ringe by its thicknefs, and the other, (which is its principal

ufe,) to prefs a foft oiled leather// againfl a b. This lea-

ther veill never fold upwards for want of room between
A B and tUe fides of the fyringe, but will fpread againfl;

them and A B, fo as to drive ull the air before it (which
air is alfo Hopped by the valve at C) forward through the
nofe in the fyringe into any place where it is intended to be
driven. But when the rod is drawn up, as the leathery"/

folds ealily about the Imaller cylindric plate gg, the air will

ealily pa!.- by to fill the fyringe that way, as well as through
the valve in the direction dc. When the fyringe is made
ufe of for lucking, you muft only invert the piece ABCD,
fo as to fcrew the end C with its valve into the bell P P, with

the foft oiled leather // between : ar.d then the reverfe will

happen of what has been juft mentioned; for then in driv-

ing down the pifton, the air from any veffel coming into the

fyringe will flip in the direction a I, bl between the bell and
fides ot the fyringe (the leathery"/ not being on now), and
alfo through the valve-piece, and the holes near P P : but
in drawing up, the valve will fhut, and the leather // will

apply dole to a b, fo as to admit of no external air to go
back into the fyringe. In both cafes, whether of injecting

or exhau fling air, fuch a double fcrew as ABCD (Jig. 9.)
with its valve is to be ufed ; but with the valve towards the

rod in lucking ; and the other w.,y in forcing, that no air

injected into any thing may return into the fyringe. Defag.
Exp Phil. vol. li. p. 391.

Since the difcovery" lately made, as it is faid, by a foldier

in the French army, that light and heat are produced merely
by the comprefUon of atmolpheric air, the principle has

been applied to practical purpofes. Accordingly it has been
found, that by adapting a moveable air- tight cap to the bottom
of a common fyringe, and placing within it a fmall piece of
common tinder, and then deprefling the piilon with a fharp,

quick action, heat will be produced fufficient to inflame the

tinder. The ufe of the fcrew-cap at the end of the fyringe

is not only to render the inltrument air-tight, but to ferve

for receiving the tinder or fungus placed within it. Sy-
ringes of this kind are fold by mod of the philofophical in-

ftrument makers in London. Since this contrivance has

been thought of, it has been propofed to make walking-

flicks, furnifhed with fimilar fyringes, fo adapted to them,
that a fingle llroke of the walking-Hick on the ground
would be fufficient to inflame the tinder, and to afford fuf-

ficient light to the perfon who ufed it in any emergency.

SYRINGE, Dew, in Gardening, a fine fort of fyringe, con-

trived 1 or the purpofe of throwing the water in a dewy
manner over different fine forts of fruit-trees. In hide-bound

peach and nectarine trees, after being hard forced, the ufe

of earth or clay paint, whenever they are pruned or

tied in, will, it is faid, be attended with admirable effects,

lally when the dew-fyringe i. freely ufed foon after the

fires arc fet a going, and the houfe fhut in : as by retaining

the dewy moilture upon the bark and buds of the trees, it

nourifhea
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nourifhes them both, makes the flowers much ftronger, the

fruit fets much thicker, and keeps the trees free from in-

fects, when they are in a ftate moll liable to be injured by

them. Indeed the writer can confidently affert, that thefe

forts of trees, when managed in this way with the fyringe

and paint, will feldom be either hide-bound or attacked by

infe&s. The dew-fyringe fhould of courfe be in every

hot-hotife, as it is a neceflary and very ufeful tool in all fuch

fituations and places, as well as on fome other occafions.

It may alfo be of utility in the cultivation of fome parti-

cular forts of plants.

SYRINGITES, a ftone mentioned by Pliny, and de-

fcribed as being always full of cavities. Some have fup-

pofed this author meant the olteocolla by this name ; but it

is more probable that he meant the Itone we now call fy-
ringoides, or the pipe-ftone.

SYRINGOIDES Lapis, the pipe-Jlone, in Natural Hif-

tory, the name of a very beautiful foilile fubftance, of which

there are feveral different kinds. The tubuli marini, or cafes

of fea-worms, lodged in any folid fubftance of the foffile

kind, conltitute what is called the lapisfyringoides.

The molt frequent kind is made of the common matter of

the iudus Helmontii, or feptaria, with tubuli of different

kinds and dimenfions in it ; but the moft beautiful fort is that

made of the bottoms of (hips, old boards, or piles of wood
;

which, having been long in the fea, have been pierced by the

fea-worms, which have made their feveral burrow?, and left

their (hells behind them : the whole of thefe fubftances be-

coming afterwards petrified, is found in form of wood, with

all the knots, veins, and other characters, but wholly of the

hardnefs of ltone. This is ufually of a blackifh colour,

and the pipes being of a pale yellow, the whole makes a very

elegant appearance.

Our clay-pits about London afford alfo a fyrragoides of

this kind, but the earth there abounding with the matter of

the common vitriolic pyrites, that fubftance by degrees

gets into the pores of the wood, and the whole feems a mafs

of pyrites, with thefe pipes lodged in it in different direc-

tions. This has been called by authors pyrites fyringoides.

Hill.

SYRINGOTOMUM.in Surgery, an old inftrument for

operating on fiftula? in ano.

SYRINGOTOMY, a term ufed for the cutting for the

fiftula.

SYRINX, Gr.; Fiftula Panis, Lat.; Siringa, Ital.; Pan's

Pipes, Engl.; an inftrument compofed of reeds of dif-

ferent lengths, tied or fattened together with wax, faid by
the poets to be invented by Pan ; and with refpeft to the Jy-
ringa Panis of the ancients, it is obferved by the editors of

the Supplement to the firft folio edition of the Encyclo-
pedic, that Bartholinus, De Tibiis Vet. 1. iii. c. 6. has re-

lated his having feen at Rome, on a monument in the Far-
nefe palace, a fyrinx with eleven pipes : the five firft are of

equal length, and confequently produce the fame tone ;

with fix others of equal diameter, but of different lengths

from the firft five. " 1 confefs," lays the author of the arti-

cle, " that I am unable to conceive the ufe of the five firft

reeds or pipes of the fame length, for no two of them could

be made to found at once. Is it not poffible that thefe five

pipes were half tones, and differed from each other in length
fo little, as to feem all of a length : or, perhaps, they dif-

fered in diameter, and may have all produced different tones,

though of equal length."

It is not a very fagacious conjecture to imagine that any
ancient inftrument had five femi-tones de fuite. The chro-

matic tetrachord confifted only of one femitone major, one

minor, and a minor third. We faw the fyrinx mentioned

SYR
by the encyclopedifl at Rome, and had a drawing made of

it ; but reflecting on its abfurdity afterwards, we made no
ufe of it, and we have long feen that there is no trufling to

painters or fculptors for accurate drawings of ancient inflru-

ments of mufic. We have feen the fyrinx, which had a

regular feries of founds, afcending or defcending, repre-

fenting four of one length, and three of another ; which of

courfe would furnifh no more than two different founds.

Now the reeds that were joined together decreafed in this

proportion ; at the top, where they received the breath,

they were all of the fame height ; but at the bottom, where
the breath efcaped from the tube, they were all gradually

fhorter, one than the other. The cymbals, too, which
were to be (truck againft each other, are placed in the hands

of fome antique figures in fuch a manner, that it would be

impoffible to bring them in contact with the neceflary degree

of force, without amputating, or at lead violently bruifing,

the thumbs of the performer.

The manner of playing on the fyrh:x by the ancient,

under the title of jiftula panis, is accurately d^-icribed in a

fingle verfe of Lucretius, lib. v.

" Et fupia calamos unco percurre labro."

Bianchini (DeTribus Gen. Inftrum. Muf. Vet.) thinks

the fyrinx the origin of the organ.

Bonanni (Gabinetto Armonico) calls the fyrinx ciufoli paf-
torali, the fhepherd's whiffles.

The two fets of admirable performers on Pan's pipes, here

at prefent, (1803) exalted the fyrinx into a concert inftru-

ment in the open air ; which is beating the ancients with their

own weapons ; for befides playing in different parts, they

perform prettier airs, we believe, than the ancients ever

heard on thefe ruftic inftrumeuts. They have extended the

fcale beyond the ancient fyjlema perfeSum, maximum immu-

tatum.

SYRIS, in Ancient Geography. See SlRl.s.

SYRITES, in Natural Hiftory, a name ufed by fome for

the fapphire ; but by Pliny for a flone, which he fays was
generated in the bladder of a wolf.

SYRITTY, in Geography, a town of Bengal; 8 miles

S.W. of Goragot.

SYRIUS, a word ufed by fome authors for a very (Irong

purge, a preparation of (cammony ; being no other than a

refin or magiflery of that drug.

SYRMA, among the Romans, a long garment, common
to both fexes, that reached to the ground. It was ufed in

tragedies, that the perfons of the heroes and heroines might
appear the taller. Pitifc. in voc.

SYRMiEA, a name given by the ancients in general to a

certain root, faid to be of the radifh-kind, and to be fre-

quently ufed to promote vomiting.

Some have made it alfo the name of a fort of viand, pre-

pared of honey, the fine fat of animals, and other ingre-

dients, which was the prize bellowed at one of the Spartan

games : others have ufed it to exprefs a purging potion,

made of fait and water, or plain brine. The Egyptians
frequently purged themfelves with this radifh-juice and fait,

which operated gently both upwards and downwards, and
thefe potions were called by the fame nzxnefyrmtea.

Syrm.3:a, Su^aia, in Antiquity, was ufed as a defignation

of the games at Sparta, the prize in which was a-v^aix, or

a mixture of fat and honey.

SYRMiESMU S, a word ufed by the ancient medical

writers to exprefs a gentle purging of the itomach or

bowels, either by ft ">ol or vomit, it had its name (romjj/r-

mtta, a word exprelfing a medicine that adted in this gentle

manner.

SYROS,
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S\ R.OS, 1 1 s1ncient Geography, one ot tin- Cycladcs

Hands, fituated S.W. of the ifland of Tenos, S. of that

of Andros, W. oi Delos, and N.W. E Paros, c leb

for its power and commerce ; now Syra, winch fee.

—

1 town of the fame ifland.- All., a town 1 Alia Minor,

in Caria.—Al of the Peloponnefus, in Arcadia.

SYROTA, an ifland fituated between Sicily and the

coaft of Africa.

SY IITES, the Syrtei, two gulfs on the northern coalt of
Africa, one called " Syrtis minor," on the coall of Byfa-

cxne ; the other called •• Syrtis." or •' Syrtis maj r," on
the coaft of Cyrenaica, near the gulf of Sydra. The ap-

pellation, if it !u^ not a more ancient oriental etymology,
ii-enis to be derived from the Greek ti-'.., Irahere, and the

reafon is fufficiei.tly known t 1 thofe who frequent this coalt,

the fea continually tending to cuter into thefe Syrtes and the

adjacent coaft, fo that velTels are borne with it, and expofed
to g-eat danger of being lolt among the rocks.

la, in fpeaking of the Leffcr Syrtis, fays, " Syrti

Cnus eft centum fere milha paffum qua mare accipit patens:

trecenta, qua cingit. Verum importuofus atque atrox, et

ob vadorum frequentium brevia magifque etiam ob alternos

motus Pelagi ad fluentis et refluentis infeftus."

Of the Greater Syrtis he fays, " Turn Leptis altera et

Syrtis, ni mine atque ingendo par priori : celerum altero

fere (patii qua dehifcit quaque flexum agit, amplior.

Ejus promontorium eft Bryon ab eoque incipiens ora, quam
Lolaphagi tenuitie dicuntur, ufque ad Phycunta (et id pro-

montorium eft) importuofo littore pertinet."

SYRUP, Svkli'us, or Sirupus, in Pharmacy, an agree-

able liquor, or competition, of a thick confiftence, made of

juices, tin&ures, or waters, of fruits, flowers, or herbs,

boiled up, in order to preferve it from fpoiling, by ferment-

ation or otherwife, with fugar or honey.

Menage derives the word from the Arabic, elfchorab, po-
tion ; formed from the root fcbi-rebe, to drink.—Others de-

rive it from the Greek mgv, I draw ; and o~o<, juice.

Efthius, from Zv-.x, and-o. ; in regard thefe kinds of liquors

were much in ufe among the Syrians, a very delicate people.

According to D'Herbelot, the words fyrup, and Jherbet,

or forbet, come both from the Arabic febarab, which ligni-

Bes any kind of drink in the general.

There are various kinds of fyrups denominated from the

various fruits, &c. they are extracted from, or from their

virtues ; as fyrup of violets, of elder, of wormwood, of

poppies, &c. emetic fyrups, lyentenc, and anti-nephritic

lyrups, and chologogue, phlegmagogue fyrups, &c.
Syrups, which were formerly looked upon a-' medicines of

confiderable value, are at prefent regarded chiefly as vehicles

for medicines of greater efficacy, and are ufed for fweeten-

ing of draughts, juleps, or mixtures, and for reducing the

lighter powders into bolufes, pills, and electuaries. But as

all thefe purpofes may be anfwered by the fimple fyrup alone,

there is little occafion for any other.

There leems to be no part of pharmacy in which the

writers of difpenfatories have more erred than in their di-

rections about the making of fyrups ; which feems the more
ftrange, becaufe this part is particularly eafy.

The whole biifincfs of fyrup-making may be, however,

reduced to a few fhort and caly rules. At firft, it is matter
of experience that aqueous infufion6, decoctioDS, or other

aqueous liquors, require twice their own weight of dry fugar-

candy to make them into a fyrup of a jutt confiftence, for

keeping without candying or fermenting.

This rule, by directing the ufe of fugar-candy, fixes the

confidence of fyrups in an exacter manner than any way
elfe, becaufe all falts require a determinate proportion of

water in cry ftaliizing ; fo that fugar, in the form of candy,
11 tton nt water, whili

ferent kind; >f fugar may h. Id more or lefs aqueous matter,

ding toil it manner of refining, the accidents

r, See. Hence, therefore, all fuch infufions

tor i< ir deftructiblc colour, which
is impaired by boiling, fuch a- violets, clove-July flowers,

&c. and all fuch i: tulions as contain any volatile parts,

which would evaporate by a boiling heat, as thofe of cinna-

, orange-peel, &e. fhould have twice their own weight
of fugar added to them, and be kept clofe covered in the

it of the balneum Maria:, til! the fugar is diflblved
;

which, tohaftea the folution, lh.nld be reduced to powder.
Secondly, the deco&ions of all Inch vegetable fubftances

as lofe no valuable parts by boiling, may be boiled down to
the proper- confiftence with their own weight of fugar, the

two being firft clarified together with the whites of eggs in

the tifual way : but it the ingredients here contain any unc-
tuous or balfamic parts, on which their medicinal virtue de-

pends let tin- fugar be added from the very firft, and boiled

along with the ingredients ; afterwards (training and clari-

fying it, before it be near the confiftence of a fyrup. This
rule is founded on the property in fugar of diffolving

refins and oils, fo as to make them intimately mix with
water.

Thirdly, all vegetable juices are to be thoroughly puri-

fied, before they are boiled into fyrups. Thus the juices

of lemons, oranges, &c. are firft to be filtered, and then

made into fyrups without boiling, according to the firft

rule ; but the juices of mulberries, and the like, will not

clarify without a beginning fermentation ; wherefore they

mutt firft tiand a day or two, and then they will pafs

through a flannel ; after which thefe are to be made into

fyrup with an eighth part lefs than twice the quantity of
fugar ; that is, with one pound twelve ounces of tugar to a
pint of the juice, on account of their being fomewhat fac-

charine themfelves. And wines and vinegars muit be made
into fyrups with the fame quantity. Shaw's Ledtures,

p. 205.

In making fyrups, refined fugar fhould always be em-
ployed ; or, if coarfer fugar be ufed, the fyrup fhould be

clarified, by beating to a froth the white of eggs with a

fmail portion of water, and adding it to the folution of

fugar and water before boiling. The albumen coagulates

as the fyrup boils, and, involving the impurities which the

fugar contained, rifes to the furface in the form of a fcum,

which mutt be carefully removed. If too much fugar be

ufed, or if the fyrup be too long boiled, the fugar foon cryf-

tallizes ; and if it be in too frnall proportion, the fyrup

quickly ferments, and becomes acefcent. The moll certain

tett of the proper confiftence of a fyrup is its fpecific

gravity, which, when cold, fhould be 1.385. But, however
well prepared, lyrups are apt to ferment, when kept in a

temperature above 6o° ; and therefore the following direc-

tion relative to their prefervation is given by the London
College.

" Let fyrups be preferved in a place the temperature of

which. sever exee ils 5:5 .

Syrup of Lond. Ph. is obtained by diffolving 2I lbs. of

refined fugur in a pint of water, by means of a water-bath ;

fetting it atide for 24 hours, taking off the fuim, and if it

ha« anv fseces, pouring off the clear part from t em.

The Stnpk or cimmon fyrup "f the Edinb. Ph., is pre-

pared by diilolving 1 j parts of purified tugar powdered in

eight parts of water by a gentle heat, and boiling it a little

fo as to form a fyrup. Syrups, for which neither the weight

of fugar nor the mode of diilolving it is fpecified, are thus

prepared ;



SYRUP.
prepared : add 29 oz. of refined fugar, finely powdered by

decrees, to one pint of the liquor prefcribed ; and digelt

with a moderate heat, in a clofe veffel, till it is diffolved, fre-

quently ftirring it ; let the folution afide for 24 hours, take

off the fcum,and pour off the fyrup from the faeces, if there be

any. Simple fyrup, properly prepared, fhould be inodorous,

fweet, thickifh, nearly colourlefs, and perfectly tranfparent.

Syrupus Acidi Acctoji, fyrup of acetous acid, of Edinb.

Ph., is prepared by boiling 3^ lbs. of refined fugar in 2^ lbs.

of diltilled vinegar, fo as to form a fyrup : as it is apt to be

decompofed, it mould be made in imall quantities at a time.

This fyrup may be ufed for fweetening barley-water or

gruels, in fevers and inflammatory diieafes.

Syrupus Allii, fyrup of garlic, of the Dub. Ph., is ob-

tained by macerating one pound of garlic-root (bulb) in

two pints of boiling water, in a covered veffel, for 1 2 hours ;

then adding the fugar to the drained liquor, and thus form-

ing a fyrup. This, though difagreeable, contains the virtues

of garlic.

Syrupus Althae officinalis, fyrup of marfh-mallows, of

the Edinb. Ph., is procured by boiling 10 lbs. of water with

one pound of frefh root of marfli-mallows fliced, down to

one-half, and expreffing it ftrongly, and draining : putting

afide the ftrained liquor, and when the faece3 have fubfided,

adding to it the fugar : then boiling it fo as to form a fyrup.

This fyrup is fuppofed to pofiefs demulcent properties,

which are trivial ; and as it contains a fmall proportion of

fugar, it is foon fpontaneoufly decompofed. The lubri-

cating virtues of this fyrup may be fupplied by adding to

the common fyrup a lufficient quantity of mucilage of gum
arabic.

Syrupus Aurantii, fyrup of orange, of the Lond. Ph., is

prepared by macerating 2 oz. of frefh orange-peel in a pint

of boiling water for 12 hours, in a covered veffel; then

pouring off the liquor, and adding to it 3 lbs. of refined

fugar.

Syrupus Citri Aurantii, fyrup of orange, of the Edinb.

Ph., is obtained by macerating 6 oz. of frefh peel of Seville

oranges in 3 lbs. of boiling water for 1 2 hours ; then adding

4 lbs. of refined fugar in powder to the (trained liquor, and

expofing it to a gentle heat, fo as to form a fyrup.

Syrupus Aurantii, fyrup of orange, of the Dub. Ph., is

had by macerating 8 oz. of frefh peel of Seville oranges in

fix pints of boiling water, for 12 hours, in a covered veffel,

and diflolving as much fugar in the filtered liquor as will

form a fyrup.

A fyrup equally agreeable and efficacious may be made
by adding f

J j of tincture of orange-peel to a pint of fimple

fyrup.

Syrupus Colchici Autumnalis, fyrup of meadow-faffron,

of the Edinb. Ph., may be made by macerating 1 oz. of frefh

meadow faffron-root (bulb), cut into thin flices, in 16 oz.

of diftilled vinegar, for two days, fhaking the veffel occa-

fionally ; then expreffing and gently Itraining the liquor,

and adding to it 26 oz. of refined fugar in powder ; and
then boiling a little, fo a3 to form a fyrup. With the fub-

ftitution of fyrup for honey, this preparation is fimilar to

oxymel ; and the dofe is fjjj, increafed gradually to f3j
or more.

Syrupus Croci, fyrup of faffron. See Saffron.
Syrupus Dianthi Caryophylli, fyrup of the clove-July

flower, of the 'Edinb. Ph., is obtained by macerating 1 lb. of
recent petals of the flower, freed from their claws, in 4 lbs.

of boiling water for 12 hours, then adding 7 lbs. of refined

fugar in powder to the ftrained liquor ; and diflolving it

$yith a gentle heat, fo as to form a fyrup.

jJyrupws Caryophylli Rubri, fyrup of clove-July flower,

of Dub. Ph., is prepared by macerating for 12 hour«, 2 lbs.

of the frefh petals, freed from the claws, in fix pints of
boiling water, in a glafs veffel ; and diflolving a fufficient

quantity of fugar in the ftrained liquor to make a fyrup.

This fyrup is valued for the rich colour and agreeable

flavour of the flowers. Alkalies change the colour to green,

and thus form a teft of the genuinenefs of the fyrup.

Syrupus Limonis, fyrup of lemon, of the Lond. Ph., is

made by diflolving 2 lbs. of refined fugar in a pint of
ftrained lemon-juice.

Syrupus Citri Medica, olim Syrupus I.imonum, fyrup of

lemons, of the Edinb. Ph., is prepared by diffolving five

parts of refined fugar in three parts of ftrained lemon-juice,

after the faeces have fubfided, fo as to form a fyrup.

Syrupus Limonis, fyrup of lemon, of the Dub. Ph., is

made by putting two pints of expreffed lemon-juice, after

the faeces have fubfided, into a matrafs, and immerfing it

in boiling water for a quarter of an hour ; {training it

through a fieve when cold, and making it into a fyrup.

This is an agreeable fyrup for acidulating barley-water or

other drinks in febrile difeafes : it is alfo an ufeful adjundl

for gargles in inflammatory fore-throat.

Syrupus Mori, fyrup of mulberry, of the Lond. Ph.,
is made by diflolving 2 lbs. of refined fugar in a pint of
ftrained mulberry juice, as for fyrup. This is ufed for the

fame purpofes as the fyrup of lemons, and has a better

colour.

Syrupus Opii, fyrup of opium, of the Dub. Ph., is ob-

tained by macerating 18 grains of the watery extraft of
opium in 8 oz. of boiling water, till the opium be diffolved ;

and then adding fugar, fo as to make a fyrup. This is an
ufeful anodyne for allaying the irritation which occafions

cough in catarrh after the inflammatory fymptoms are

abated, and for procuring fleep, in the difeafes of children.

Syrupus Papaveris, fyrup of poppy. See Poppy.
Syrupus PcSoralis, fyrup peftoral, a form of medicine

prefcribed in the late Lond. Ph., and intended to ftand in

the place of the fyrup of maiden-hair, and fome others of

that kind. It is to be made thus : take leaves of Englifh

maiden -hair dried five ounces, liquorice four ounces, boiling

water five pints ; fleep the ingredients for fome hours, and

afterwards ftrain off the liquor ; and when it is made clear

by fettling, add to it the neceflary quantity of fugar to

make it a fyrup in the common way.
Syrhpus Rhaados. See Poppy.
Syrupus Rhamni, fyrup of buckthorn, of the Lond. Ph,,

is prepared by fetting apart four pints of the frefh juice of

buckthorn berries for three days, that the fteces may fub-

fide, and ftraining it: adding to the ftrained juice ginger-

root fliced, and pimento berries bruifed, of each half an

ounce ; then macerating in a gentle heat for four hours,

and Itraining ; boiling the remainder of the juice down to

li pint, mixing the liquors, and adding 3^ lbs. of refined

fugar, as for making fyrup.

Syrupus Rhamni Cathartici, fyrup of buckthorn, of the

Edinb. Ph., is made by boiling two parts of the clarified

juice of ripe buckthorn berries, and one part of refined

fugar, fo as to make a fyrup. This is a brifk cathartic j

but on account of the roughnef? of its operation, it ie

feldom ufed, except as a horle medicine. The dofe is from

f 1 fs to f ?j, drinking freely of tepid demulcent fluids

during its operation. See Rhamnus.
Syrupus Roft, fyrup of rofes. See Rose.

Syrup of Sapor, is an ancient medicament, the bafe of

which is apples, with juices of buglofs, anife, laffron, &c.

Thus called from Sapor, king of Perfia, who overcame the

emperoy
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emperor Valerian, and who was fuppofed to be the in-

ventor of it.

Syrupus Saccharum. See Sugar.
Syrupus Sci/U Maritim*. See Squills.

Syrupus Sennt. See Sens \.

Syrupus Sulphuris. Sec Sulphur.
SYRUPUS Tolutanus, fyrup of Tolu, of tlic Lond. Ph., is

prepared by boiling i or.. 01 the balfam of Tola, in a pint of

boiling water, for half an hour in a clofe vcdel, frequently

iltrripg it, and draining the liquor when it is cold ; then

adding 2 lbs. of refined fugar.

SyRUPUS Toluijcra Btiljhini, vulgo Syrupus Balftimicus,

fyrup of Tolu, commonly called balfamic fyrup, of the Edinb.

Ph., is obtained by adding to 2 lbs. of common fyrup, im-

mediately after it is made, and before it is quite cold, I oz.

of tincture of balfam of Tolu gradually, and with frequent

llirring.

Syrupus Viola Odorettt, fyrup of violet, of the Edinb.

Ph., is made by macerating a pound of the flowers of the

odorous violet in four pounds of boiling water for 24 hours,

in a covered glafs or glazed earthenware vcdel ; then drain-

ing without expreffioh, and adding j~ lbs. of refined fugar

in powder, fo as to make a fyrup.

Syrupis Viola, fyrup of violet, of the Dub. Ph., is pre-

pared by macerating for 24 hours, 2 lbs. of the frefli petals

of the violet, in five pints of boiling water ; then draining the

liquor through fine linen with expreffion, and adding a fuf-

ficient quantity of water to make a fyrup. This fyrup has

a deep blue colour, and a very agreeable flavour ; but the

colour is injured by keeping, and hence the fyrup is often

counterfeited with materials which have a more permanent

colour, and which are more eafily obtained. The fraud is de-

tected by adding a little acid or alkali to a portion of the

fufpected fyrup ; if it be genuine, the acid will change the

blue colour to red, and the alkali to green ; but if it be

counterfeit, there will be no fuch changes. This fyrup

acts a3 a gentle laxative when given to infants ; but it is

chiefly ufed as a ted of acids and alkalies.

Syrupus Zingileris, fyrup of ginger. See Ginger.
SYRTITES, in Natural Hiftory, is ufed by fome authors

as the name of a gem of a very beautiful appearance, in the

fubftance of which are interfperfed faint dars of a faffron

colour.

SYRUS Lapis, a name given by the writers of the mid-

dle ages to a foflil, feeming to be the fame with the thymus
of Pliny.

SYS1NA, in Geography, a town of Sweden, in Tavaft-

land, on the Pajana lake ; 25 miles E. of Jamfio.

SYSSARCOSIS, in Anatomy, the connection of parts

by mean'' of mufcles.

SYSSEL, in Geography, the appellation by which a dis-

trict is diitinguifhed in Iceland. The ifland is divided into

four large departments, called " amts ;" the northern,

fouthern, eaftern, and wedern amts. T-hefe are fubdi-

vided into didrifts, called fyffels, and the fyffels into pa-

rifhes. The fouthern amt contains fix diftricts : the wed-
ern amt contains feven ; and the northern and eadern amts

contain fix diitricts or fyffels. In all thefe diftricts, the total

of farms is 478 1 ; of families, 7401 ; of farmers, 582 1 ; of hire-

lings having grafs, 733 ; of thofe without grafs, 590 ; of

priefls, 231 ; of civil officers, 45 ; of males, 21,476 ; of fe-

males, 25,731 ; and total of inhabitants, 47,207. It appears

from the general refults of the eftirr.ates for the years 1804
and 1 80S, that the population is on the increafe in Iceland.

The excefs of the female population is very confiderable ;

and the average longevity of the women is greater than that

of the men.

The population ha, varied little during the lad ICO years.

Vol. XXXIV.

In the year 1703, it amounted to 50,444
1770 .... 46,201
,783 .... 47,287

,1801 .... 47,207
1804 .... 46,349
1808 .... 48,063

Mackenzie's Trawl .

SYSTASIS properly only denotes the confidence of any
thing, as of a fyrup or ointment ; but authors have ufed it

alfo in a different fenfe. Hippocrates underdands by it *
collection of humours about the palate ; and fometimes ex-
prefles by it a contraction of any part of the body from an
uncafinels, or fenfation of pain.

SYSTEM, SystbHA, formed from av-r^u, compoJilitn,ii\

the general denotes an allemblage or chain of principles and
conclusions ; or the whole of any doctrine, the feveral parts
of which are bound together, and follow or depend on each
other.

In this fenfe we fay, a fydem of philofophy ; a fydem of
motion ; a fydem of fevers, &c. Divines have framed
abundance of fydems of grace ; the fydem of intermediate
fcience, and predetermination, are invented to explain that
of grace.

Defcartes's fydem is held deftructive to religion. Gaf-
fendus renewed the ancient fydem of atoms ; which was
that of Democritus, followed by Epicurus, Lucretius, &c.
Sir lfaac Newton's doctrine of colours, M. Leibnitz's pro-
togtea, and fome difcourfes of M. Juffieu, ip the Academy
of Sciences, to fhew that there are bodies whofe parts are
not to be dellroyed by any natural agents, are very favour-
able to the fydem of Gadendlis.

Experiments and obfervations arc the materials of fyflems

;

an infinity is required to build one.

SYSTEM, in AJlronomy, denotes an hypothecs or fuppo-
fition of a certain order and arrangement of the feveral
parts of the univerfe ; by which adronomers explain all the
phenomena or appearances of the heavenly bodies, their mo-
tions, changes, &c.

This is more peculiarly called thefyjlem of the -world, and
fometimes thefo/ar fyflcm.

Syjlc/n and hypothecs have much the fame fignification ; un-
lofs, perhaps, hypothefis be a more particular fyftem ; and
fydem a more general hypothefis.

Some late authors, indeed, furnifli another didindtion : an
hypothefis, fay they, is a mere iuppofition or fiction ; found-
ed rather on imagination than rcafon ; a fydem is only built
on the firmed ground, and raifed by the fevered rules : it is

led on agronomical obfervations and phyfical caufes,
and confirmed by geometrical demonftrations.

The moll celebrated fyilcms of the world are, the Ptole-
maic ai d the Coperuican ; to which may be added the Egyptian
and Tychonic ; the economy of each of which is as follows.

System, Ptolemaic, places the earth at red, in the centre
of the univerfe ; and makes the heavens revolve round the
fame from eaft to wed, and carry all the heavenly bodies,
dars, and planets, along with them in twenty-four hours.

For the order, didances, &c. of the feveral bodies in this
fydem, fee Plate *XX. AJlronomy, Jig. 14, in which A ex-
hibits Ptolemy's arrangement, and B that adopted by fome
other adronomers.

The principal afferters of this iydem are Aridotle, Hip-
parchus, Ptolemy, and many of the old philolophcrs, follow-
ed by the whole world, for a great number of ages, and
long adhered to in divers univerfities, and other places,
whence free philofophizing was excluded ; but the late im-
provements have put it out of all countenance ; and we do
not want even demondration againit it.

System, Copernicau. See CorERNiCAN SyJIem.
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The planetary fyltem, defcribed under Copernican, is

the molt ancient in the world. It was the firft, that we

know of, introduced into Greece and Italy by Pythagoras;

whence, for many ages, it was called the Pythagorean fyflem.

It is conje&urcd that he was acquainted with the diurnal and

annual motions of the earth ; but he did not publicly pro-

fef3 the true fyftem of the world. This, it is laid, was

taught after his death by Philolaus, about the year 450 B.C.

as well as by Nicetas, Plato, Archimedes, &c. but loft

under the reign of the Peripatetic philofophy ; till happily-

retrieved, above two hundred years ago, by Nic. Coperni-

cus ; whence its new appellation of Copernican fyftem.

For the economy of this fyftem, fee the fcheme of it,

Plate XX. AJron.jg. 15.

System, Egyptian, was that which was taught by the

Egyptians, who had the merit of difcovering that Mercury

and Venus revolve round the fun, and not round the earth,

as it had probably been before believed : they did not, how-

ever, fuppofe the fame of the fuperior planets. See this

fcheme exhibited in Plate XX. AJlron. fig. 16.

System, Tychonic, was taught by Tycho Biahe, a noble

Dane, who was born A.D. 1546. It fuppofed the earth to

be fixed in the centre of the univerfe or firmament of (tars,

and that all the (tars and planets revolve round the earth in

twenty-four hours ; but it differs from the Ptolemaic fyftem,

as it not only allows a menttrual motion to the moon round

the earth, and that of the fatellites about Jupiter and Saturn,

in their proper periods, but it makes the fun to be the centre

of the orbits of Mercury, Venus, Mars, Jupiter, and Sa-

turn, in which they are carried round the fun in their re-

fpeftive years, as the fun revolves round the earth in a folar

year ; and all thefe planets, together with the fun, are fup-

pofed to revolve round the earth in twenty-four hours.

This hypothefi- was fo embarraffed and perplexed, that few

perfons embraced it. It was afterwards altered by Longo-

montanus and others, who allowed the diurnal motion of the

earth on its own axis, but denied its annual motion round

the fun. This hypothefis, partly true and partly falfe, is

called the SemlTychonic fyltem. For the order and economy

of the Tychonic fyftem, fee the fcheme in Plate XX. AJlron.

fiS- l 7-

System, Solar, or Planetary, is that which was taught

by Philolaus, &c. if not by Pythagoras, revived by Coper-

nicus (fee his article), and eftablifhed on an immoveable

foundation by fir Ifaac Newton. This is reftri&ed to our

fun, together with the planets and comets that move round

him at various diftances and in various periods, and occupiee
a limited fphere in the immenfity of fpace, though its limits
are unknown : the (tars, by their hitherto unmeafurable
diltance, and the little relation which they feem to bear to
us, being reputed no part of this fyftem. It is highly pro-
bable, however, as we have elfewhere fhewn, that each fixed
ftar is itfelf a fun, and the centre of a particular fyftem, en-
compalfedby a number of planets, &c, which, in different
periods and at different diftances, perform their courfes round
their refpective funs, and are enlightened, warmed, and
cherifhed by them : hence we are led to entertain a very
magnificent idea of the world ; and hence alfo arifes a kind
of fyftem of fyitems. The reader will find an ample ac-
count of this fyltem, and of the bodies that compofe it,

under Comet, particularly Planet, Satellites, Sun,
and Stars ; and alfo under the appropriate names of each
planet.

For a general view of the folar fyftem, we refer to
Plate II. AJlronomy ; and for another view of it, to P/a/cXXI.
AJlronomy, Jig. 1 . This lalt cited figure comprehends the
orbits of all the primary planets, and of three of the comets.
The parts of the orbits reprefented by entire lines are on the
north of the ecliptic, and the dotted parts on the fouth

;

the letters A and P denote the aphelion and perihelion. The
point in the centre, which ought to be only y^dth of an
inch in diameter, reprefents the fun. The figures of the
refpeftive planets (hew their comparative magnitude, that
of the fun being reprefented by the innermoit of the gra-
duated circles which inclofe the whole : they are placed ac-

cording to their aftual fituations on the 14th of June, 1806.
The letters M D (hew the mean diltance of the comet of

1759, being placed at the extremity of the leffer axis of
the ellipfe in which it mud be fuppofed to revolve.

The periodical times cf the different planets are repre-

fented in Plate XXI. AJlronomy, Jig. 2. by lines of different

lengths. The comparative velocities of the different planets

are reprefented mfig- 3- by lines which (hew the number of
Enghfh miles defcribed in a fecond, on the fcale marked in

the loweft line : and the places of the alcending nodes of all

the planets are marked injig. 4, on one half of the ecliptic,

fuppofed to be extended in a right line ; together with the

inclinations of their orbits. The line marked E E E E
(hews the fituation of the fixed ecliptic.

The annexed table (hews the elements of the folar

fyftem.

Tabular
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Tabular \ f the S Mar Syftem.
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The Sun
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7

3 23 35000
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1 51
10 37
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in 1804.
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in 1S04.

7 8 46
in 1809.

1 18 56
in 1780.

2 29 50
in 1780.
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in 1780.

Table continued.

Names of the

Planets.
Tropical Revolutions. Sidereal Revolutions.

Place of Aphe-

lion in January

1800.

Motion of

the Aphe-
lion in

100

Years.

Longiiude of

afcending Node
in 17 50.

Vloiien of

Nodes in

100

Years.

Eccentrici-

ties, tlir mean
Di fiances be-

ing 100,000.

Greateft Equa-
liuii of Centre.

The Sun. D. H. M. S. D. H. M. s. S. D. M. S. D. Hi Si Si D. M. S. D. M. S. D. M. S.

Mercury 87 23 14 32.7 87 23 >5 34- 6 8 14 20 50 1 33 45 I 15 20 43 I 12 10 7955-4 23 40 O
Venus
The Earth

The Moon.

224 l6 41 27.5

365 5 48 49
224 16 49

6 9

10.6

12

10 7 59 1

9 8 40 12

121
19 35

2 14 26 l8 51 40 498.

1681.395
47 20

1 55 30-9

Mars 686 22 18 27.4 686 23 3° 3 j. 6 5 2 24 4 1 51 40 1 17 38 38
2 20 58 40

O 46 40 •4183-7 10 40 40

Ceret 1681 12 9 - - .
J

4 25 57 15
in 1802.

-
in 1802.

2 21 6 C
- 8141. 9 20 8

in 1804.

Pallai |
4' 2i9d

, or4
v

7
m 7

1703 16 48
Iio 1 7

in 1802.
- 5 22 28 57 .

in 1804.
1

- 24630. 28 25

Juno

Vefta |

Jupiter

5' l82 d
-

8" 6od 4h
, or \

3.182 J
4330 14 39 2

- - - 7 29 49 33

2 9 42 53

- 4 21 6
in 1804. j

3 13 1

* 25096.

9322.

4332 14 27
„„ 611 8 20
10. oin 1800.

1 34 33
3 7 55 32

in 1750.
59 3° 25013.3 5 3° 3 8

Saturn 10746 19 16 15.5 10759 1 5 l ,, 2
829 4 "
in 1800.

1 50 7
3 21 32 22

in 1750. 55 3° 53640.42 6 26 42

Georo^ium 1

Sidus J
30637 400 30737 18

11 16 30 31

in 1800.
1 29 2

2 12 47
in 1788.

' 44 35 90804. 5 27 16

Height of the Atmofpheres of the New Planets, according to Schroeter.

Ceres - - 675 Englifh miles.

Pallas . - 468
4Z 2
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Elements of the solar system.

The fun, ©, revolves on his axis in 25* loh. The inclination of his equator is 7 20". The place of its afcending node,

Si, 2 s
1 8°, or 78 from the equinoftial point Aries. His diameter is 883,000 Englifh miles, and his denfity, to that

of the earth, as .255 to 1. His mean apparent diameter is 31' 57" ; his mean parallax 8".75-

Mercury 8 Venus $ Earth @ Mars $
1801. Jan. 1.

Juno f Pallas
<J>

Ceres p Jupiter If. Saturn •? Georgian

1805. Jan. 1. 1801. Jan. 1. Planet $

7°
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i» 15 58'
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5
3 n°54'| os 9 57' J 3

s 9° 40' I 2 s
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I
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The obliquity of the earth's equator to the ecliptic-

is 23° 28'; its fecular diminution 50"; its periodical

change in a revolution of the moon's nodes, 9" each way ;

the annual prcccflion of the equinoxes is 5o."25 ; the

grcateft apparent change of place of the liars from the

aberration of light, 20" each way.

The mean inclination of the orbit of the moon, 5 , is

c D 9' ; the place of the afcending node 13 56'; the mean

diltance 240,000 mile* ; the eccentricity 13,700 miles ; the

place of the apogee 2 s 26" 7' ; the moon's place 3' 15 2';

the diurnal motion of the node 3' 10"; its tropical revolution

:28d 4h 52' 52", its lidereal revolution 18 223'' 7
1
' 13'

17"; the tropical revolution of the apogee 8 31 i
J 8h 34'

57"; its lidereal revolution 8' 3l2d II" II'; the moon's

tropical revolution 27' 1

7
11 43' 5" ; her fynodical revolution

with relpeft to <9, 29'' 12 1
' 44' 3"; her diameter 2163

miles ; her mafs T
' th of the earth's ; her denfity .742 ; her

apparent diameter 29' 12" to 33' 34" ; W horoeontal
parallax 53' 46'' to 61' 26"; at the mean u , 57

1 1".

1 Jan. 1801.

The fidereal periods of the fatellites, and their diflanccs

in femi-diameters of the planets are, Jupiter's I. r 1
ifi'

1 27'

33". D. 5.67. II. {'' 13" 'S'42
1
'- D.9. III. 7" 3" 42' 33".

D. 14.38. IV. i6d i5''32'8". D. 25.3. The third, which
is the largell, is about the fize of the moon. Sati.rn't- ring

ioh 32' 15". D. 2.33. I. or VII. 22 1
' 37' 23". D. 3.7. II.

or VI. 1'1 8 h
53' 8". D 4.2. III. or I. i

d 2i h 18' 26". D.
4.9. IV. or II. 2' 1 17" 44' 51". D. 6.3. V. or III. 4<> ,2h

25' 11". D. 8.7c. VI. or IV. jj
d 22''4i''i6". D. 20.3.

VII. or V. 79'
1

7
h 53' 43''. D. 59.15. The longitude of

the nodes of the ring 5
s

i"j"' 13', retreating about 35 in a
century. The Georgian planet's I. 5

d
. D. 12.7. II. 8d.

D. 16.5. III. to". D. 19.5. IV. i3. d
5. D. 22. V. 2$*.

D. 44. VI. io8d
. D. 88.

A Table of the Chronology of Aftronomers.

) HERMES 14jo. B.C. CHIRON 9so. BABYLONIAN OBSERVATIONS 719.

700 B.C. 6 00 5

.... |
... .

00 4 00 a 00 200

.T H A L E S.

.PYTHAGORAS
M E T O

.E U D
N I

X U S. .EPICU
CETAS ARIS
PHHOLAUS TIM

A

RU S.

TYLLUS
OCHARIS
R A T U S
A R I S T A R C H U S
APOLLONIUS P.

ARCHIMEDES.
.ERATOSTHENE

•-'oo B.C. 1 00 BIRTH OFICHRIST. 1 00 S 00 300
.... | ... .

6.

HIPPARCHUS.
.CAESAR.
SOSK. ENES

MANILIUS

P T O L E M Y

j00 -i

.... 1 .

00 s

.... 1 ... .

00 '

.... 1 ... .

00 ; 00 800
... 1 ........ 1 ... .

T H
| E O N | A L

800 1)00 10 00 11 00 19 00
. ... 1 ........ 1 1 - - . .... 1 1 . . . .

MA MO UN
ALBATEGNI

1BN JUJNIS COCHEOUKING

uoo 1

. . . . 1 . .

00 IS

....
|
... .

OO 16

.... | ... .

00 17

.... 1
... .

00 1 600
....

|
... .

1 1. UGH BEICH .COP ERNH
.WILLIAM H.

.TYCHOHKAHK
.N A P I E

,G A L
.KEP

.H E V E L 1 U S.

.D. C A S S I N
.H V Y G E N S.

R. .H O K E
1 L E 0: N E W 1

L E R. .FLAMSTEE

I.

O N.
D.
BIRD
BRADLEY.
GRAHAM
E U L E R.

.DOLLOND
R A M S D E N
MASKELYNE
HERSCHELl

See Young's Philofophy. Fergufon's Altronomy, by Brewfter, vol. ii.

Systems
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Systems of Mineralogy, fee Mineralogy, under which

article the molt eminent fyltematic writers on mint ml<> /v

are enumerated from Agricola to Werner and Haiiy ; and

fome account is given of the principles of clailification on

which the different fyllems are founded. Notwithstanding

the labour and talents which have been employed to frame

fyllems of mineralogy conformable to natural and fixed

principles of arrangement, it mult be confelled that much
remauis which is arbitrary and uncertain in them all. Mi-

neralogies are not yet agreed as to the principles on which a

mineralogical fyllem Ihould be framed, whether on the ex-

ternal character, or the chemical compofition of minerals ;

nor do they even agree in their definition of the effential

characters which coullitute mineral/pedes.

In the claffification of minerals, molt mineralogifts have

confidered the chemical compofition as too important to be

difregarded, wherever it would agree with the other prin-

ciples of arrangement. Even the Wernerian fyftem pro-

files to be founded on the natural alliances and differences

obfervable among minerals ; and thefe are defined by Werner

to depend or. the quality, quantity, and mode of combination

of the conltituent parts ; and he confiders all minerals as be-

longing to the lame fpecies, that have the fame external

form and the fame conitituent parts. N >twithltanding

this definition, minerals that differ almoll entirely in their

chemical compofition are arranged together by Werner, and
«' it is only when chemical refults agree with the natural alli-

ances (fays Mr. Jamefon), that he gives them a place in his

fyftem." This, it mult be admitted, is either a departure

from the principles laid down, or a very indefinite application

of the terms natural alliance, which was before defined to

confift in the quality, quantity, and mode of combination of

the conltituent parts.

According to the principal French mineralogifts, the fimi-

larity of compofition in minerals, forms the molt important

alliance which they can poffibly have : if two minerals were

compofed of the fame conltituent parts, they would be of

the fame fpecies. The proportion of the conltituent parts

which conltitute the type of the fpecies, is determined by
the cryltallization ; for it is afiumed, that the fame propor-

tions of conftituent parts, give invariably the fame primitive

forms. On thefe principles Brongniart defines mineral fpecies

to be " an affemblage of individuals having the fame compo-
fition and the fame primitive form." (Introduction a l'Etude

des Mineraux.) This principle of claffification appears na-

tural and fcientific, but unfortunately it is of limited appli-

cation, as a great number of minerals never occur cryftal-

lized : fuch mult, therefore, be left out of the fyftem, or be
claffed in an arbitrary manner.

In every fyftem of claffification, it is propofed either to
affitl the ftudent to difcover the name6 of minerals from their

external characters, or to affign to them their proper place
in nature, according to the moll effential points of refem-
blance which they prefent to the minerals among which
they may be claffed. The firft is called the artificial mode
of claffification ; the latter, the natural. Some mineralogifts

regard the former as undeferving the name of fcience, being
little more than a mere mechanical contrivance to recognize
the name of known fpecies ; according to Berzelius, this can
rank no higher compared with a proper fyftem, than as an
index to a book.

Dr. Thomfon, however, has well obferved, that before
the chemical analyfis of a mineral can lead to any ufeful

inferences, we mult be fure that a fpecimen belongs to the
fpecies we fuppofe, and alfo that it is unmixed with any
other mineral. Now this can only be known by an ac-

quaintance with the external characters, which mult there-

fore ferve as the bans of our mineralogical knowledge.
Annals Df Phil. April, l8iy.

In the prefent lt;tte of mineralogical fcience, it feems
highly expedient that there Ihould be two diltinct fyftems;
the one which mould arrange minerals according to the ap-
pearances and properties by which they may be the molt eafily

diftinguilhed ; the other, which Ihould be ftriftly fcientific,

in which minerals fhall be arranged according to their con.
ftituent parts, and the proportions in which they combine :

the latter fyltem mult be dependent on the progrefs of che-
miltry for the flate of perfection it may attain.

Both thefe methods of arrangement have recently been
adopted ; the firlt by Mr. Arthur Aikin, in his Manual of
Mineralogy ; the fecond by the celebrated Swedifh chemift,

Berzelius, in a work, intitled " An Attempt to eftablifh a
pure fcientific Syltern of Mineralogy, by the Application of
the electrochemical Theory, and the chemical Proportions."
The views which Berzelius has difclofed are novel and highly
important, and may ultimately give an entirely new form to
the fcience. He defines mineralogy to be the fcience which
treats of the elementary combinations of unorganic fub-

ftanccs, found in or upon the earth, and of the various

forms and the different foreign admixtures under which thefe

bodies make their appearance. The knowledge of the

combinations themfelves, their compofition and chemical pro-

perties, belongs to chemillry, fo that fcientific mineralogy

may be confidered as a part of chemiltry.

Hence, fays Berzelius, it is clear that mineralogy can
have no other fcientific arrangement than a chemical one,

and that every other is foreign to mineralogy as a fcience.

The prevailing theory and arrangement of chemiltry mult
be that of mineralogy alfo. If this has not hitherto been
the cafe, it may be attributed to the recent period in which
chemiltry has received its greateft improvements, and alfo

to the circumllance, that the framers of fyllems of mine-

ralogy, have not previoufly applied themfelves with equal

zeal and fuccefs to chemiltry, and confequently have not

been enabled to perceive the neceflary connection between

them. By the influence of electricity on the theory of che-

millry, this lafl fcience has experienced a greater revolution

than it did by the doctrines of Stahl or Lavoifier. The
objedt of Berzelius is to fhew that the influence of the electro-

chemical theory extends to mineralogy, in the fame degree

as to the parent fcience chemiltry ; and alfo that the doc-

trine of definite chemical proportions is equally applicable

to the elementary combinations in the mineral kingdom, and

will give the fame degree of mathematical certainty to the

arrangements of a mineralogical fyllem, which it has already

given to chemillry. From the electro-chemical theory, we
have, fays he, been taught to feek in every compound body

for ingredients of oppofite electro-chemical properties j and

we have learned from it, that the combinations cohere with

a force, which is in proportion to the degree of oppofition in

the eleftro-chemical nature of the ingredients. Hence it

follows, that in every compound body there are one or more

electro-pofitive, with one or more electro-negative ingre-

dients. By electro-pofitive ingredients, he defignates fuch

as have inflammable bodies, or falts for bafes ; and by electro-

negative, the oxygen and oxyds which go to the negative

pole of the Voltaic battery. In other words, every fub-

itance called a bafisin chemical combination, mult have ano-

ther which acta the part of an acid, though the latter, when
uncombined, may not be diftinguilhed by a four tafte, or the

property of changing vegetable blues to red. The body

which, in one cafe, is electro-negative, may, in another cafe,

be electro-pofitive, and may be united to a ftronger electro-

negative, that is, it may be the bafis to a ftroDger acid.

Thus,
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Thus, in the union of two acid*, the weaker ferves as a bafis

to the ftwnger ; and every combination of two or more

exytK po nature of a fait, one of the oxyds per-

forming the functions of an acid. Were the combination

decompofed by the Voltaic battery, one oxyd would be

collected round the negative and the other round the politive

pole. Hence in every mineral compofed of oxydized bodies,

whether of an inflammable or earthy nature, we mull feek

for the ele£tro-negative and eleftro-pofitive ingredient ; and

after the nature and qualities of thelc are found, a critie.il

application of the chemical theory will tell us what the

mineral is.

The mod ufual mineral combinations between oxyds

contain three oxyds, of which two are bafes and one acid
;

and lefs frequently two acids and one bafis, refembling the

two eludes of double falts in chemiltry. It not unfrequently

happens that there are even three or four bales for one acid ;

but we very rarely find a chemical combination of two bafes,

each united with its different acid.

If with thefe theoretical ideas we review the productions

of the mineral kingdom, what a light do they at once throw

on the compounds of various metals united with fulphur, or

on the compounds of various earths and metallic oxyds :

ord at once becomes vifible in this apparent chaos, and

miin.;alogy affumes the character of a fcier.ee. We imme-

diately difcover a numerous clafs of minerals, the fimilarity

of which to falts had already been pointed out by chemiits,

though they were unable to make a more extenfive applica-

tion of thefe refemblances. This clafs coi lilts of minerals

in which filex afts the part of an acid ; it contains an end-

lefs variety of fingle, double, triple, and quadruple falts of

different degrees of neutrality, or with excefs of acid or bafe.

Thus alio oxyd of titanium, oxyd of tantalum, and fcvcral

metallic oxyds, not confidered as acids, occafionally act the

part of acid' ; fo that the whole of the extenfive range

of earthy minerals may be clafled on the fame principles as

falts.

That filex performs the functions of an acid in the mineral

kingdom, was an opinion advanced by Mr. Hume fo early as

180J, and he adduces the neutralizing effects of filex on

alkalies in the formation of glafs as an illuftration. (See

SlLICIATES.) Berzelius regards this new vii w re fpecting the

combinations of filex with different bah . a the moft im-

portant ftep which mineralogy has eTer made towards its

perfection as a fcience.

The circumftar.ccs which have contributed to conceal the

exiftencc of chemical proportions in mineralogy are, want

of fufficient care in analyfis and the difficulty of meeting

with mineral productions perfectly free from admixture with

foreign and accide.ital in. Even the moft regular

and tranfparent cryftals are Seldom entirely free from foreign

admixture. The fubftance of whicli a folution contain

moft, or with which it is faturated, forms the cryftal ; but

this cryltal includes parts of the folution between its \,.

which not unfrequently change its colour, and rend-

more or le£s impure. Hence we find, in the analyfe; of

cryftallized minerals, two, three, or more ingredients, which

only amount to I per cent-, and fometimes lef ; thefe we

have no reafon to bel eve belong to the com- t the

cryftallized mineral, but are accidental admixtures; and

thefe foreign fubftances fliould be Subtracted from the

ar.alyfes, if the refults are expected to agree with the doc-

trines of chemical proportion.

Ttie form, Specific gravity, colour, and tranfparency of

cryftals, is alfo fometimes changed by the depofkion of two
different compounds in contact with each other : thus the

arragomte owes its peculiar form to a particle of flrontian

8

being in contact with carbonate of lime at the time of its

cryftalli/.ation. As the latter kind of admixture makes
known by changing the cryftalline form of a mineral,

it may be more ealily detected.

In determining the chemical proportions of minerals, and
the distribution of the ingredients, Berzelius docs not, in

the lirll place, feek for this proportion in the relative quan-
tities ol the various elementary conltitticnt part- ; but he

confidera the particles of the different elements gs forming

binary compounds, which combine with each other in defi-

nite quantities. This he illultrates by an analogous mode
the distribution and proportions of the fub-

ftances which compofe the well-known fait alum. If, fays

he, we were to go no farther than to confider this fait as

confuting ofpotaffium, aluminum, fulphur, hydrogen, and

oxygen, we fhould, in a fcientific view, derive but little

advantage from fuch a ftatement. We come a ftep nearer

the nature of the compound, when we confider it as com-
pofed of fulphuric acid, alumina, potafh, and water. This
was long regarded as the compofition of alum ; hence it

was called a triple fait, as confiding of three principal in-

gredients. The next ftep to a more perfect knowledge
of alum, was the confidering it as confiltinsj of fulphate of

potafh, and fulphate of alumina, with water of cryftalliza-

tion. The doctrine of chemical proportions completed our

knowledge of this fait, by (hewing that it confifts of one

particle of fulphate of potafh, three particles of fulphate of

alumina, and twenty-four particles of water of cryftalliza-

tion. Chemifls have long confidered one important clafs

of minerals as compofed of peculiar earths, without point-

ing out their exact combinations, or the definite propor-

tiona in the combinations, in the fame manner as they till

recently viewed the compofition of alum. Since the deve-

lopement of the eleCtro-chemical theory, and the difcovery

of the laws of chemical proportion, it becomes ncceffary to

adopt an expofition of the nature of minerals, conformable
to the improvements of chemical fcience.

Silex is the molt abundant fubftance of which the furface

of the globe is compof. d ; and, according to Berzelius, the

illuftration of that order of minerals in which filex fupplies

the place of an acid, (bemt>- the electro-negative ingredient,)

throws the greateft bght over the relt of mineralogy. The
minerals of this order are the moft numerous, and he has

given to their the name of filiciates. Silex, as an acid,

pofhffe. the property of forming filiciates of many different

degrees of Saturation. The m ral are thofe in which
the filex contains the fame quantity of oxygen with the

bafe. Thefe he denominates (imply Jiliciates. When the

(i lex. contains three times the oxygen of the bafe, they are

called triftticiitei. When twice the oxygen, lifiliciates.

But when the bafe contains more oxygen than the filex,

they are called fulfiliciates, and are defignated by the terms

bl, tri, &c. to announce that the bafe poffefles twice or

tiirte times the oxygen of the filex. Of thefe modes of

combination he has given Several examples, from which we
Select a few as illuftrative of his theory. It may be proper
lirlt to Irate that he calculates the oxygen in the following

earths and alkalies as under :

Oxygen.

In loo parts of filex or filica - - - 49.64
alumina - 46.7
inagnefia - - - - ^
lime 28

barytes - - - - 10.5

foda .... 25.66

potafh - - - - 17

la
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In the examples which he has given, we are not to expect

the analyfis to coincide exactly with the calculation, par-

ticularly in compound minerals ; but mult be content, he

fays, with fuch refults, if the difference from the calculation

does not exceed the ufual errors in other analyfes.

Example Calcareous Trifiliciate, a mineral from Adel-

fors, analyfed by Haflinger.
Proportions

of oxygen.

Silica 57.77 1 holding f = 28.75 1 3
Lime 35.50) oxygen \— 9.80 J I

Alumina 1-83 7 Thefe are confidered as for
Oxydof.ron i.ooj-

gredients .

from the molt elcctro-negative to the moft electro-pofitive,
in every clafs. This order is nearly as follows :

Calculated

refults.

58^62

34-^8

Lois .3 85 J

In this example, we may obferve, that, according both to

the analyfis and the calculation, the filex, which may be

confidered as the acid, contains three times more oxygen
than the lime, which is confidered as the bafe.

Calcareous Bifdiciate, or Table Spar, analyfed by Kla-

proth.
Proportions Calculated

ofoxygen. refults.

Silica . jol
h|d|

f =»4-»»7 6 5°

Aluminous Siliciate. Sommite.

Silica 46") holding f= 22. 83") I 46.05
Alumina 49 j oxygen \= 23.28 J I 48.95

Foreign ingredients, lime, 2; oxyd of iron, 1.

The above are examples of fimple filiciates ; but Ber-

zelius ftates that filex, like other acids, forms alfo double

falts or filiciates ; and we moft frequently find that the

bafes which have a tendency to produce double falts with

other acids do the fame with filex.

Example ofa doublefdiciate . Trifiliciate of Potafh and Lime ;

the Icthyophthalmite of Werner. Apophyiltite of Haiiy. It

contains

Proportions Calculated

of oxygen. refults.

Silica * 2 "1 r= 25.81
|

18 50-83
Lime 24-5 1

contains )= 6.72

1

I J 25-4
Potafh 8 oxygen )= 1.26

1

1 8.24

Water 15 J 1 = I 3-J 3.\ 10 '5-89

This mineral is thus a double fait, or filiciate of lime and

of potafh, in which the former contains five times the oxygen
of the latter, and the filex thr^e times the oxygen of the

bafes. It is compofed of one particle of trifiliciate of potafh,

and five particles of trifiliciate of lime.

Berzelius gives examples of more complex filiciates, but
the above may ferve to (hew the mode which he adopts in

the diftribution of the component parts of filiceous minerals,

and in eltimating their proportions ; and we may make a

fimilar application of the fame principles to other minerals.

The miueralogical arrangement propofed by Berzelius, is

founded on the order of the electro-chemical properties of

bodies, beginning with the moft electro-negative oxygen,

and terminating with the moft electro-pofitive potaffium,

and placing every compound body according to its moft

eleftro-pofitive ingredients. But he obferves, that in the

prefent ftate of fcience, we muft be content with an ap-

proximate arrangement. He divides fingle bodies into

three claffts. 1. Oxygen: 2. Simple non-metallic inflam-

mable bodies, which he calls metalloids : 3. Metals. He
arranges them in the order in which they follow one another,

tz

1. Oxygen.

2. Metalloids.

.Sulphur.

Nitricum, or the radicle of)
azote. f

Muriatic radicle. Carbon.
Phofphorus. Hydrogen

Fluoric radicle.

Boron.

3. Metals.

Arfenic.

Chromium.
Molybdenum.
Tungften.
Antimony.
Tellurium.

Silicium.

Tantalum.
Titanium.

Zirconium.

Ofmium.
Bifmuth? (uncertain;

Iridium.

Platinum.

Gold.

Rhodium.
Palladium.

Mercury.
Silver.

Lead.

Tin.

Nickel.

Copper.

Uranium.
Zinc.

Iron.

Manganefe.
Cirium.

Yttrium.

Glucinum.
Aluminum.
Magnefium.
Calcium.

Strontium.

Barytium.

Sodium.
Potaffium.

Every one of thefe bodies can conftitute a mineralogical

family, which will confift of that fingle body, and all its

combinations with bodies that are electro-negative towards
it, that is, all thofe which (with fome fome few exceptions)

precede it in the above feries. Thus there may be as many
families as there are fimple fubftances. The families he

divides into orders, according to the different electro-nega-

tive bodies with which the moft electro-negative are com-
bined. The characters, and the formulae propofed by Ber-

zelius to exprefs in a concife manner the different mineral

combinations, it is unneceflary to ftate, as thefe will probably

undergo a confiderable change when the fyftem fhall have

attained a more complete form. It muft be confefled, that

the obftacles which oppofe themfelves to the formation of a

complete mineralogical fyftem, on the principles propofed

by Berzelius, appear to be great, particularly with refpect

to many of the minerals that never occur cryftalhzed, as

it feems that we have no means of determining the proper

conftituent ingredients from the mechanical adni'xtures

which they may contain. If, indeed, chemiftry fhould ever

attain that high degree of perfection which will enable us

to difcover the limits of all the poffible combinations of the

elementary parts of minerals, we may then fubtradt from

our analyfes thofe parts which do not fall within thefe

limits, as being in mechanical admixtures, in the fame

manner as the chemift is now enabled to determine, from

the doctrines of definite proportion alone, the quantity of

uncombined acid or alkali that exifts in a faline folution,

when either of the ingredients is in excefs.

If one clafs of ftony bodies confifts of falts, in which filex

performs the functions of an acid, combining with them in

definite proportions, the difcovery of thefe proportions in

the different combinations, is a moft important ftep to the

advancement of mineralogy as a fcience.

It
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It remain* that we notice the mineral fyflem of Mr. Aikin,

the principal object of which is to enable the Undent to

alcertain the names of known minerals from certain pro-

perties joined with their external characters. The difficulty

of attaining this knowledge from th<- fyftems hitherto pub-

lished, is univerfally acknowledged, although the number of

mineral*, confidered as fpecies, does not exceed four hundred.

Mr. Aikin arranges minerals into four claiTes, from their

chemical characters. The orders are di'.tinguifhed by pro-

perties which are fuppofed to be the mod characterise, or

by which they may be mott ealily known.

Class I.—Non-metallic combuitible minerals.

Order I.—Combuitible with flame; 2, without flame.

Class II.—Native metals and metalliferous minr.

Order I .—Volatilizable wholly or in part by the blowpipe,

into a vaoour which condenfes in a pulverulent form on a

piece of charcoal held over it.

Order 2.—Fixed, not volatilizable, except at a white heat.

The minerals of thefe two orders are arranged as they are

more or lefs volatile, have a metallic or non-metallic lullre,

are magnetic or non-magnetic, or are reducible to the

metallic (late.

Class III.—Earthy minerals.

Order 1.—Soluble wholly, or in a considerable portion,

in dilute muriatic acid.

Order 2.—Fufible before the blowpipe.

Order 3.— Infufible before the blowpipe.

The minerals of orders 1 and 2, are arranged accord-

ing to their degrees of hardnefs.

Class IV.—Saline minerals.

Order I .—When diffolved in water afford a precipitate

with carbonated alkali.

Order z.—Do not afford a precipitate with carbonated

alkali.

The different orders and fubdivifions in each clafs are

arranged without any regard to the conitituent parts. But

a mineralogical defcription of each fpecies is alfo given, with

an account of the component parts of thofe minerals of which

the analyfis is known.

System of Geology. The flructurc of the globe we in-

habit, and the revolutions it has undergone in former ages,

may juftly rank among the moil interelling objects of in-

quiry that can engage the attention of mankind in an ad-

yanced ltate of the phyfical fciences. It is fcarccly half a

century fince geology began to be cultivated ; and the vari-

ous theories of the earth which appeared before that time,

can only be regarded as amuiing {peculations, unfupported

by exifting phenomena. The fyftems of Woodward, Burnet,

and Buffon, are given under the article Earth.
Since the poGtion and nature of the rocks and flrata that

compofe the crull of the globe have been inveftigated in

various parts of its furface, other theories and fyftems have

been formed, which profefs to be founded on eltablifhed

fafts, or on legitimate inferences from them. When ltriking

and complicated phenomena are firft prcfentcd to our ob-

fervation, we feek with avidity for fome general principles

which (hall connect and elucidate the whole; and if we trace

a few links in the feries which appear dependent on one

and the fame caufe, we are too apt to confider the difcovery

as already completed, and to make our future obfervations

fubfervient to the eftablifhment of a fyltem. This tendency

to form premature generalizations, is the 1 fin which molt

eafily befets" the firft cultivators of every branch of natural

fcience, and we are not to expect that geologifts could en-

tirelyefcape it' influence. Fortunately, however, two fyftems,

founded on different principles, were advanced nearly at the

fame time, with equal claims on public attention: the fup-

Vol. XXXIV.

porters of each not unfrcqucntly difagreed in their infer-

ences from the fame fads, and alfo in their expnfition ol

facts thcmfelves. Hence others were induced to examine
nature more accurately, and new and more important facts

were difelofed : thus the clouds which relied on the cradle

of geology, have been blown afide by the bree/es of con-

flicting opinions.

Every lyitem of geology, if complete, fhould comprife

the flructure and compofition of the earth's furface, the

changes which it has undergone, and the changes now tak-

ing place by external or f ubterranean agents : it fhould trace,

in exifting phenomena, the caufes by which former changes
were effected, and endeavour to difcover the extent of their

operations, and to diflinguifh partial revolutions from thofe

which have affected the whole globe.

The internal flruCture of the globe is concealed from hu-

man obfervation ; the materials ejected from volcanoes come
in all probability from vaft depths, and are compofed of
fimilar elements to thofe which form its furface; but in what
ftate thefe elements exifl in the central receffes of the earth,

or in what manner they are arranged, will perhaps for ever

remain unknown.
" A gnat efTaying the feeble efforts of his (lender probofcis

againft the hide of the elephant, and attempting thereby to
inveltigate the internal formation of that large animal, is

(fays Dr. Watfon) no unapt reprefentation of man attempt-

ing to explore the internal ftrudture of the earth, by digging

little holes into its furface." (Chemical Effays, vol. i.)

From the fractures and diflocations of the flrata, we are

however enabled to make ourfelves acquainted with the

ftrudture of the globe to far greater depths, than it is poffi-

ble to reach in mining operations ; and the fubltances ejected

from volcanoes, come in all probability from beds far below
any which rife to the furface. Still it muft be confeffed

that our knowledge of the inner part of our planet 13 nearly

confined to one fact, namely, that it pofleffes greater denfity

than the earth and Hones, of which the furface is principally

compofed.

The mean denfity of the whole globe, as afcertained by
the obfervations of Dr. Mafkelyne, corrected by profcflor

Playfair, is at leaft five times that of water. The experi-

ments of Mr. Cavendifh confirm the above eftimate. Hence,
if the globe could be weighed in a fcale, it would require

five globes of water, or two and a half of common lime-

ttone, to balance it. If the diameter of the earth be 7920
miles, and it were compofed of an outer fphcrical crult of

common ftone 1300 miles in thicknefs, it would require

that the inner fpace, 5320 miles in diameter, fhould be filled

with a fubftance equal in denfity to melted filver, that the

whole globe might have the prefent mean denfity of the

earth. If we admit the obfervations and experiments of

Dr. Mafkelyne and Mr. Cavendifh to have eflablifhed the

denfity of the earth, as above ftated, it follows that the

inner part is not a hollow fpace, neither is it filled with air,

water, or ice, as fome philofopher6 have conjectured; and if

it contain lar/e caverns, the remaining folid parts muft have

greater fpecific gravity than many of the known metals.

From obfervations made on the vibration of pendulums in

different parts of the globe, M. De la Place has recently

inferred, that the layers or beds of which it is compofed,

regularly incrtafe in denfity as they are nearer to the centre.

Thefe facts and inferences comprife all our prefent know-
ledge refpecting the internal part of the earth.

The ftrufture of the external part of our planet is ex-

pofed to obfervation in the i :terfe£tions made through

mountains by torrents and rivers, by the action of the lea

upon the coalls, by fractures of the flrata, and by the irre-

5 A gular
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gular rife to the furface in an inclined pofition. It is pro-

bable that the total thicknefs of the emit of the globe thus

expofed to our view in different diltrifts may not be left; than

four or five miles. See Rock and Stua j a.

From the phenomena prefented by the various roeks as

they rite to the furface, geologifts have drawn very different

conclufions with relpect to their formation ; and two fects

of geologifts have been formed, the one can fee in thefe

phenomena only the agency of water, and the effects of

chemical precipitations or mechanical depofits from an

aqueous fluid ; hence they have been called Neptunitts.

The celebrated profeffor M. Werner of Freybergh has

given to • uefe opinions a regular fyltematic form ; hence the

Neptunun theory is more frequently called the Wernerian
fyltem of geology. It has been explained at fome length

by the d'.icipies of Werner, and has been warmly and ably

fuppoited by many eminent geologifts. Other geologifts

confider fubterranean heat as one of the great agents in the

formation or coufolidation of rocks, hence they have been

called Voicanilts and Plutonifts, and their theory has been

called the Plutonian fyltem.

The late Dr. James Hutton, of Edinburgh, gave to this

theory certain modifications, and a more comprehenfive

range: it is hence more commonly delignated the Huttonian

fyltem. The leading pofitions in which the Wernerian and

Huttonian fyftems agree, are, that the. prefent continents

have been covered by the ocean; and that the materials of

wh'ch the upper rocks and itrata are compofed, were de-

pofited from an aqueous fluid. From thefe points of agree-

ment they widely diverge in their explanation of the caufes

by which the continents were laid dry, the mountains

elevated, and the materials converted into Hone.

Neptunian or Wernerian Syftem.—That part of the Wer-
nerian fyltem which compntes theclaffification of rock6, has

been given under the article Geology. The fpeculative part

of this fyltem comprifes the mode of their formation, and the

original condition of the globe. According to Werner, the

primeval ocean holding in lolution the materials of rocks and

Itrata, flood high over the whole earth in a cairn and undif-

turbed Itate. The elementary materials began to cryftallize,

and fall down in this quiet ftate of the waters, and formed

the granitic pavement of the globe. As the cryitallization

proceeded, elevated peaks and ridges fhot up into the water,

and occafioned the original inequalities of the furface.

Succeeding depofitions covered the fides and fummits of the

lower cryltalline maffes, forming the rocks denominated
primary. After or during this procefs, the waters began

to retire, and the fummits of the loftieft mountains emerged
from the abyfs. " The waters at this period became
agitated; yet this at firft only prevented the perfection of

the cryitallization. As the water diminifhed in height, its

motions were increafed, the agitation extended down to the

furface of the earth, and the cryftalline (hoots were de-

ftroyed ; thus the firft mechanical productions were formed.

The water ftill continuing to diminifh, the dry land began

to appear, of courfe the mechanical action of the water

would be much increafed, as alfo the formation of mecha-
nical productions." The lower rocks are entirely chemical,

but the cryftallization becomes more and more imperfect

in the newer formations, and the mechanical depofits in-

creafe, the newell formations being principally mechanical

productions. The Wernerian geologills conceive, that they

can trace this progreffive diminution of the waters of the

globe, and the change which took place in the nature of

the depofits. When we view the various depofitions from
the earlieft difcoverahle periods to the neweft, we find, fays

Mr. Jamefon, fuch differences in them, as ftiew that the

contents ot the water of the globe mult have changed by
degrees, and that all Us depofitions form a beautiful con-
nected feries. The oldelt rocks which are pure chemical
precipitates, are compofed principally of filieeous, argilla-

ceous, and magnefian earths. Thefe rocks, as granite, gneifs,

and mica-flate, contain metals that are of contemporaneous
formation with them, and that fcarcely occur in newer
periods ; thefe are tin, molybdena, and tungften.

The ftate of the water of the globe, however, alters gra-
dually and remarkably, as we approach the newer periods,

by the abundant appearance of lime-ltone, and the occur-
rence of coal and fait, and the difappearance of the old

and the appearance of new metals. Befides the general

facceffion difcoverable in the productions of different periods,

we have inltances of the repetition of certain products at

confiderable intervals, and in formations of different eras.

In a feries of this kind, all the members have general cha-
racters of agreement ; and the individual members bear
characters expreffive not only of the period of their form-
ation, but alio of the circumllances under which they were
formed. Such a feries is denominated by Werner a principal

formation, fuite, or feries offormations.

Mr. Jamefon defcribes the lime-ltone formation, as it

occurs in the primary, fecondary, and flcetz rocks, to illuf-

trate a principal formation fuite. The firft member of the
lime-ltone fuite is the white granular lime-ftone, which
occurs in gneifs, mica-flate, and clay-flate. The granular
dillinct concretions are large ; but in the neweft clay-flate

they become more minute, and it even approaches to com-
pact. The tranfition rocks contain the fecond member of
this feries, the variegated lime-ftone, which has lefs tranf-

lucence than the preceding, but more than the following
members of the feries. This lime-ftone fhews the firft trace

of petrifactions. The following rocks, the flcetz (or ftra-

tified), contain the third member of the feries, the grey-

fleet z lime-ftone, which is fearcely tranflucent on the edges,

and is full of petrifactions. It has fome refemblance to the

lime-ftone of the tranfition period, but only a very remote
one to the primitive. Chalk is the neweft formation of this

period : it connects the foregoing members, which have

been depofited from the ocean, with the calc-tuff, the

lowed link of thefe formations. (See Tuffa and Tuff.)
We have thus a complete feries from the earlieft to the lateft

periods, in which we obferve a gradual difappearance of the

cryftalline, and increafe of the earthy afpect, correfponding

with the relative age of the different members of the feries,

and the ftate of the folvent, from which they were pre-

cipitated ; and all ferving as proofs of the immenfely great,

but gradual, alteration of the ftate of the univerfal waters.

As the waters, according to this fyltem, covered the

whole globe during the formation of the primitive and
oldelt tranfition rocks, neither land-plants nor land-animals

could exift ; and the firft traces of organic exiftence which
appear in the tranfition rocks, are the remains of marine

plants and animals. (See Transition Rocks.) The firft

relics of land-plants or animals occur in the newer tranfition

rocks, which were formed after a portion of the land was
uncovered, and capable of fupporting terreftrial vegetation.

From this period to the neweft or alluvial, the quantity and
variety of vegetable remains increafe, and this is further

confirmed by a correfponding increafe of coal. As the

water diminifhed, it appears to have become more fitted for

the fupport of animals and vegetables : for we find them
increafing in number, variety, and perfection, and approach-

ing more to the nature of thofe in the prefent fea6. The
fame gradual increafe of organic beings appears to have

taken place on dry land.

As
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As the water, according to this theory, covered the

whole globe, when it firlt began to precipitate its contents,

they were fpread all over its furface, and coultituted malles

of Hone encircling each other, like the coats of an onion.

The principal rock formations are, therefore, called univerfal

formations ; belides which, there are fome local formations

of limited extent. The principal coal formations, accord-

ing to Werner, are of this kind, and are called independent

formations.

We have now to notice a remarkable feature in the

Wernerian fyilem. There are certain rocks which occur,

COtering other rocks and llrata, without any conformity

with the poGtion of the lower beds. Thefe rocks are

principally trap, porphyry, and fienite. (See Tkai>,

PORPHYRY, and SlBNITE.) The nature and pofition of

thefe rocks bear a fimilarity to that of many volcanic

rocks. They are denominated in the Wernerian fyilem

overlying formations. Porphyry and Genite, according to

this fyilem, are of a far earlier date than bafalt. To ex-

plain the formation of thefe rocks, the Wernerian geo-

logrfta tell as, that after the water, which covered the

whole globe, had retired to its prefent level, it rofe

again at two different periods, and covered fome of the

highed mountains. In the firll period, it depofited the

rocks of porphyry and fienite ; in the fecond period, it de-

pofited the rocks of bafalt, or what they call the neiuefl

fleet?, trap. At the latter period, the water rofe to the

height of 1 1 ,000 feet at lead above the level of the fea.

The water of the fecond riling was in a very turbid and

agitated date : hence its firlt depolitions were mechanical,

or compofed of gravel, fand, and mud ; but as it became

calm, the depofitions were principally chemical precipitates,

forming bafaltic rocks. After thefe labours of the ocean

were completed, it retired with conliderable rapidity to its

former level.

According to the fyilem of Werner, metallic and mineral

eins were originally fillures in rocks, which have been

fubfequcntly filled by water, holding the contents in folu-

tion. See Veins.

The principal objections to the fyftem of Werner are,

firlt, that by far the greater part of the fubllances of

which rocks are compofed are infallible in water, or require

fuch a large proportion of it for their folution, that the

capacity of the whole globe, were it a hollow fphcre, would

be too fmall to contain a fufficient quantity of the aqueous

menflruum.

Nor can this objection be removed, by fuppofing the

aqueous fluid to pofl'efs far greater folvent powers than the

ocean ; for the marine organic remains found in different

ftrata prove, that the water mult have been fimilar in its

nature to that of our prefent feas and lakes.

Secondly. " What has become of the immenfe volume

of water, that once covered and Hood fo high over the whole

earth ?" To this objection, which is dated in the word9

of Mr. Jamefon, he replies, " Although we cannot give a

fatisfaetcry anfwer to this queftion, it is evident that the

theory of the diminution of the waters remains equally probable.

We nay be fully convinced of its truth, and are fo, although

<we may not be able to explain it. To know from obfervation

that a great phenomenon took place, is a very different

thing from explaining how it happened."

Thirdly. The fucceffion of rocks in different countrie«

very rarely agrees with that cf the univerfal formations,

defcribed by the difciples of Werner ; nor can wc trace fuch

a regular gradation in their cryflalline Hru&ure as the

th-ory affumes : whereas if the waters, which depofited the

primiry rocks, covered the globe in a calm and quiefcent

flate, the fuccefuon of depofits would be fimilar in the re-

motcd diltri&s. To this it may be replied, that though
all the different orders of primary rocks, enumerated

by Werner as univerfal formations, rarely fucceed each

other in any one fituation, yet, wherever two or more
occur together, their arrangement is generally conformable

to his fyilem ; and this is as much as we can rcalonably ex-

pect. Other geologifts remove this objection, by modify-

ing the fyftem itfelf, affuming that the primary rocks were
depofited at the fame time, and are to be conlidered as

contemporaneous formations.

Fourthly. The formation of bafaltic rocks on the fum-
mits of lotty mountains cannot be fatisfactorily explained

by a general inundation. Indeed the caufe affigned is not

only at variance with exiiling appearances, but is contrary

to the ellablifhed laws of nature. " It is Icarcely poffible

for the human mind to invent a fyftem more repugnant to

exiiling facts. Were bafaltic rocks depofited from a (olu-

tion that covered the whole globe, after the formation of

the fecondary llrata, every part of the dry land, and every

valley, mull have been incrulted or filled with bafalt. It

would be the prevailing rock of every dillrict. On the

contrary, bafalt exilts only in detached maffes of limited

extent ; nor do fragments of bafalt occur in any quantity,

which can warrant the belief that it was ever formed over

the whole globe. (Bakewell's Introduction to Geology.)
Many of the bafaltic rocks, to which the Wernerians attri-

buted an aqueous origin, are now generally admitted to be
volcanic ; and the fimilarity of their compolition with lava

has been recently more fully eltablifhed by the refearches

of D'AubrifTon. See Volcanic Product's and Trap.
The objections made to many parts of the fyftem of

Werner, as originally announced by his followers, it would
be difficult, if not impoffible, to remove ; but the fyftem is

fufceptible of modifications, which may make it more con-

formable to the prefent ftate of our information ; and fome
of its mod llrenuous fupporters begin to perceive the ne-

ceffity of adopting fiuh modifications, in their expofition of
the theory. Whatever may be the ultimate fate of the

Wernerian fydem, it cannot be denied that its publication

was of material fervice to the progrefs of geological inquiry.

The ftriking fimilarity which it pointed out between many
rock formations, in diltant countries, if it has not proved
their identity, nor the univcrfality of fuch formations, has

at lead eltablifhed an important fact, that procefles of a

nearly fimilar kind fucceeded each other in the fame order, in

diftant parti of the globe. To Mr. Werner we are alfo in-

debted for a knowledge of the mineral repofitories peculiar

to certain rocks. We have thus obtained fome fixed prin-

ciples to guide us in our geological inveltigations.

M. De Luc aftumes that the ltrata were formed by che-

mical precipitations, but differs from Werner in his explana-

tion of the caufes that have laid dry our prefent continents.

According to this geologill, the relative level of the con-

tinents and the fea was produced by the fubfidence of pre-

exilting continents, over which the fea immediately flowed.

The broken ftate of the ltrata compofing our continent!

was not an effect of the revolution which gave them birth ;

it refulted from fucceflive catallrophes undergone by the

ftrata, during the period of their formation at the bottom
of the lea ; and thefe catallrophes were occafioned by ca-

verns formed beneath them. The cavities of lakes, the

valhes among mountains and hills, the abrupt and fhaitered

faces which thefe eminences prefent towards the plains,

exilled on our continents at the very period of their birth ;

being the effects of thofe catallrophes that fractured the

itrata of which thefe continents are compofed. A fuccef-

5 A 2 fion
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fion of fuch cataftrophes was continued, till the continents

were abandoned by the fea. Since that epoch, all the

operations to which they have been fubje&ed by atmo-

fpherical caufes, gravitation, and defcending waters, have

only tended to efface the original characters, by reducing

abrupt precipices into gradual flopes, by foftening down
the afperities of hills, by raifing, in ltead of excavating, the

beds of vallies, and by filling up the cavities of lakes. The
beds of gravel and blocks of ftone, found fcattered in fuch

large quantities on the furface of the earth, nay even the

blocks obferved in the beds of rivers, were not depofited

there by running waters, but are among the original cha-

racters of our continents. The gravel compofed of flints

is derived from decompofed chalk ftrata, at fome period

fubfequent to their formation ; yet whillt they were Mill

covered by the fea, the flints only remaining as we now find

them.

Tha gravel formed by the attrition of fragments of the

ftrata, as well as the blocks of ftone, were projected from

the interior of the earth by the expanfible fluids, during the

fubfidence of the ftrata, and were fubfequently fpread over

the bottom of the fea by the agitation of the water. The
naked and precipitous cliffs which border fome of the coafts,

are not, fays M. de Luc, to be afcribed to the action of the

fea ; they are original characters, refulting from difruptions

of the ftrata, at the period of the vaft fubfidence which pro-

duced the new bafin of the fea ; the aftion of which direftly

tends to obliterate the original characters, by forming ftrands

at the feet of cliffs. Thefe ftrands, when fufficiently raifed

and extended, permit the fteep faces to be gradually reduced

into flopes.

The quantity of loofe materials brought down by rivers

was at firft confiderable, and mixed with large fragments of

rock, on account of the broken furface over which the

waters defcended to the coaft. Thefe tranfportations of

loofe materials diminifhed in proportion to the progrefs of

vegetation on the furface, when its afperities were foftened,

and the rivers became reftrifted within fixed beds. Since the

birth of our continents, the level of the fea has not changed.

Laftly, all the operations which had a tendency to alter the

original form of our continents commenced at the epoch of

their birth. We ftill behold the caufes which produced thefe

changes, for they are ftill operative, and by ftudying them
with care, we may afcertain all that they have effe&ed in any

particular place. We may even trace, fay; M. de Luc,
what each caufe has effefted within known periods of time,

a circumftance which fupplies us with chronometers of dif-

ferent kinds, all independent of each other, and thefe chrono-

meters agree in attefting that the age of our continents cannot

exceed 4000 years. According to M. de Luc, the form-

ation of caverns was produced by the infiltration of the pri-

mordial liquid ( from which the ftrata were precipitated) into

the interior parts of the globe ; hence alfo refulted a caufe

of fucceffive changes in the nature of the precipitates.

The reader may confult the numerous travels and publica-

tions of this philofopher for a more full expofition of his

fyftem. The exiftence of immenfe caverns in the earth is

aflumed to explain the fra&ures and depreffions of its fur-

face, but is at variance with the afcertamed mean denfity of

the earth. Itmuft be acknowledged that the theory of M.
de Luc has fome advantages over that of Werner, as it afllgns

a caufe for the retiring of the water, and the elevation and
depreflion of the ftrata ; whereas, in the fyftem of Werner,
the prefent inclination of the ftrata is fuppofud to be coeval

with their firft formation, a fuppofition which feems contra-

difted by general appearances in almoft every part of the

globe. According to M. de Luc, the changes now taking
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place on the earth's furface will ceafe when all its projecting
points and aiperities arelmoothed down or covered with ve-
getation ; and the precedes now taking place have a regular
and progreflive tendency to bring the fohd parts of our
planet into a quiefcent and permanent ftate.

Plutonian or Huttonian Syjlem.—The Huttonian fyftem of
geology does not carry us back to the original formation of
the globe. Dr. Hutton, its author, fuppofes that the pre-
fent dry land was at a former period the bed of the oiean.

According to this theory, the ftrata were not precipitated

from a chemical folution, on the contrary, they exhibit

proofs that the fubftances of which they are compofed ex-
ifted as the elements of other bodies that muft have been
deftroyed before the formation of the prefent continents.

Although the ruins of a former world are not to be found in

every piece of rock, they are fo generally diffufed, as to
leave no doubt (fays Dr. Hutton) that all the ftrata were
formed from the materials of continents that previoufly ex-
ifted, and that thele materials have been carried into the fea by
the fame caufes which are now wearing down our prefent con-
tinents. Every ifland or continent, he obferves, has two ex-
tremities, the mountain-fummit, and the fea-fhore. On the
one extremity there is no increafe, but a conftant decay. The
rocks being fplit into fragments by the agency of heat, froft,

and moifture, thefe fragments are removed by rains and tor-

rents in gradual fucceffion, from the higheft ftation3 to the
loweft, and are further broken in their defcent. Having
reached the fhore, they are dafhed by the returning tides upon
the coaft, and ferve as the initruments of its deftruftion, aiding
the violence of the waves in excavating and breaking down,
the folid ground. Thus the prefent dry land is conftantly

diminifhing, and thus the materials of former continents were
carried to the ocean, and fpread over its bed, either in the
ftate of gravel, fand, mud, or impalpable fediment, cover-

ing the remains of marine animals by fucceffive depofitions.

According to this theory, the agent by which thefe foft ma-
terials were formed into folid ftrata is fubterranean fire, which
is fuppofed to exiit in the central receffes of the globe, and
to have periods of increafed aftivity, by which certain parts

of its furface are heated and confolidated. The fame inter-

nal fire afting with great intenfity on the lower parts of the
globe, the materials which form mountains of granite were
then in a ftate of perfeft igneous fluidity, and the fluid mafs
continuing to expand, raifed up the ftrata by which it was
covered from the watery abyfs, and former continents were
inundated or funk down.
The new continents were immediately expofed to the fame

difintegrating caufes by which former continents had been
wafted ; vallies were excavated in the fofter beds by rains

and water-courfes, and the ocean commenced its attacks upon
the coaft. Thus, materials are preparing for the formation

of the ftrata of future continents to be raifed from the ocean

by the fame caufe. " Here then," fays profeffor Playfair,

" we have a feries of great natural revolutions in the condi-

tion of the earth's furface, of which we neither fee the be-

ginning nor the end ; and this circumftance accords well with

what is known concerning other parts of the economy of

the world. In the continuation of different fpecies of ani-

mals and vegetables that inhabit the earth, we difcern neither

a beginning nor an end ; and in the planetary motions, where
geometry has carried the eye f» far, both into the future and.

the paft, we difcover no mark, either of the commencement
or the termination of the prefent order. It is unreafonable

indeed to fuppofe that fuch marks fhould any where exifh

The Author of nature has not given laws to the univerfe,

which, like the conftitutions of men, carry in themfelves the

elements of their own deftruftion 5 he has not permitted in

hjs
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kit works any Symptom of iu rancy or old age, or any Sign

by which we may eftimate either their future or pa!l dura-

tion. He may put an end, as lie no douln gave a beginning,

to the prefent lyllem, at fome determinate period of time,

but we may reft allured that this great cataltrophc will not

be brought about by the lawi now cxilling, and that it is

not indicated by any thing which we perceive."

According to the Huttonian theory, granite, which is

considered by Werner as the oldelt rock formation, is of more
recent origin than the Ilrata incumbent on it. It is re-

garded by Dr. Hutton as a fubltance which has been

erupted from great depths in a Hate of igneous fufion, hurtl-

ing through the ilrata in fome parts, and upheaving the

whole from their Submarine fituation. The original fluidity

of granite is, he conceives, evinced by its crystalline ilruc-

ture, and alfo, " that the fluidity was not that of the

elements taken feparately, but of the whole mafs." In the

particular kind of granite called graphic (from the fuppofed
refemblance of the quartz to the form of Hebrew letters),

the quartz is impreflcd by the rhomboidal cryltals of felfpar,

and the Hone is highly compact and confolidated ; hence
this granite is not a congeries of parts, feparately formed
and agglutinated together. The perfect consolidation of
granite may be adduced as a further proof of its having been

rendered fluid by heat ; had it cryltallized from an aqueous
Solution, we Should have found interfaces between the cryf-

tals. The veins of granite which frequently Shoot into the

incumbent fchiftus, offer further proof that the granite mult
have been iu a fluid State : the whole mafs was alfo fluid at

the iame time. This, according to Dr. Hutton, could only

have been effefted by Subterranean heat, which alSo impelled

the melted matter againit the incumbent beds with fuch

force, as toraife them from their place, and give them that

highly inclined pofition, in which they are (till Supported by
the granite, after its fluidity ceaSed. See Vein.

" Thus a conclusion, rendered probable by the cryltal-

lization of granite, is eftabliShed beyond all contradiction

by the phenomena of granitic veins. With the granite

we Shall, therefore," fays profeflbr Playfair, " connder
the proof of the igneous origin of all mineral fub-

llances as completed. TheSe, whether Stratified or unllrati-

fied, owe their consolidation to the Same caufc, though
acting with different degrees of energy. The Stratified have

been in general only Softened, whereas the unltratified have
been reduced to a Hate of perfect fufion. In this general

conclusion we diScover two part?, which in their degree of

certainty differ perhaps fomewliat from one another. The
firlt of thefe, and that which (lands in the highelt point of

evidence, confilts of two propofitions, namely, that the

fluidity which preceded the cor.folidation was Simple, that

is, did not arile from the combination of thefe Snbltances

witli any Solvent ; and next, that after confolid2tu n, theSe

bodies have been railed up by an expanSive pow r, acting

from below, and have bv that means been brought into their

prefent pofition. Thefe two propofitions !eem (fays pro-

feflbr Playfair) to be fupported bv all the evidi .ice that is

neceflary to constitute the molt perfect demonstration."

The other part of the conclnfion, that heat was thecaufe
of the fluidity and fubfequent elevation of thefe mineral

bodies, is, he admits, an ti t theory. " The cauSe,

however, which is affigned I iffieient for the efftct, and
the fame is not true with nfp« A to r.ni other known cauSe.

This theory account", with Singular Simplicity and precision,

for a fyllem of facts, fo various and complex as thofe which
the natural hillory of our globe prefents. Nor is the prin-

ciple of fubterranean heat affumed withont evidence ; on
the contrary, it is proved by the phenomena of hot fprings,

volcanoes, and earthquakes ; thefe leave no doubt of the

exiltence of heat, and of a moving expanfive power within

the earth."

It has been objected to the igneous origin of granite,

that if it had Been in a Hate of fufion when erupted from

below, why did it not diffufe itfelf in torrents on the Sur-

face. To this objection profeflbr Playfair, its eloquent ad-

vocate, replies. " The theory of Dr. Hutton would not

deferve a moment's consideration, if it were fo inartifieially

conftruftcd as to SuppoSe that granite was originally fluid,

and yet to point out no means of hindering this fluid from

diffufing itfelf over the Ilrata, and fettling in an horizontal

plane. The truth is that his theory, at the fame time that

it conceives this (tone to have been in fufion, fuppofes it to

have been ejected in that flate among the Ilrata already con-

folidated ; to have heaved them up, and to have been formed

in the concavity fo produced as in a mould. The covering of

Strata thus raifed up, may have been burlt afunder at the

Summit, where the curvature and elevation were the greatelt ;

but the melted mafs underneath may have already acquired

Solidity, or may have been Sullained by the beds of fchiftus

incumbent on its fides. This Schiltus, forming the exterior

crult, was immediately acted upon by the caufes of walte

and decomposition, which have long fince dripped the gra-

nite of a great part of its covering, and are now exercifing

their power on the central mafs.

" That even Mont Blanc itSelf, as well as other un unrati-

fied mountains, was once covered with Schiltus, will appear

to have in it nothing incongruous, when we confider the

height to which the fchiftus Hill riSes on its fides, or in the

adjacent mountains ; and from the appearance of wafle and

degradation which thefe mountains exhibit, it is certain that

the fchiftus mult have reached much higher than it does at

prefer. t."

Mineral and metallic veins, that interfeft rocks and ftrata,

are fuppofed by Dr. Hutton to have been cracks, or fiflures,

originally formed by fubterranean heat ; and that they were
filled with their contents by melted matter ejected from
beneath. In fome iaftar.ces, the matter was fublimed in the

form of vapour, which condenfed and cryllallized on the

fides of metallic veins.

The mineral veins are generally filled either with granite,

porphyry, green-flone, or bafalt. They are of vail extent,

often traverfing through a whole country. As the mate-

rials which fill thefe large veins are frequently harder than

the rocks which the veins interfedt, they remain undecom-
pofed after the furrounding rocks have periflied, riling like

a wall above the furface ; hence in the northern parts of our

ifland they are called dykes, the term being fynonimous with

a wall.

Thefe dykes produce great changes in the pofition of

the ftrata which they interfect, and are confidered by Dr.
Hutton a? affording llrong proofs of the former.

The bafaitic dykes bear more immediately the marks of

their igneous origin, as the compofition and appearance of

this Hone have a near refemblance to many volcanic lavas.

The changes produced on the rocks which they pafs through

are fuch as might refult from contact with fubftances in a

ftate of fufion. Bafaltic rocks exift in countries far remote

from any attive volcanoes ; they prove, therefore, that fub-

terranean heat has been an important agent in the formation

of our prefent continents.

The tranfition which may frequently be traced from gra-

nite to ficnite, green-Stone, and bafalt, leads to the conclu-

sion that they had all the fame origin.

As the difference between ftratitied and unflratified rocks

coiifiSls in the latter having been perfectly fufed, and the

former
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former only foftened by Subterranean heat, fo the farther the

ftrata were removed from the granite, they were lefs afted

upon by central heat, and were left in a more earthy ftate
;

but where the materials of ftrata were eafily fufiblc, fuch

ftrata became more cryftalline than other ftrata in a fimilar

fituation, but compofed of refraftory materials. While the

ftrata were in a foft Hate, they were fometimes fubjefted to

two force-, the one arifing from the preffure of Superin-

cumbent rocks, the other from the partial depreflion or ele-

vation of the earth's furface in their vicinity, which occa-

sioned a lateral preflure; and thefe two forces, afting at the

fame time in a direction nearly at right angles to each other,

produced thofe remarkable contortions and convolutions of

the ftrata, which may frequently be obferved in fchittole

rocks adjoining the granite, as reprefented in Plate III.

Geology, Jig. 6.

The theory of Dr. Hutton is diltingniflied from that of

former Plutonifts, by the aid which it derives from the in-

troduction of compreffion, as a powerful agent in the form-

ation of our prefent ftrata.

It had been objected to the fyftem, that the prefent ftate

of mineral bodies is very different from that in which we
Should have Seen them, had they been fubjefted to intenSe

heat. Lime-ftone in particular is rendered cauftic by heat,

the carbonic acid being driven off, whereby it is converted

into quick-lime. Now it the lime-ftone rocks had been

Subjected to a great heat, they would have been left in a

cauftic ftate, like burned lime. To this Dr. Hutton replied,

the circumftances under which thefe rocks were heated, were
very different from thofe in which lime-ftone is calcined by
common fire. Under the preffure of the ocean, at a great

depth, the carbonic acid would be prevented from efcaping,

and being confined, it would contribute to render the lime

fufible ; hence in cooling, it acquired its cryftalline texture.

This conjefture of Dr. Hutton's could be considered as

little better than an hypothefis affumed to remove a difficulty

from his fyitem, until fir James Hall proved its accordance

with nature, by a feries of ingenious and molt decifive ex-

periments. He confined powdered chalk in a gun-barrel,

fo clofely as to prevent the extrication of the carbonic acid,

and then Subjected it to the heat of a furnace, by which it

was fufed and confolidated, and converted into a fubltance

refembhng cryftalline marble.

" From theSe experiments it appeals, that a preffure of

32 atmofpheres, or 1700 feef of fea, is capable of forming

a lime-ftone in a proper heat ; that under 86 atmofpheres,

anfwering nearly to 3000 feet, or about half a mile, a com-
plete marble may be formed ; and laftly, that with a pref-

fure of 173 atmofpheres, or 5700 feet of fea, or little more
than one mile, the carbonate oS lime is made to undergo
complete fufion, and to aft powerfully on other earths."

Tranfaftioiis of the Royal Society of Edinburgh, vol. vi.

The igneous fyftem has received additional fupport from
other interetting experiments of fir James Hall, proving that

compreffion, and the different circumftances under which
mineral bodies become confolidated after fufion, greatly

modify their ftate, and fometimes entirely change their ex-

ternal appearance. Thus bafalt and lava, when melted and
cooled rapidly, are converted into a black glafs ; but if fuf-

fered to cool Slowly, they acquire a texture reSembling that

of the original ftone. See Rov/LSY-Rag, and Trap-RocIs.
In what manner the Subterranean heat is generated, or by

what cauSes it is called into a more aftive ftate at particular

periods, the Supporters of this theory do not think it necef-

fary to inquire ; it is fufficient that the effefts are every

where difcernible ; aor is it more difficult to conceive that

heat Should be confined in the interior of planets, than that

light Should be conftantly emitted from the furface of the

fun. The extent to which volcanic fires are operative, prove
that the fource of heat is Situated at great depths. The
bed of the ocean is heated at a considerable diftance from
Sicily during fome of the eruptions of Etna, as is proved

by foundings taken at the time. The fea is conftantly in a

boiling ftate near one part of the ifland of Volcano, and
the black Sand on the Shore is So hot that it cannot be held

in the hand ; indeed, there can be little doubt that all the

volcanoes in the Lipari iffands have Some communication
with Etna and VeSuvius. The connection which more
diitant volcanic fires appear to have with each other, will be
noticed under the article Volcano. The number oS Sub-

marine volcanoes which have been obferved fince the ocean

has been more traverSed, prove the exiftence of Subterranean

fire under almoft every degree of latitude; and the enormous
volcanoes of the Andes are of fufficient magnitude and
power to produce confiderable changes on the furface of the

globe, and overwhelm whole provinces in a fingle night.

The craters of many extinft volcanoes exceed in Size thofe

which are at prefent in a ftate of aftivity ; and according to

Humboldt, the moll ancient volcanic lavas bear the neareft

refemblance to primary rocks. Thefe ancient lavas were
probably erupted und.r the preflure of the ocean, at the

period when all the prefent continents were covered with

water.

The number and extent of ancient and exifting volcanoes

may lead us to infer that they have an important office to

perSorm in the economy of nature. " A volcano," fays Dr.
Hutton, " is not made to frighten fuperftitious people into

fits of piety and devotion, nor to overwhelm devoted cities

with deltruftion. A volcano fhould be coniidered as a
fpiracle to the fubterranean furnace, in order to prevent

the unneceffary elevation of land and the fatal effefts of
earthquakes : and we may reft allured that they in general

wifely anfwer the end for which they were deligned, without

being in themfelves an end for which nature had exerted fuch

amazing power and contrivance."

We fhould not do juftice to the theory of Dr. Hutton, if,

in contemplating the poffible effefts of fubterranean heat,

we did not bear in mind the important difference between

combuftion and ignition. Molt bodies expofed to heat in

contaft with the atmofphere undergo a chemical change,

their more volatile parts are driven off, and the inflammable

parts combine with oxygen ; but under preflure, and con-

fined from all accefs to air, the fame bodies might remain

for ages without undergoing any change but that of Simple

fufion, even at the higheft degree of temperature with which

we are acquainted.

According to the theory of Dr. Hutton, the different

continents that now exift, may have been railed at different

periods. Nor are circumftances wanting to confirm the

opinion, that the American continents are of more recent

formation than thofe of Afia or Africa ; and tradition, ac-

cording to Plato, Seems to have preServed Some remembrance
of continents that have funk down in the Atlantic ocean.

(See Atlantic.) The continents of the molt recent form-

ation may be expefted to prefent more numerous appearances

of volcanic fire, and to be more agitated by internal con-

vulsions and earthquakes, whilftinthe older continents every

thing is paffing to a more tranquil State, and fubterranean

fires ceafe to operate on the furface. Such is nearly the

prefent ftate of Afia, compared with that of South America.

Africa, perhaps, may be confidered as a continent nearly

exhaufted : the fecondary ftrata are already carried away in

many parts ; and the primary mountains, by their decom-

9 po fit ion,
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potmen, are covering with GliceOB bod a great portion of have defccnded from one ridge, and then afcended on the
the interior of that country, and rendering it no longer oppnfite ridge.

habitable. The procefs by which vallies are excavated may be fecn

As the greater part of the fouthern hemifphere is at pro- in many alpine diltricts ; but is no where more llrikingly

font covered by the fea, and three-fourths of the dry land difplaycd, than- in the interferon of the Alleghany moun-
are on the northern fide of the equator, we may, on the tains, in North America, and particularly where the Poto-
Huttonian theory, indulge the (peculation, that the Indian
ocean and the Southern Pacific will be the fcites of future

continents, when Europe and Alia are covered by the

ocean in the next great tcrrcllrial revolution.

Dr. Hutton fuppofes that the elevation of extenfive

continents may require ages for its completion, and that be-

fore the rocks and Itrata attained their permanent level

above the ocean, they may have been fubjected to partial

or more general fubfidencies, by which they were a^ain

covered with the fea, and received frefh depofits of fand,

which were formed into ftone on their fecond elevation by
heat. This fublidence, he thinks, is implied by many phe-

nomena which prefent themfelves to the attentive geo-

logic.

According to the theory of Dr. Hutton, all vallies

have been originally formed and excavated by rivers

mack river has cut itfelf a pallage through the ridge called

the Blue mountains, in Virginia. By the fame procefs,

elevated lakes are laid dry; and by the transportation of
materials, lower lakes are gradually tilled up.

The defcription given by the Huttonian geologiftsof the

formation of vallies, is accordant with exilling appearances
in many lituations ; but will not apply to the formation of
all vallies : nor is it correct, that none of the upper vallic-

join the lower at a higher level ; for numerous inltances of
Inch vallies might be cited, from which the rivers deicend
in cafcades from the upper to the lower valley. The ftrata

on the oppofite fides of vallies have often a different angle
of inclination ; which proves, that the valley had been ori-

ginally formed by fome great convulfion, that had fractured

the Itrata, and elevated them on one fide, or depreded them
on the other. Indeed it appears confident with the Hut-

Every river, fays profeflbr Plavfair, appears to confift of tonian theory itfelf, that vallies may have been originally

a main trunk, fed from a variety of branches, each running formed by fractures of the ilrata produced by the convul-

in a valley proportioned to itsJize, and all of them forming a lions to which the continents have been fubjected. Through
fyftem of values communicating with one another, and hav- thefe fractures the mountain torrents would rufh down, and
ing fuch a nice adjuftment of their declivities, that none of fmooth and widen the paffage in their defcent.

them join the principal valley on too high or too Iowa level, Many geologills, who admit with Dr. Hutton that gra-

a circumftance which would be infinitely improbable, if nitic and unftratified rocks and mineral dykes were formed
each of thefe vallies was not the work of the dream that by the agency of fire, do not admit that ilratitied rocks
flows in it. In confidering thefe circumltances, it becomes have been formed entirely by mechanical depofition from
ftrongly imprelfed upon the mind, that all thefe channels the ruins of former ftrata, and fubfequently eonfolidatcd

have been cut by the waters themfelves ; that they have

been flowly dug out by warning and erofion of the land ;

and that it is by repeated touches of the fame inftrument,

that this curious ailemblage of lines has been engraved fo

deeply on the furface of the ground.

It we could trace back the progrefsby which the ground
has been walled, till we come in fight of the original ftruc-

ture, of which the remains are fo vaft, we might perceive

an immenfe maf6 of folid rock, as it firlt emerged from
the deep, naked and unfhapely, and incomparably greater

than all that we now fee.

The operation of rains and torrents, modified by the

hardnefs and tenacity of the rock, has worked the whole
into its prefent form, has hollowed out the vallies, and gra-

dually detached mountains from the general mafs, cutting

down their fides into fteep precipices at one place, and
fmoothing them into gentle declivities at another. From
this has refulted a tranfportation of materials, which, both

by fubterranean heat. Nor do they admit, that the caufes

affigned for the tranlportation of blocks of granite into dif-

tant countries arc adequate to the effect.

In the feventh volume of the Tranfactions of the Royal
Society cf Edinburgh, fir J. Hall has brought forward
feveral modifications of the Huttonian fyltem, which he
conceives to be more confonant with the prefent appearances
of the globe. He fuppofes, that iflands or continents may
forr.etimes have been raifed from the ocean by a fudden
effect of fubterranean heat, analogous to the rapid form-
ation of volcanic iflands in our own times. In the latter

cafes, where the folid pavement, which forms the bed of
the ocean, is foftened by heat and raifed to the furface, it

is always accompanied with a great fwell of the fea, fome-
times forming a fingle wave of prodigious height. During
the fubmarine eruption of St. Erini, or Santorini, in the
Grecian Archipelago, which took place in 1650, the fea

rofe to the height of 45 feet, and that at fuch a dillance

for the quantity of the whole, and the magnitude of the from the volcanic ifland, that fome gallics of the grand
individual fragments, muft feem incredible to every one
who has not learned to calculate the effects of continued
action, and to reflect, that length of time can convert ac-

cidental into lteady caufes. Hence, fays profeflbr Playfair,

fragments of rock from the central chain are found to have

travelled into diftant vallies, even where many inferior ridges.

intervene : hence the granite of Mont Blanc is feen in the

plains of Lombardy, or on the fides of Jura ; and the ruins

of the Carpathian mountains lie fcattered over the fhores

feignior were wrecked in the port of Candia, though it is

more than 80 miles from Santorini.

A great wave or fwell of the fea has been generally ob.
ferved to accompany the more formidable earthquakes.

This phenomenon is in all probability occafioned by the up-
heaving of the bed on which the fea reds, though it may
not always be attended with a fubmarine volcanic eruption.

Profeflbr Pallas conjectured, that fome parts of Alia had
been inundated by the fwell of the fea, which is luppofed

of the Baltic. Thefe loofe blocks of ftone point out the to have taken place during the formation of the volcanic

great changes which have happened fince the commence-
ment of their journey, and in particular ferve to (hew, that

many vallies, which now deeply intcrl'ect the furface, had
not been begun to be cut when thefe ftony maffes were
firft detached from their native rocks, as they could not

(lands in the Indian ocean. Sir J. Hall has given greater

exter.fion to this fpeculation ; he ! uppofes, that the upheaving
of a whole continent, or large llland, may have taken place

io fuddenly, as to drive the ocean with great impetuofity

over the highelt mountains, and tranfport valt fragments

of
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of rock into diftant countries. By the fudden rufh of

fuch an immenfe wave, the loofer parts of the llrata may-

have been torn away, and the furface of a whole country

entirely changed. It is generally admitted, that the con-

tinents of the old world bear the marks of a mighty irrup-

tion of the waters ; but geologifls differ with refpeft to

the caufe : that affigned by fir J. Hall is, we think, the

mod probable, being (imple, Sufficient for the effeft, and

in accordance with phenomena that occur on a fmaller

fcale in our own timer-.

It may be added, that fuch an immenfe agitation of the

waters, which could carry them over the Alps, and fweep

round the globe, would not fuddenly ceafe. The water,

before returning to a quiefcent ftate, would frequently re-

vifit the fame countries at a diminished level, and affilt in

tranfporting itill farther the debris formed by the firit irrup-

tion. The ice on the higher mountains, containing im-

bedded maiTes of (lone, would be ftripped off, and being

Specifically lighter than water, it would render the (tones

buoyant, and carry them to dillant countries. In this man-

ner, thofe blocks of granite may have been depofiled which

are fo widely fcattered over plains far removed from gra-

nitic diftrifts.

That part of the Huttonian Syftem which fuppofes all

the prefent ftrata to be mechanical depofitions from former

continents, is expofed to many weighty objections, from an

attentive confideration of thofe phenomena which appeared

on a fuperficial furvey to be favourable to this opinion.

The organic remains found in different itrata, do indeed

inform us, that animals exitled before their confclidation

;

but the occurrence of different genera and fpecies in fepa-

rate beds, without intermixture with each other, and the

gradation which may be obferved in the nature of thefe

organic remains, as we afcend from the lower to the higher

beds, prove that the materials were not formed and de-

pofited frum the confufed debris of former ftrata. If the

Itrata were formed from the ruins of ancient continents,

why do we not find the remains of land-animals in the lower

beds, or why fhould they occur only in the ftrata above

the chalk, or in alluvial foil ? The feparation of vegetable

from animal remains offers a further proof, that the mate-

rials were not depofited promifcuoufly and mechanically ;

for though vegetable and animal remains fometimes occur

in the fame argillaceous beds, yet in ftrata of fand-ftone and
lime-ltone, fuch intermixtures are very rare indeed.

The formation of coal by the depofition of vegetable

matter in the ocean, is equally difficult to conceive. The
formation of a fingle bed of coal might indeed be more
eafily explained ; but a feries of beds, preferving the fame

thicknefs over a vaft. extent, and feparated from the earthy

ftrata above and below, appear to indicate that they could

not be formed by mechanical depofition. Granting the

vegetable origin of coal, it would Seem more probable that

extenfive low plains, like the fwamps or favannahs of

America, had been covered with modes and grafs, which in

decaying, had paffed to the ftate of peat, and been buried

by inundations with layers of fandormud, that ferved as the

foil for another vegetable crop. Succeffive depofitions

might produce a feries of bed ., which were by heat and pref-

fure fubfequently converted into mineral coal. Some in-

tereiling experiments of Dr. Macculloch, publifhed in the

fecond volume of the Tranfaflions of the Geological Society,

appear to prove, that the bituminization of vegetable matter

can only be effefted by moifture ; but for the converfion of
bituminized vegetable remains into perfect mineral coalj

heat and prefiure are required.

Another objeftion to the Huttonian fyftem may be ad-
vanced from the recent difcovery of a leries of ftrata of
Siliceous and calcareous ltone, perfectly formed over the chalk

in the vicinity of Paris. The chalk on which they are de-

pofited ha-i an uneven furface, being elevated and depreffed,

forming hills and vallies, over which the upper ftrata are

horizontally laid, as reprefented in Plate II. Geology, Jig. 7.

Now it is obvious, that the chalk mult have been consoli-

dated previoufly to the depofition of the upper ftrata ; and
the fucccffion of animal remains of fuch different genera and
fpeciet in the different beds, prove that they were formed at

diltant periods of time. If fubterranean heat were necef-

fary for their confolidation, this heat mull therefore have

been operative long after the formation of the chalk. If

this heat had been fufficiently powerful to aft on the ftrata

three or four hundred feet above the chalk, it mult have

been equal to fufe the chalk itfelf, and convert it into cryf-

talline lime-ftone, or to foften it fo much, ae to mould the

ftrata upon it, or at lealt to fhew the effefts of heat on thofe

parts moft immediately in contaft with the chalk. Some
of thefe ftrata being of the very hardeit kind (particularly the

mill-itone Itratum), they would require, according to the

Huttonian theory, an intenfe degree of heat for their con-

folidation. See Strata round Paris.

That fire and water are both important agents in the con-

folidation of different rocks, is evident from what we fee in

our own time9 : of the former, we have inftances in beds of

compaft lava ; and of the latter, in the recent formation of

fome fand-ftones. The united effefts of both are feen in the

indurated argillaceous beds erupted in the ftate of mud from
the volcanoes in the Andes. See Volcano.
The effefts of compreffion at the common temperature of

the earth, have not been fufficiently attended to by geolo-

gifts ; nor have thofe changes which are now taking place,

particularly in the fofter ftrata and beds of fand, been

fcarcely noticed, though there cannot be a doubt that ag-

gregations are forming, and certain arrangements going on,

which, if duly inveftigated, might throw much light on the

confolidation of ftrata. For further obfervations on the

formation of ftrata, fee Strata.
Whatever changes the Huttonian fyftem muft undergo to

adapt it to a more advanced ftate of the fcience, or what-

ever may be its ultimate fate, it cannot be denied that it is

dittinguifhed by charafters of grandeur and Simplicity-

When we confider how little was generally known of geo-

logy at the time this fyftem was firit publifhed ; how ex-

tensively it applies to the various phenomena which fubfe-

quent obfervations have difcovered ; what a probable, or at

leaft what a plaufible, folution it offers to many difficulties

in the fcience ; and what confirmation it has received from

chemical experiments ; we muft regard it as one of the hap-

pieft efforts of fpeculative philofophy.

For further obfervations connefted with the prefent fub-

jeft, we refer to our article Strata, where the reader will

find a different theory fuggefted refpefting the formation

of Itratified rocks. See alfo Vbins, Mineral and Metallic.

System, in Mu/ic, denotei a compound interval, or an

interval compofed, or conceived to be compofed, of feveral

lefs intervals. Such is the oftave, &c.
The word is borrowed from the ancients ; who call a

fimple interval, diajlem ; and a compound one, Jyjlem. As
there is not any interval in the nature of things, fo we can

conceive any given interval, as compofed of, or equal to the

fum of feveral others. This divifion of intervals, therefore,

only relates to practice ; fo that a fyftem is properly an in-

terval which is actually divided in praftice, and where, along

with
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with the extremes, we conceive always fome intermediate

terms. (See Interval.) The nature of a fyftem will ap-

pear plain, by conceiting it as an interval, whofe terms arc

in practice taken either in immediate fucceflioii ; or the

found is made to rife and fall, from the one to the other, by
touching fome intermediate degree ; fo that the whole is a

fyttem or compofition of all the intervals between one ex-

treme and the other.

Syftems of the fame magnitude, and, confequently, of the

fame degree of concord and difcord, may yet differ in

refpeft of their compofition ; as containing and being ac-

tually divided into more or fewer intervals ; and when they

are equal in that refpeft, the parts may differ in magnitude.
Lallly, when they confilt of the fame parts, or lefs intervals,

they may differ as to the order and difpofition of them
between the two extremes.

System of the Ancient Greek Mufu. See Greek Mufic.
In conne&ion with which, fee alfo Composition, Counter-
point, Harmony, Melopceia, Mutations, and Rhythm.
Roman Mufu.—The ancient Romans who borrowed all

their mufic and its technica from the Greeks, as appears in

Vitruvius, Martianus Capella, and Boethius, and had no
fyftem of their owe, yet Amplified the notation ; and, in-

ftead of the 1620 characters of rotation, lubftituted the let-

ters of the alphabet, and thus formed a fcale of two cdtaves,

or a 15th, from the lowed A, or prcfiambanomenos of the

Greeks, to our A, in the fecond fpace in the treble.

The next partial change in the rotation was made by St.

Gregory, who, perceiving that after the firft feptenary, the

oftave was but a recurrence of the fame found as the firft

note A, and that in afcending to the double octave, the in-

tervals were the fame as in the firft, reduced all to the feven

firft letters of the alphabet, only, inftead of capitals, wrote
the fecond feries in minufcules, or fmall letters. See St.

Gregory-.
At length, fays Baronius, in the eleventh century, Guido

Aretine, a native of Arezzo, in Tufcany, a Benedictine

monk cf the monaftery of our Lady of Pompofa, in the

duchy of Ferrara, invented a new fyftem of founds, which,
with fubfequent additions, is ttill the foundation of the

general and univerfal fyftem of Europe.
System of Guido. We {hall not here difpute, or attempt

to afcertain, feveral inventions included in what is called

Guido's fyftem ; but fpecify the principal conftituent parts

of the fyftem of mufic which has long gone under his nan.e :

fuch as the gammut, or diatonic fcale of tones and femi-

tones ; flats, fharps, naturals, hexachords, and folmifation
;

diaphonia, or organizing, other terms for the beginning of
counterpoint ; intervals, difcant, or finging a part above or

below the chant, or plain-fong.

The two great defefts in the rude fyftem of Guido, as

far as it goes, were the want of femi-tones in tranfpofed keys
for harmony and modulation, and a time-table for melody.
And thofe deficiencies occafioned by the ecclefiaftical modes
or tones, ftopt all material improvement in fecular mufic for

wany ages after the time of Guido. The want of a (harp

7th to all the modes and tones of the church in canto
fermo, and their being expreffed on a ftaff of only four lines

and fpaces in Gregorian notes of only two kinds, the

fquare and lozenge, formed a new genus, and bound in chains

both melody and harmony, till the invention of the time-

table, and the free ufe of all the femi-tones in the modem chro-
matic fcale, till the time of Ockenheim and his admirable
difciple Jofquin, in the fifteenth century. See Guido,
Gammut or Scale, Hexachords, Points, and Counter-
point.

Vol. XXXIV.

System of Rameau. This fyftem has been fo amply dil«

culled in the articles Basse Fondamrntale, Harmonics,
D'Alembert, the Abbe Rolssier, and M. Ladorde, that

we (hall add but little here to what thofe articles contain.

He was the firft who arranged the fcattered rules of mufic
into a fyftem, deducing all melcdy and harmony from the vi-

bration of a fingle itring, organ-pipe, or great bell ; in fliort,

from the harmonics of a low lound, which he calls l\\e genc-

rator. It had been difcovered by Galileo, and afterwards

confirmed by Merfennus, that every bafe or low found di-

vides itfelf into its aliquot parts, 4, 4, tit>4 ; which divifions

fingly, would be the oftave, the cth of the oftave, the 4th of
the 5th, or the double ottave, the tierce above the 15th or

major 17th, minor 3d of the 17th, or 19th above the gene-
rator ; between the 5th of the oftave, or 1 2th and 1 7th, we
have a major 6th ; between the 17th and triple oftave, or 8th
part of a firing, we have a minor 6th. So that in the fingle

Itring or found, we have all the concords perfect and im-

perfeft ; unifon, 8th, 5th, and 4th, perfeft ; and major and
minor 3d and 6th, imperfeft, all given in the order of their

perfection. In extending calculation beyond the minor 3d
and the 4th oflave, we have all the difcords and fmall inter-

vals in the 9th, icth, nth, 12th, and 13th part of a ftring,

even to a comma. And here we have in nature all the inter-

vals in melody, and concords and difcords in harmony necef-

fary to compofition ; but how to ufe and combine them is

another enquiry.

But Rameau, before he entitled hi? baffe fondamentale a
fyftem, and dipt into harmonics and the theory of found, had
publiftied two quarto volumes on praftical mufic, from the

fcale or gammut and firft elements of found, to the compofi-

tion of fugues, double counterpoint, and canon.

The effence of thefe practical works had been incorporated

by d'Alembert with the theory of found and fundamental

bafe, with clearnefs and geometric order ; and whoever
would know the merit6 of Rameau's fyftem, Ihould feek his

knowledge in the great geometrician's " Elemens de Mufique
theorique et pratique, fuivans les Principes de Rameau," to

which we (hall refer our readers, and to the article Basse
Fondamentale.

System of Tarlini. The ingenious theoretical writings

of the admirable practical mufician Tartini, have been re-

viewed and criticifed in France by fome, and his right to the

difcovery of the terzofuono difputed and claimed as his own
property by M. Rameau. Roufieau, who was partial to

his talents, and oppofes his fyftem to that of Rameau, has

given it a long article of developement and analyfis at the

end of his dictionary ; but not with his ufual clearnefs,

feeling, and fpirit in fpeaking of Italian mufic and mufi-

cians. He has, however, honoured his fyftem with a very

flattering eloge, in faying "the fyllem of the illuftrious

Tartini, being written in a foreign language, often pro-

found, and always diffufed, is acceflible to few, and even

thofe few are difcouraged by the ublcurity of the ftyle of

the work before they are acquainted with its beauties.

However, this fyftem, if not that of nature, is at lead, of

all thofe which have hitherto been publifiVd, that of which

the principle is the molt fimple, and that in which all the

laws of harmony ?ppcars to ar'fe in a leis arbitrary manner
than in any other."

But his theoretical treatifes ha1 n-'ver been fo candidly

examined as by our learned 1 n an Stillingfleet, in a

profeffed commentary, under ,iic title of " Principles and
Power of Harmony," winch he has rendered one of the

mod agreeable and amufmg books 011 the lubjed of mufic,

as well as the mod inftru&ive in cur language. A,nA to this

5 B work



SYSTEM.

work we fhall refer our readers who wifh to be better ac-

quainted with Tartini.

The work in queltion, which Mr. Stillingfleet has com-

mented, was publifhed at Padua, in 4to. 1754.

Mr. Stillingfleet probably treats St. Anthony of Padua's

firit violin with the more relpeft, from having heard him

perform, and being well acquainted with his compofitions

and character. He does not always fubfcribe to his

opinions, and fometimes, like lefs partial critics, complains

of the obfcurity of his rtyle, and want of found geometrical

fcience ; yet he points out fo many profound and ingenious

thoughts, fo much refinement and feeling in melody and

harmony, that whoever perufes Tartini, with Stillingfleet

for his guide, will not only admire many parts of his trea-

tife, but entirely love and reverence the author. Mr. Stil-

lingfleet takes no notice of Tartini's fecond treatife, entitled

" De' pnncipj dell' Armonia mulicale, Contenuta nel Dia-

tonico Genere Differtatione," 4to. 1767. But Tartini

himfelf fays, that it was written only to explain the firft.

The fyftem of Tartini, as explained by Stillingfleet, has

a long article affigned it in the fupplement to the firft folio

edition of the Encyclopedie, among materials with which

the editors were furnifhed from Germany, chiefly extracted

from the " General Theory of the fine Arts," by M.
Sulzer of the Royal Academy of Sciences at Berlin. The
author of this work was director of the philofophic clafs in

the Royal Academy, and author of feveral works in lite-

rature and fcience that were much elleemed. He was par-

ticularly attached to mufic, which he had ftudied very

ferioufly, though only a dilettante. Yet he drew up the

chief mufical articles of his work, which was publifhed in

2 vols. 4to. in the form of a dictionary, under the counfel

of Agricola, Schultz, and Kirnberger, who had been his

mufic-mafter, and of whom he fpeaks in the higheft terms

of refpeft and friendfhip.

After analyfing the principal mufical fyftems that have

been current at different periods, in the feveral parts of the

world, the encyclopedia's introduce what is called Kirn-

berger's fyftem, in the following manner.
" In all the fyftems which we have analyfed, we have had

recourfe to phyfical experiments, to calculations, and to

analogies. The chief part of the experiments depend on

the ear, as this organ is the fovereign judge of mufic. All

*he fyftems which we have analyfed, (a term in periodical

Nvorks of criticifm, at prefent, by which we underftand

reviewed,) in affigning reafons for many things, leave others

in obfcurity, and oblige us to abandon various harmonical

combinations, to which we have been long accuftomed.

If, therefore, a fyllem is found, fupported on a few fimple

principles, which reduce all harmony to two chords only ;

which, however, accounts for all harmonical phrafes and

tranfitions employed by good mafters, however capricious

thefe tranfitions may appear ; if this fyftem, notwithftand-

ing its fimplicity, requires no change, even in our diatonic

fcale, nor obliges us to abandon any harmonical practice

allowed to be good by great compofers in Italy, Germany,
or even in France, before the time of Rameau ; it feems as

if we might reafonably regard it as the only true fyftem,

and confequently that which we ought exclufively to

adopt.
" We are now going to analyfe fuch a fyftem, which is

that of M. Kirnberger, a celebrated German mufician, at

prefent (1777) in the fervice of her royal highnefs princefs

Amelia of Pruflia. We can anfwer for the accuracy of the

analyfis, as it has been drawn up under the infpeftion of the

author, with whom we have the happinefs to be particularly

acquainted, and to whom we are indebted for all that may
appear curious and ufeful in harmony, throughout the dif-

ferent articles of this fupplement. This confeffion would
wound our felf-love, it the fan faction of acknowledging
publicly all that we owe to M. Kirnberger did not over-

power every other fentiment."

This fyftem having been adopted and explained by Mr.
Kollmann, in his " Effay on Mulical Harmony," publifhed

in 1796, and in his " Effay on pra&ical Compofition," in

1799; as we have referred our readers to d'Alembert'a
" Elemens de Mufique," for a clear and well-digefted

analyfis of Rameau's fyftem ; and to Stillingfleet, for an
excellent commentary on Tartini's fyftem ; we fhall only-

point out the principles on which Kirnberger's fyftem is

founded, and refer our ftudious mufical readers to Koll-

mann's full developement of the fyftem of his profound
countryman.

System of Kirnberger. " Since mufic is made for the

ear, its principles ought to be founded on the judgment of
that organ.

" When we fpeak of the judgment of the ear, we mean
the judgment of the majority of the greateft muficians. If
we were to be guided by the ears of every individual, we
fhould never have done.
" Our mufic confifts in different intervals ; their names,

the manner of exprefling them, &c. we fuppofe already-

known.
*' Intervals are confidered either in fucceffion, as in me-

lody ; or in their combination, as in harmony.

" With refpedt to melody, intervals are eafy or difficult

to exprefs ; with refpeft to harmony, they are concords or

difcords. A conllant and uniform experience proves that

the moil confonant intervals are the moft eafy to execute ;

for which reafon it is neceffary to learn the degree of con-

fonance in each interval.

" To know the natural caufe of confonance and dif-

fonance of tones is often wifhed. The greateft philofophers

are of opinion that the intervals, of which the ratio is the

moft fimple, are likewife the moft confonant ; and ex-

perience leans to this opinion. Two firings of equal

length, thicknefs, and tenfion, render two founds fo fimilar,

that one cannot be diftinguifhed from the other. The
unifon, therefore, is regarded as the moft perfeft concord.

After the unifon, the ear finds the oftave the moft con-

fonant interval ; it has two founds, but fo united together

as hardly to be diftinguifhed. They are indeed two founds,

but not two different founds : the length of the llrings

which produce an oflave, or, if you pleafe, the number of

vibrations, is as 1 to 2 ; a ratio the moft fimple, after that

of 1 to 1 ; after the oftave comes the fifth, of which the

ratio is 2 to 3 ; then the fourth, 3 to 4, &c. in the ufual

and well-known proportions," till we come to the fecond,

which is in the proportion of 8 to 9. " The more dole

and minute the intervals," fays Kirnberger, " they are

always the more diffonant. The fecond minor, therefore,

is more diffonant than the major.

" The minor third, in the ratio of 5 to 6, is generally

regarded as a concord ; but as it will bear a little diminu-

tion, without ceafing to be a concord, we have a right to

conclude that the interval in the ratio of 6 to 7 is the laft

which- the ear can receive with fufficient facility to imagine

it to be a concord. The ratio, therefore, of 6 to 7 is the

laft concord, and of 7 to 8 the firft dffcord."

This is new doctrine. More liberties have long been

taken with the flat 7th, than with any oi the other difcords.

3
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The ceremony of preparing it has been long relaxed ; but it

has never, till lately, been numbered with concords.

" It is true,'' continues Kirnberger, " we do not find

the interval of 6 to 7 on our keyed inllrumcnts ; but the

trumpet gives it. Every one knows that the trumpet and

French horn give A aud Bb too low, and F too high;

but few know that the tones of the trumpet and French horn

are the two natural tones."

New doctrine again. We never yet met with a practical

mulician, or a lover of mufic with a good ear, who did not

complain of the falfe intonation of the trumpet and French

horn, particularly in the 4th and 6th of their fcale.

" It can be proved that every firing or bell gives, befides

the principal tone, exprefled by 1, the tones exprefled by

.., , ;, j, -, ;; all which together produce the total

found: fo that the tone which horn-players regard as Bb>
is a true natural tone, exprefled by

-f,
&c. ; as F is by T

'

T ,

and A by -£,.

" We fhould do well, therefore, to adopt the tone
-f

in

our raufical fyftem, which is included in the firlt octave

$ : in calling C the fundamental found, which we call i,

it would fall upon A f, and on B b -i\ •

" The chord C, E, G, /, is literally a chord of four

founds, or confonant parts, and not the chord of the flat

7th. This is proved by the ufe which the belt compofers

make of the extreme fharp 6th, and of the minor 7th,

which they treat as concords, doubtlefs becaufe the ear

takes them for the interval i-.

" As the minor 3d, i, is the fmalleft concord, the major

6>h, i^r, which i; its inverfion, will be the greateft ; and we
have, befide the unifon and octave, ftill four kinds of con-

cord, the tierce, the fourth, the fifth, and fixth ; or, rather

we have but two, the fixth being a tierce, and the fourth a

fifth inverted.

" But we mutt not regard all the 3CI3, 4ths, 5ths, and

6ths, as concords. Intervals have their names from their

place in the diatonic fcale ; fo that their intervals are called

3ds, 4ths, &c. on account of their fituation in the fcale,

though they are very diffonant : thus, C, C *, a falfe re-

lation or redundant octave ; a fharp 4th, or tritonus, &c.
" The following are the true concords, and their ratios :

3d minor. 6th major, A

3d major, { 6th minor,
-J.

4th A 5th 4

" And if the note i or 23 be admitted, the interval is

expreffed by -J.

" Thefe intervals are in their greatett purity ; but ex-

perience tells us that they may be a little altered, without

becoming difcords. The 4th may be a femi-comma, or -yV

too fharp ; and, confequently, the 5th as much too flat.

The major 3d may be a whole comma, or TV t0° fharp »

and the minor 6th as much too flat. And, finally, the

minor 3d may be a comma, or ,v too flat ; and the major

6th confequently as much too fharp. All other intervals

are difcords.

" In the mufic of the prefent times ( 1777), every melody
is accompanied by different fimultaneous melodies, which

make but one whole with the principal : at fnch times we,

therefore, hear many tones or founds at once. Thefe af-

femblages of fimultaneous founds are denominated chords

;

and the effect which refults from them, harmony."
Then follow the utual and well-known definitions of

common chord, chord of the 6th, and chord of the J, all

arifing from the triad ; ui.ifon, 3d and 5th, or 3d, 5th,

and 8th, to the fundamental bafe, or harmonic triad.

" It is probable (wc are lure, from our refcarches, thai

it is certain) there was mufic in parts, long before difcords

were introduced in counterpoint."

He next gives the ufual rules for preparing and relolving

difcords.

The origin which he gives of the minor 7U1, in the chord
of the 5th of the key, and to all other regular 7ths, is the

famj as in every other elementary book. (See Discord.)
The minor 7th, and the major or fharp 7th, called by the

French la note fenjible, have very different effects on the ear :

the flat 7th tends to a defcent, and, like Falttaff, " has an
alacrity in finking ;" whereas the fharp 7th has a contrary

difpofition, and, as if charged with gas, forces its way up-
wards. The fharp 7th and the fharp 4th are the only dif-

cords that are refolved upwards.
It is the ufual minor or flat 7th that Kirnberger calls the

one eflential difcord. He next diflinguifhes three kinds

of triads, or common chords : the common chord with a

major 3d, with a minor 3d, and with a minor or flat 5th.

The latt can only be ufed in the courfe of a paffage or

mufical period, but never at the beginning or the end.
" In tour parts there are four ways of playing or writing

the chord of the 7th, which are well known to thorough-bale

players."

It is by making each of thefe chords an appoggiatura, or

fufpending it to the next bafe, and calling the whole chord
an accidental difcord.

The reducing all difcords to one eflential difcord, is rather;

an evafion of the difficulty of learning all the ufual difcords,

than a folution. The ftudent will (till have to learn what
the common chord of the key-note will make to every note

of the fcale afcending and defcending, and what the dif-

cord of the 7th will make to whatever note it is ttruck or

applied in compofition ; which will not be learned the

fooner for having new names, or being called accidental

inftead of eflential. The reft mutt be learned, whether by
their old names, or by no names at all.

The new note %a has not yet been adopted bycompofers or

performers.

The author of this fyllem takes great pains to explain

the difference between the accidental and eflential difcords.

But we fear that many of thefe diltinctions are fo nearly

without a difference, as not eafily to be retained by a ftudent

in harmony. M. Kollmann's plates will fmooth many diffi-

culties in this ftudy, which the plates in the Supplement
to the Encyclopedic leave in obfeurity.

When the author quits this fubject, which he takes great

pains to explain, he proceeds to account for many chords

which appear Angular.
" The chord of the fuperfluous 6th, as Rouffeau has well

remarked, is only the chord of the minor 6th fharpened by
accident. When our old muficians wifhed to make a paufe

on the 5th of a minor key, it was done by means of the

natural 6th major, which led to the chord of the jth of the

key with a fharp 3d ; which was called a demi-cadence."

We have mentioned all the Angularities of this fyftem,

and what remains, though the found and good doctrine of

the belt matters, is not new, and therefore needs no parti-

cular explanation.

We have enumerated all the mufical fyftems that feem in-

titled to praife from their originality, or to adoption for

their improvement of former principles. Many have called

their publications new fyftems ; but though fome of them
contain much ingenuity of arrangement, and fome additions to

former fyftem% they are not conftructed on new foundation! :

fuch are thofe of M. Sauveur, of the great geometrician

5 B 2 Euler,
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Euler, of M. Boifgelou, of M. Serrc, Dr. Smith's " Har-
monics, or Syitem of Tuning by Beat?." M. Jamard, the

worthy ci-devant canon of St. Genevieve, prior of Rocque-
fort, member of the Academie de les Belles- Lettres et Arts

de Rouen, who elcaped to England from Normandy during

the revolution, with forty more eccleliallics, in a leaky veffel,

into which they were forced, with the intention of its being

their paffage-boat to the other world, publifhed, in 1769, an

ingenious traft, entitled " Recherches fur la Theorie de la

Mufique," totally diitinft from the practice, putting, it

mould feem, the ear out of the queltion ; and fancying the

bad notes in the French horn to bi- the harmonics of nature,

the auricular organ is not gratified by his fyltem. And as

none of the fyltems, as they have been called, are received

into practice, we can only allow them to be ingenious

hypothefes or fpeculations, fometimes correcting, and fome-

times elucidating eitablifhed theories.

The taking the French horn as the ftandard of harmonic

perfection, which is fo notoriously falle in the two intervals of

the 4th and 6th, will alarm every nice and cultivated ear, and

make them fear the refult of thtir calculations.

Here Kirnberger, an excellent practical mufician, and pro-

found contrapuntiit, deferves more refpeft than mere fpecu-

latiits ; but we cannot call his an original fyftem on a new
foundation ; he has refined on the old lyltem, and propofed

improvements. He is neither a blind follower of Rameau
nor Tartini ; but fteers fafely between both. There is fo

little nature in mufic, that we leize on the flightelt indica-

tion of her fupport.

The new fcale of M. Jamard would involve mufic in great

confufion. It was a language, in the old fcales, which had

only two exprefiions ; it has, according to the venerable

prior of Rocquefort, 56 in every ottave.

Chronological Hiflory of ZA, a netu Interval in Secular

Mufic.—Tartini, in 1754 and 1767; Balliere, in 1764;
Jamard, 1769; Stillingfleet, 1 77 1 ; Kirnberger the fame

year, in the Supplement to the folio edition of the Ency-
clopedic, 1777; and Kollmann, 1796, in his " Effay on
Mufical Harmony."

Tartini, when he firft mentioned this new found in his

" Trattato di Mufica," p. 126, fays : " N^lcono dalla divi-

fione armonica della fe fqui terza, lia quarta, ed tro avver-

tito, che quelto intervaUo e di 1 iciliffima intonazione fopra

il violino, ed e volute dalla natura armonica perche fi trova

fatto dalla natui 1 nelle trombe marina e da fiato, e ne' corni

di catcia ; ftromcnti ne' quali non a luogo l'arbitrio umano
mala tota fifico-armonica natura. Si aggiunga dunque in

nota muficale il termine J- coiftituente il fudetto intervalla

alia fcaia diatonica commune inlpifTata dall' cflem pio 4

;

e quelta nota aggiu.iteli fegno con la cifra (jj a diftinzione

di B fa fegnato con la cifra b-

=§ "lu: I
Mr. Stillingfleet is very fhort on this fubjeft. He has

not tranflated this palfage, nor does he feem quite to agree

with Tartini about its ufe, or the neceflity of adopting it.

The paffage, tranflated as literally as we are able, is the

following.

" There arifes from the harmonical divifion of the fcale,

after the ratio of ^th, an interval from -fth, which is of an

extremely eafy intonation on the violin, becaufe it is the

work of nature herfelf on the tromba marina, and on the

real trumpet and French horn, inftruments not governed by
the arbitrary will of man, but folely by natural harmonics.

We fhall, therefore add a mufical note to the fcale from
the ratio ^.th, and exprelied by this charafter |jj, to diltin=.

guifh it from B b-"
Kirnberger goes ftill further in pointing out the produc-

tion and double ufe of this new note, as an extreme fharp

6th to C natural, and a flat 7th to the fame bafe.

In E minor. In F major. Eiiharmonij.

rT-~*~ i 3E ^^ I I
In one cafe it is a minor femi-tone. In the other a major.

Though, as Tartini fays, it is in nature, and of eafy pro-

duction by the voice and violin, upon keyed and wind-
inltruments it is purely imaginary.

Tartini thinks that, with the afliltance of this new found,

the enharmonic may be recovered.

In Stillingfleet's remarks on what Tartini fays of the

ancient enharmonic being contrary to the principles of har-

mony, the commentator tells us that he undertakes to give

us an enharmonic of his own, by means of this new note,

which is out of the limits of the hexachords, which he calls

a confonance.

This note feems brought into ufe in melody, particularly

in defeending, though unnoticed in harmony. See Mufic
Plates.

But the intonation of wind-in llruments in general is falfe,

particularly on the trumpet and French horn, in which the

4th and 6th differ fo much from the inftruments and the

voice which is formed upon them, or at lealt is obliged to

conform -to them, that no compofer dares ufe them in any

thing but tranfient paflages ; in flow and fuftained notes,

they offend every natural ear : but the %a, or new B b of

thefe inftruments, if dwelt upon, or even ufed at all with

other inltruments which have no' fuch found, would drive

an audience mad, or at leaft out of a theatre or concert-

room.

The 3ds, given by the abbe Rouflier's triple progreflion,

and 4ths and 6ths of Balliere, Jamard, and Kirnberger, in

unifon with thofe intervals in the trumpet and French horn,

we cannot reconcile our ears to, though recommended by our

favourite compofer Tartini.

The flat 7th, given by the laft effort of the jEolian harp,

is not fo offenfive as that of the trumpet and French horn.

But nature gives us no mufic : it is all a work of art,

Let us, therefore, make it as pleafing as we can to that

fenfe for which it is alone defigned. There is a little pe-

dantry in Kirnberger's treatment of the fubjeft. To all

his
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his other precepts we can fubfcribe, £9 they are the refult

of great experience, profeffunal knowledge, and fagacity.

We know not whether his treatife Ihould be called a tyltem,

like thofe of Guido, Rameau, and Tartini ; the lirit built

on the Grecian fyftem, and the two lalt upon phylical phe-

nomena. Kirnberger's is but the lalt refinement of old doc-

trines. He lays, that the 4th, the 6th, and flat 7th of the

trumpet and French horn, Ihould be adopted in our lyftem,

«' for they are the true natural tones." We retpect nature

very much ; but is not nature improved very much by cul-

tivation 111 fruits and flowers ? and why do all protefl'ors

and perfons of nice ears complain of the diflonance ol wind-

inltruments ?

System of Sohnifatitn. Dr. Wallis makes ufe of only

four of the fix fyllables afcribed to Guido ; mi, fa, fol, la ;

which method refembles that of the ancient Greeks in

naming the founds of the tetrachords 7«, n, t>i, to. But it ap-

pears in Clifford's Collection of divine Services and Anthems,

publilhed in 1664, that the Englilh began to difcontinue the

ufe of two of the fyllables of the hexachords, the ut and re,

about the year 1650. Dr. Pepufch, however, in 1731,

revived the ancient folmifation, and informs the vocal ftudent,

in his " Treatife on Harmony," p. 70, that the mutations

begin on the third note before F a, which mult be called re

afcending, and la defcending.

No accidental flat or fharp alter* the names of the notes

in finging, except B, which, when flattened in the key of C,
is called fa. When B is natural, F and C are called fa

;

and when B is flat, F and B are fo called.

In afcending one oiitavc from C to c, the notes arc deno
minated d, r, m,f, s, r, m,f. In defcending, f, m, l,s,f, m,

r, Jo. The Italians have long in their folfeggiari, for the

facility of the voice and purity af found, changed the key-

note ut to do.

In F, an o£tave afcending from C is thus denominated :

d, r, m,f, s, l,f,s; defcending, s,f, I, s, f, m, r, do. From
G to g, withy natural : d, r, m,f, r, m,f, s ; defcending,

s, f, I, 1, f, m, r, d. With B flat, G muit be called

r, m,f, s, r, m,f,s; and in defcending, i,f, m, I, s,f, m, r.

This is a pallage in the key of F ; but, query in the key of

G minor, what is E b to be called ?

After a careful examination of all the molt favoured

fyftems of folmifation throughout Europe, we find no one

which provides a fpecific name for every found in every key.

The following rules will, perhaps, fubject incipient vocal

Itudents to fewer difficulties, and enable them to diftinguilh

.{ whole tone from a femi-tone, with equal certainty in all

keys, as well as in thofe of the three hexachords. See Hexa-
clluiiD, and MUTATIONS.

Let the intervals in all major keys have the fame names in elementary finging, as in the key of C natural.

CDEFGABC Idef ndin
VCBAGFEDC

Do re mi fa fol la mi fa re mi do$
C " '"*>

\ fa mi la fol fa mi re do.

In keys with minor 3ds, let the notes have the fame names as in the key of A natural.

A BCDEFGa)
defcendin

faGFEDCBA
I fa fol la) ° \ la fol fa mi re fa mi la.La mi fa re mi

System, in Poetry, denotes a certain hypothefis, or fcheme

of religion, from which the poet is never to recede. E.gr.

Having made his choice either in the heathen mythology, or

in Chriltianity, he mult keep the two apart, and never mix
fuch different ideas in the fame poem.

Thus, after invoking Apollo and the Mufes, he mull bid

adieu to the language of Chriltianity, and not confound the

two fyltems. The fabulous (lyle, indeed, is the richer and

more figurative ; but a pagan god makes but a raiferable

figure in a Chrillian poem. The fyltem of poetry, Bou-
hours obferves, is itfelf wholly fabulous and pagan.

System, Field, in Hufbandry, that fort of field manage-
ment, or hufbandry, which is practifed on farms of different

kinds in different intentions. Thefe fyllems have different

titles, according to the number of fields or quantities of land

which they embrace, and the manner in which they are

cropped ; as four, five, and other number of field fyftems.

The fvftems of field management will vary greatly, as the

nature of the land or foil, and the quantity and fort of livc-

ftock may be, as well as for many other reafons ; fuch as the

bringing of different forts and qualities of land into cultiva-

tion, Sec. See Crops, Courfe of.

The different fyftems of hufbandry which are principally

practifed in fome few places, have been thus comparatively

rlated, and drawn up by the writer of the Corrected Ac-
count of the Agriculture of the County of Middlefex. The
Norfolk farmers have the merit, in common with the farmers

of the South and Weft country downs, of cultivating a fmall

portion of their land in a very fuperior (lyle ; but, as an ex-

tenfive diltricrt, the general cultivation of the county Is yet

far behind even the South Downs ; for there you are not dif-

gnfted with the fight of bo
fcgy moors, nor furzy pallures,

1

fuch as you frequently meet with in the above diftrift.

And it is (till further removed from the Wejl country downs,
•where, in addition to the general clean face of the country,
the quagmires are converted into luxuriant water-meadows.

But even thefe do not come up to the Leicefterfhire huf-

bandry, where they do not empl >y fheep as dung-carriers,

for the purpofe of impoverilhing two-thirds of their land in

order to enrich the other, but, on the contrary, cultivate the

whole, and, by dividing their farms into moderate-fized

fields, and by raifing good hedges, to afford fhade from the

fcorching heat of the fun in the dog-days, and fhelter from
the nipping frolls in winter, have prepaid the way for im-
provement in live-ftock, in which they have a'ready arrived

at a degree of perfection altogether unrivalled ; and both
foil and cattle are confeffedly more highly conditioned than
thofe of any of the foregoing diltri&s.

Yet the Leicefterfhire hufbandman, though (landing very

high in the fcale of perfection, is much exceeded by the very

fuperior management of the meadow and arable farmers, and
likewife by the fruit and kitchen gardeners, of the county
of Middlefex ; fince there is not any land in that county,
with the exception of the commons, from the well protected

and healthy copfes at Ryflip, to thofe wonders of their k ; ,id,

the gardens at the Neat-houfes, but what is cultivated, and,

for the molt part, raifed to a great degree of fertility.

And there are probably fome other tracts, or diftrict'', in

which the fyftem6 of hufbandry may be (till fuperior to any
of thefe, though nothing certainly will any where be found
to excl the Neat-houfe culture about the metropolis.

SYSTEMATICAL Qualities, a term ufed by Mr.
Boyle, to exprefs fuch qualities as are alfo called cofmiral,

and do not depend on the nature and conftitution of the I. dy
itfelf,
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itfelf, but on its being a member of this general fyftem of the

univerfe, in which capacity it is acted upon by agents unper-

ceived by us, which occafions great changes in it.

SYSTEMATISTS, in Botany, thole authors whofe

works in this fcience are principally employed about the

arranging plants into certain orders, dalles, or genera. See

Botany.
SYSTOLE, from avrtWw, to contraB, in Grammar, de-

notes the {hortening of a long fyllable.

Systole, in Anatomy, contraction ; it is ufually applied

to the heart, and denotes its contraction, for the purpofe of

expelling its contents.

SYSTREMMA, a wordufedby Hippocrates toexprefs

a collection of humours, forming a hard tumour, or tubercle,

in any part of the body ; called alfo fometimes fyftrophe.

SYSTYLE, in Architeclure, that manner of placing co-

lumns, where the fpace between the two fulls confifts of

two diameters, or four modules. See Intercolumni-
ATION.
SYTHE, in Agriculture. See Scythe.
SYXHINDEMEN, or Sixhindemen, a term purely

Saxon, literally fignifying fix-hundred-men, or men worth

fix hundred millings a-piece. See Hindeni.
SYZYGIUM, in Botany, Gaertn. v. I. 166. t. 33.

(Suzygium of Browne's Jamaica, 240. t. 7. f. 2 ; apparently

fo named by the latter, from o-uf:u|i;, a conjunction, or copu-

lation, in allufion to its " coupled leaves and branches,") is

the Myrtus Zugygium of Linnaeus ; but, as we conceive,

rather belongs to the genus Eugenia. (See that article.)

Gaertner diftinguifhes it only by having a berry with a fingle

feed, inftead of a drupa. Juffieu however unites them.

The pulp is indeed clofely attached to the feed in Syzy-

gium ; but the (hell, or rather fkin, is fo thin in Eugenia, that

it is hard to draw a line between thefe two fruits. Gaertner's

diftindtion, founded on the two cells of the germen in Syzy-

glum, does not hold good, the fame being found in Eugenia,

though one always becomes obliterated as the fruit ripens ;

juft as in Oka.
Gasrtner enumerates four fpecies of Syzygium. I. S. earyo-

phyllaum, a Ceylon plant, which he fuppoles to be Myrtus
zeylanica of Linnaeus. 2. S. Makul, from the fame country,

with a more ovate fruit. 3. S. paniculatum, which is Eu-
genia paniculata of the Bankfian herbarium. 4. S. lucidum,

Eugenia lucida of the fame collection. The original Jamaica
plant of Browne is not included in this lift.

SYZYGY, Syzygia, formed from <jv£yy*.u,, which pro-

perly fignifies ccnjuntlio, in AJlronomy, a term equally ufed

for the conjunction and oppofition of a planet with the

fun.

On the phenomena and circumllances of the fyzygies, a

great part of the lunar theory depends. See Moon.
For, 1. It is (hewn in the phyfical aftronomy, that the

force which diminifhes the gravity of the moon in the fyzygies,

is double that which increafes it in the quadratures ; fo that,

in the fyzygie*, the gravity of the moon, from the action of
the fun, is diminifhed by a part, which is to the whole gravity

as I to 89.36 ; for, in the quadratures, the addition of gra-

vity is to the whole gravity as 1 to 178.73.
2. In the fyzygies, the difturbing force is dire&ly as the

diilance of the moon from the earth, and, inverfely, as the

cube of the diilance of the earth from the fun. And at the

fyzygies, the gravity of the moon towards the earth reced-

ing from its centre, is more diminifhed than according

to the inverfe ratio of the fquare of the diltance from that

centre.

Hence, in the motion of the moon, from the fyzygies to

the quadratures, the gravity of the moon towards the earth

is continually increafed ; and (he moon is continually retarded

in its motion ; a. id, in the motion from the quadratures to

the fyzygies, the moon's gravity is continually diminifhed,

and its motion in its orbit is accelerated.

3. Farther, in the fyzygies, the moon's orbit or circle

round the earth is more convex than in the quadratures ;

for which realon the moon is lefs diilant from the earth at

the former than the latter. When the moon is in the fyzy-

gies, her apfides go backwards, or are retrograde.

When the moon is in the fyzygies, the nodes move in

antecedentia failed ; then flower and (lower, till they become
at reft when the moon is in the quadratures.

Laftly, when the nodes are come to the fyzygies, the in-

clination of the plane of the orbit is the leail of all.

Add, that theie feveral irregularities are not equal in

each fyzygy, but are all fomewhat greater in the conjunc-

tion than in the oppofition. See Phyfical Caufe of the

Moon'j Motions.

SZADECK, in Geography, a town of the duchy of War-
faw ; 22 miles N.E. of Siradia.

SZALGEN, or IJland of Serpents, 2l fmall ifland in the

Black fea, near the mouth of the Danube. N. lat. 4c 25*.

E. long. 30 J4'.

SZAMAILI, a town of European Turkey, in Befla-

rabia, on the Dniefter
; 45 miles S.W. of Bender.

SZAMOSFALVA, a town of Tranfylvania, on the
river Samos

; 5 miles N. of Colofvar. N. lat. 47 18'. E.
long. 22 23'.

SZAMOSVIVA. See Samosvivar.

SZARIGROD, a town of Poland, in the province of
Podolia ; 30 miles S. of Bar.

SZARNOVA, a town of Pruflia, in the palatinate of

Culm ; 8 miles N.W. of Thorn.

SZASK, a town of Lithuania
; 36 miles S. of

Minfk.

SZASY, a town of Hungary ; 4milesE.S.E. of Chem-
nitz.

SZATHMAR. See Zatmar.
SZAWLE, a town of Samogitia ; 28 miles N.E. of

Miedniki.

SZEBEN, a town of Hungary, on the river Tareza.

In the year 1604 this town was taken by the troops of
count Botfkay, and in 1663 by the Turks

; 30 miles N. ol

Cafchau. N. lat. 49 . E. long. 20° 49'.

SZEBENY. See Hermenstadt.
SZEGED. See Zegedin.
SZEKELY, or Szekely-hid, a town of Hungary,

formerly a fortification. In the year 1660, it held out
againft the Tranfylvanian peafants ; in 1664, it was fur-

rendered by the Imperial garrifon to the Tranfylvanian

prince, Abaffi ; but in the enluing year it was difmantled ;

7 miles N.N.W. of St. Job.

SZEKZARD, a town of Hungary, on the river Sar-

vitz, with a caftle ; celebrated for its wine ; 18 miles N.E.
of Funfkirchen.

SZELANTHA, a town of Pruflia, in the palatinate of

Culm ; 5 miles S. of Strafburg.

SZELlTZE, a town of Hungary, near which is a large

and celebrated cavern, which is faid to be extremely cold in

fummer, and, on the contrary, to be hot in winter : a rather

wonderful account has been given of the different effects of

the heat and cold, which Dr. Townfon, a late traveller into

Hungary, feems not willing to give credit to ; 5 miles W.
of Cafchau.

SZER-
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SZERBANEST, atownofWalachia; 10 miles N.N. E. SZMOLNOK. Sec Sciimolnitz.

of Rufcoi. SZOBOTISZA, a town of Hungary, on the riverC7UDI1POTT - . c r" t\ ._!.<.„ :„ »i . • ,. .. ' .... . o i*SZERBESTI, a town of European Turkey, in the pro- Marfch
; 32 miles W. of Topoltzan.

nee of Moldavia; C2 miles S.W. of .Tally- c7nnr>\\T r n 1 1 \x r„__„„_..,.' J
, ., '

., .. r 6Z.U150W,. a town ot Poland, in Malovia

;

6ZEREGNYE, a town ot Hungary ; 12 miles N. of N w _ f Warf?w.
20 miles

SZFRESSOW, a town of Lithuania; 40 miles N.E. SZOMBOR. See Zombor.

of I* fefkie. SZOMUS, a river of Moldavia, which runs into the Si-

S/.ERN, a town of Pruflia, in Oberlai.d ; 4 miles E. of ret
-
ncar Dobrata.

Gardenfee. SZOPI A, a town of Sclavonia, on the Drave ; 27 miles

SZERWENTY, a town of Lithuania, in the palatinate N. of Poflega.

ofWilna; 16 miles S.E. of Wilkomierz. SZORENY. See Severin.

SZREBERNEK.atownofBofnia; 30 miles N.N.W-SZIGET. SeeZiGET.
SZINYE, a town of Hungary; 14 miles E. of Caf- of Zwormk'"

S7ISH SceSi-TovA SZREDITS,a town of Croatia; i6miles E. of Carlftadt.

SZITES, a town of Tranfylvania
; 4 miles W. of SZTROPKO, a town of Hungary; 28 miles E.S.E.

Schefburg. °f Palotza.

SZITTKEMEN, a town of Pruflian Lithuania; 14 SZYATY, a town of Lithuania, in the palatinate of

miles E. of Goldapp. Troki ; 48 miles N.N.W. of Troki.

SZKOLYN, a town of Auftrian Poland, in Galicia ; 70 SZYDLOW, a town of Samogitia ; 8 miles N.N.E. of
miles S.W. of Halicz. Rofienne.

END OF VOL. XXXIV.

Prirfteil by A. Strthan,

N«iY-Sueft-S<inare, Loinlur>.
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